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(Uuthric lecture), 710 , work of, 677 

yH(8 r- 

Bradford , 

ditinn of Hot Surfaces (6), 302 
Bradley (A. J ), and J W Rodgers, Crystal Stmctiue of 
the Heusler AUoys, 390 , 877 
Bragg (Sir William), Liquid Crystals, 441, 448 , Refnger- 
ation, 718 , Tho Umverse of Light (Bevwii'), 849 
iltamtoll (Prof. F W R ), and H A Colo, Occiurenee of 
an Enteropneust in Wales, 913 
Bromley (A ), Radiation and Ionisation produced by High 
Energy Electrons, 289 

Brammall ( A ), f B Ramo Kao and], Cordierite in the Dart- 
moor Granite, 841 

Branos (J ). and J Dulac, Mode of Action of Copper 
Mixtures, 303 

Brasnett (N V ), State Forests, Forest RighU and Privi- 
leges of Local Inhabitants in Uganda, 619 
Brauman (P ), Some Orgomc Compounds of Vanadyl, 
807 

azier (C „ 

neighbouriiood of the Sod, 

Biearley (H ), Steel Makers {Bmeu}, 60 
Breaxeale (L ), |W P Stockwell and], Anxona Cacti, 800 


Brsdor (C M ), European Bitterhng Spawning in Aniericau 
Mussels, 261 

Brenchley (Dr. Winifred B ), Dr Lilum Clarke, 439 
Brontano, Baxter and Cotton, New Method of Photo- 
graphic Photometry, 466 

Brouil (Ablxi H ), AcceptancFO of the Fteeidcncy of the 
Prehistoric Society of East Anglia, 786 
Brickwedde(F O ). [Prof H C Urey, G M Murphy and]. 

Designation of Heavy * ’ "" 

Bnggs (Barbara), Brituh T 

Bright (N F H ), and Prof W E. Gamer, Rate of Nueloa- 


Industry and Loadership (Revteui), 628 
Brmdle> (Dr W H ), Ernst Haeckel, 331 
Briscoe (ftt>f H. V A ), Reomt Advances in Chemistry, 70 
British Drug Housm, Ltd , Catalogue of B D H Fme 
Ch»mcal Products, 22 

Broad (Dr. C D ), Examination of MoToggart’s Philosophy, 
Vol 1 (Revtew), 123 

de Broglie (Mauncn, Duo), eleoted to a seat in the Academia 
Fran^ise, 820 

Bromley (H A ), Statio Charge on a Galvo-MiUivoltmeter, 
700 

Broniewrski (W ), and K. Wesolowski, Structure of tho 
Oo)d-Ci^ra>er Alloys, 427 

Brons (F ), (Prof D Coster.and], Predissuciation in the 
l^per Level of the AngstrtSm Bands of Carbon 
Monoxide, 140 

Brooke (Rajah, Sir Charles), gift to the Imperial Forestry 
Institute, Oxford, 820 

Brooks (Dr CEP), Variation of the Annual Frequency 
of Thunderatorms m relation to Sunspots, 806 
Brouwer (D ), [E W Brown and], Tablea for the Develw 
ment of tlM Disturbing Function with Schedules for 
Harmonic Ana^is (Bevtvu,), 860 
Brown (C H ), Metoorolow for Masters and Mates 
Seventh edition (Revtsvih 780 
Brown (E W ), and D Brouwer, Tablea for the Develmi- 
ment of the Disturbing Fimclinn with Sehodules fcir 
Harmonic Analysis (Htme-w), 369 
Brown (Prof B W ), and Prof C A Shook, Planetaiy 
Theory (Review), 740 

Brown (Ida A ), Geology of the South Coast of Now South 
Wales, with Special Iteference to the Origm and 
Relationships of the Igneous Roeka, 76 
Brown (Dr J (kiggm), Geography of Asia (Rreiew), 361 , 
Small Sand Craters of Seismic Origin, 206 
Brown (Nellie A ). Root and Crown Rot of Peomes, 468 
Brown (Dr W ), Modem Science and the Possibihty of 
Survival, 98 , The Theory of Two Factors versus the 
Samplmg Theory of Mental Abihty, 724 
Bruce (late Dr J C ), The Handbook to tho Roman Wall 
a Quido to Tounsta traversing the Barrier of the 
Lower Isthmus Ninth edition (Rsvtrw), 48 
Bruce (R O ), appqmted Naturalist-m charge of tho Port 
Enn Marine Biologioal Station, 903 
Brupkshaw (J McOarva), Instrument for Electrical Pros- 
pecting by the Inductive Method, 622 
BruM (W E ), Importance of Deep Borehole Surveying, 
700 

Brun (P ), Volume Variations of Mixtures of Water, Ethyl 
Aloobol, Ether, 187 

firuiiner (O ), and F Orof, Synthesis of l-ethyl 6 methyl- 
and l-ethyI-7 methyl-naphthalene, 427 , and Gertruit 
Wiedemann, Components of Hornbeam Bark, 39 , 
Chemistry of Bark Subatanoes (2), 427 , p-Methoxy 
and 8 : 4-<lunothoire-phonyhirethanea, 39 
Bmnovsky (B ), [W Venadsky, C Kunoieva and], •>- 
Mesothonumin Lmma, 161 

Brunt (D ), appointed professor of Meteorology at Imperial 
College — Royal (JbUege of Scienoe, 336; Possibility 
of Condensation by Descent of Aur, 688 
Buchanan (Sir George), retirement of , work of, 242 
Buchanan-RiddeU, Bt. (Sir Walter P ), [death], 901 
Buckland (Prof W ), one hundred and fiftieth anniversary 
of the birth of, 363 
Buckley (H }, Colour Photometry, 333 



NAME INDEX 


Budget t (H M ), Huntmg by Scent 84* 

Rulman (Dr O M B ). appointed lecturer in Ueuiogy in 
Cambndge Univeraity, 844 

Biinyard (K A ), The Introtluition of Vegt'talilw, S27 
Burbidge, Artiun of ft and y rays on Roik Salt Crystala, 
601 

Biirrh, A New Test for Large Minora, 893 
Burgcaa (M f ), and Prof R V Wheeler, Carbon Dioxide 
to Prevent Ignition of Firedamp by Sparka, 100 
Burhop (B H R ), [H M Taylor and], Inner Cnnveraion 
in X Rav Spwtra. 631 

Burkitt (Prof AN), Some Aapecta of the Vertebrate 
Brain, 043 

Biirlot (K ), Tendency to Destruction of BxpluaivpK by 
Inflammation in a Vacuum, 30 
Bume (R H ), retirement of. from the phyaiologu al 
curatonbip of the Royal College of Surgooiia* Muaeum , 
work of, 762 

Uurrard, (Col Sir Sidney), Ground Levels in Bihar in 
relation to the Earthquake of January 16, 1034, 58i 
Buratein (R ), and P. Kashtanov, Activated Adsorption 
and Para Ortho Hydrogen ('onvcraion on Charcoal. 
671 

Burt (C E ), and May Danheim Burt, South Amcriian 
Lixanls, 88 

B«ui> (May Danheim), [C K Burt and]. South Ameriran 
ijiards, b8 

Burton (Prof E F ), Magnetic Properties of Siipraion- 
ilui tors. 884 , Suproconductivity of Films ol I'ln, 469 
Bury (H ), The Term *Mesolithio’, 260 
Butler (Dr J A V ). Catalytic Hydrogen UcpUccment 
and the Nature of Over-voltage, 28 
Buxton (Pnd il B ), elected a professoiiai fclloa of 
Queen's College, Cambridge, 185 
Buxton (Dr P ^ ), and D J Lewis, Climate and Tsetse 
Flics 904 


Cabanel (£,), and J Cayn<l, Point Effect and Crystal 
Detection, 161 

Cahannea ( J ), and J Dufay, Spectral AnalvTiis of the Light 
of the Nocturnal Sky ^ tho Pio du Midi, 428 , and 
J de Riols, The Raman Spectrum of Water, 207 
Cadell (Dr H M ), [obituary article], 822 
Calcinai (M ), Hcematic Moclifacation of Inflommat ion, 227 
Caider (Mary O ), Kidston Collix 1 ion of Fossil Plant Slides 
(3 and 4), 303 

Caldwell (Dr J ), Possible Chemical Nature of rnbarc>o 
Mosaic Virus, 177 

Calkins (Prof O N ), The Biology ol the Protozoa 
Second edition (ffettru'), 476 

Caiman (Dr W T ), elech^ president of tho Linnoan 
Society of London. 820 
Calmette (Prof A ), [obituary orticlo], 406 
Cameron (Prof A T ), A Textbook of Bioehoniistry for 
Students of Medicine and Science Fourth cxlition 
(Retuw), 8 

Cameron (Dr, OK), appointed reader in Morbid Anatomy 
at I iiivcrsity College Hospital Medical Schcsil, 805 
Cameron (W 11 B ), [Dr A Elliot I and], Intensity 
Measurements ill the First Positive Banda of Nitrogen, 
723 

ComiH (M ), Endoplcniric ProsBure and Atniospherir 
Presaum, 687 

(^ampredon [Crestm and]. Study of the Deformations and 
of the Ihstribution of the Internal Forcos in a piece 
of W ood by means of on Adherent Film, 770 
Cannon (Prof H O ) Feeduig Mechanism of the Fairy 
Shrimp, 320 , Ostroccxl Feeing Mechanisms, 60tt 
Cannon (Prof W B ), The Wisdom of tho Body {Ret tew), 82 
Carlyle (Sir Robert), [obituary article], 900 
Carmithoel (H ), The Tilted Electrometer, 37 
Camochan (R K ), [L H Cole and], Coiomercial Sands 
of Canada, 063 

Carpeniseanu (O ), Anodic Oxidation of the Lactic Ton to 
the Pyruvic Ion, 471 

Carpenter (Prof G D H ). Mimicry in Insects, 761 , 
Mimicry With a section on its Genetic Aspect by 
£ B Ford (Rencv>), 236 


CarrCJ L ), [W Kidd and]. Automatic Voltage Regulation 
and Switch Control, 97 

Carr Saunders (Prof AM), olixted a member of the 
Athenicum Club, 628 

CatrA (P ), and D Libermonn, Alkyl and Aryl Hromo- 
sulphites, 76 

Carriok (R ), Spermatogenesis of Axolotl (AnMystoma 
Itgrtnum), 642 

Cartledge (J L ), and A F Blakeslee, Mutation Rate 
Increased by Ageing Hoods as shown by Pollen 
Abortion, 980 

Caspari (Dr W A ), Calcium Hulpliate Hemihvdrate. 848 
Castaneda (M R ), [H Zinsser and]. Active and Passive 
Immunisation in Typhus Fever, 771 
Castellnni (Sir Aklo), and Prof 1 Jaeono, Fungi vauaing 
Human Blastomyuwis, 219 

Castle (W E ), Gone Theory in relation to Blemlmg 
Inhentanie, 608 . Linkage Relations of Yellow Fat in 
Rabbits, 303 , Poeeible C^plasmio os poll os Chroino- 
somal Control of Hex in Haploid Males, 080 , and 
H Nachlsheim, Linkage Inturrolations of Tlireo 
Gones lor Rex (short) Coat in tho Rabbit, 508 
Catanei (A ). [E Hergent, Etienne Sergent and], ‘Malaria 
Housea" and the “instinct to rotum to their fiviiling 
groiinil” m the Mosquito. 226 
Cavaiiagh (Dr B ), Dr J Uoniiti and Prof H Polanyi, 
Enzyme (Catalysis of the lomsation of Hydrogen, 707 
Cawood (Dr W ), appomted to a Mo»«ley resean h sf uileiit- 
ship o£ the Royal Soiietv, 98 
Cayley (N W ). Australian Finihes in Bush and Aviary 
(Revieto), 601 

Cayrel (J ), Mochanisin ol Roclihiation in Mognosium- 
Copper Sulphide Beotihers, 267 , [E Cabanel and]. 
Point Effect and Crystal Detection, 161 , [H Devaux 
anil], Electncal Conductiv ity of Thin Sheets of Ckipper 
Sulphide obtained at the Surtaie of Copper Solutions 
883 

Centnersewer (M ), and M Blumeiithal, Formation and 
Dissociation of tho Alkaline Peroxidee, 687 
Contola (G ), Theory of Conixmtraleil Solutions of Strong 
Kleilrolvtes, 391 

Corkuz (Mile lonica), [T V lonescu and], Now Muilwd 
for Amplifying and Producing Low Frequency 
Osrillalions, 923 

Chablani (Prof H L ), [death], 2tW 

Chadwick (Dr J ), Prof P M 8 Blackett and (1 Occhia- 
Iini. Plodiict ion of Positiv o Elw I nms, 426, 783 , and 
Issa, Attempt to Detm-t a Neutral Particle of Small 
Mass. 488 

Chaffee (Prof E L ), Theory of Thermionic Vai uiim 
Tubes Fundainentals, Amplihers, Detectors {Rei tew) 

Chokravarti (N ), I H E Stapleton, S K Soraswati and], 
Indian Iconography, 384 

Cholklin (Dr F C ), Fine Structuro of tho Ka Line of 
Beryllium, 292 

Challen (M B ), “Discovery ” Report on Foranunifem ol 
South Georgia 682 

Chambers (A U ), and Dr H G Rule, Optical Rotatory 
Power, 910 

ChamiA (Mile C ), and M Haissiiisky, R6lo of -W and 
Concentration of Polomum of Solutions in Centri- 
fugation Expenmenta, 807 

Chanda (Rai Bahadur Homaprosail), Sraniamsm, 880 
CJiandroaekhor (Dr H ), Sup^rt of the CTiromotqihere, 181 
Chaplm (E J ), [Dr F O Mann and], Tho Polarity of tho 
Co ordinate Link, 688 

Cluvpman (F ), A Lower Cretaceous Brittleatar fnon 
Queensland, 700 

Chapman (Pruf H G ), [death], 862 
CSiapmon (Prof 8 ), Gases of the Atmosphere, 132 . Radio 
ExploraUtm of the Ionosphere, 908 
Chant (A ), and I Fedorov, Oxidation and Reduction 
Processes during Muscular Contraction, 099 
Chantonov (Prof D ), Russian Spiders, 30 
Charonnat (R.), [R Delahy, M Janet and]. The Dames de 
PlombiMws Spring. 226 

Charrey [E Joukowsky and], \ Levigator with Immov- 
able Liquid Medium, 116 



NAME INDEX 


ChAtdot (M ), and Mine P M ChAtelet, Some Reactiona 
of Divalent dirnmium Aratate, 623 
Ch&telet (Mme P M ),|M ChAtelet and]. Some Reactiona 
of Divalent Chromium AcetaUi, 623 
Chatley (Dr H ), China and the Maya Calendan, 798 
Chauanam (M ), [J Cournot, H Vournier and]. Behaviour 
of aomo Light AU^m towarda Manne Corroaion, 267 , 
and H Fournier. Chemiral Methoda of Cleaning Light 
and Ultra-Light Metala after Coiroaion, 660 , Pamivity 
of Magnenium in aohitiuna of Chromic Anhydndo and 
itM Chemical Scouring alter Cnrroeioii, 736 
Chaxy (J ), Coun do mmanique rationolle Tome 1 
Dynainiquedu point matAnel (Arvtrto), 370, Tome 2, 
Dynamique dea ayatAiiii a raatAnola (Apetriej. 606 
ChelinMV (Cl), [I Knunjoiic, K Oaetrova and]. New 
Syntheaia of Acotopropyl Alcohol, 006 
Choniov (8 ), SyatematKa and Diatnbiitmn of AglulroJon 
(Ophidia) in the Soviet Xinion, 00.1 
Cheeneau (M ), Medieval Cdnwi, 181 
Cheatera (A Q C ). New Genua of Phycnmvi etna, 601 
Chdda (Dr W H J ). Phyaical Conataiita Seleitod for 
Studenta (Itfiifui) 37.1 

China (W E ), Phvlogeiiy of Hemiptera-Heteroplera. 68 
Chiaholm (E C ). I aetiil Coirincllida* found on the Com 
boyne Platriau, 76 

Chialett (R ), Northward Ho ' — for Uirds from Wild 
Moorlanda of England to Moorlanda and Morahea of 
Scotland and Shetland, Dland and I,apland (Hitueu’), 
601 

Chlopin (V ), E Hnrling ami Prof K JotTA, Expormienta 
on Evaluation of Holiiuii from lloilioac live Minerala 
and Kevka, 28 

Chodat (Prof R ), [death], 077 , [obituary article], 074 
Chorlton (A ), Pooling of Water SupplicH, 660 
tliowdhury (K A ). The ao c oiled Tonnmal Parenchyiiia 
Oilla m the Wood of Terimpaha totntnKmt, lA and A , 
216 

Chriat-Socin (Dr. H ), [obituary article], J40 
Chriatenaeii (Oinaul L ), New I-and in the Antarctic, 409 , 
Tlie New Cooat Line of Aiilaectica, 401 
Chnatian (F W ), [obitiiaiy], 823 

Churchew (U U ), A J Kmg and H Dav ii a, MoaHiiremcnt 
of Noiae, 066 

do la Cierva (J ), awarded the Wakcheld gold medal of the 
Royal Aeronautical Society, 766 
Cumnono (A ), [F P Mazza and], Dehydtngenaiie Activity 
of hanlhui eoh rommunu on Higher Fatty Anda, 116 
Civ inaki] (V ), Clapacity of Cotton to Withetand Cold, 660 
Clapbani(A K ), Advancing Stenhty in Planta (Aevieio), 704 
Clapliam (Miw F A ), Tranemuuion of (}ape>wonn 
{iSyngatnuM tmekea) by FArthwornia, 266 
Clark (A. R ), [Mm E W Sexton and] New Develnpmenta 
in Oammarvs cketrevxt, Sexton, 37 
Clark (C H Douglas), Interuunvoraion Scale for Energetic 
and Helatod Magnitudes in the Electromagnetic Wave 
Hand, 643 , S^lroscopy and Vak'niy (2), .643 , A 
Simple Modifaiatinn of Miirae’a Rule, H73 
Clark (Prof W. G Le Onia), appointed Dr Lee'a professor 
of Anatomy m Oxford Cnivenity, 186 
Clarke (Dr J ), appumtod lecdurer in Infec tioua Diseases 
in Sheffield University, 469 

Clarke (Dr Lilian J ), [death], 241 , (obituary article], 439 
Claude (O ), Now Prngiess in Lightuig by Lumincacence, 74 
Cleeton and Williams, Absorption of 1 cm Waves, 729 
Clement (H ), Organn magnesium Compound ot Penta- 
metbylbenzeno, 643 

Clements (J B ), Cultivation of Fmger Millet {Ekuaine 
eoraoana), 619 

case (S A ), Dotrrniination of Small (^lantitiea of 
Oermanium in the Presenoo of Arsenic , 847 
(kibb (A F ), Binls of the Falkland Tslamls a Keionl of 
Observation with the Camera (AeoKU), 368 
Cockcroft (Dr J D ), C W Gilbert and Dr E T 8 
Walton, Production of Induced Radioactivity by 
High Veloej^ Protons, 328 

Cooker^ (Prof T D A ), An Ancient Foxtail Pme, 673 , 
'Mimicry’ among Insects, 329 , and Louise M In- 
land, Kelationsliips of Serapier, a Genus of African 

Bees,S04 


CnghiU (Dr G E.). awarded the Elliot medal and honor 
anum of the U 8 National Academy of Scicnoes, 788 
Cohen (A ), awarded a Durm exhibition in Anatomy at 
London University CkiUege, 806 
Cohen (Chpt B 8 ). Research in the British Post Office, 
224 

Cohen (Dr H ), appointed professor of Medicine in Liver- 
pool Uni vomit y. 844 

Colaeevich (A ). Orbitof the Speetroscopie Double r Porsei. 


Colo (H A ), (Prof F W K Brambell and[, Oecurronee 
of an Knferopneuiit in Wales, 913 
Cole (L H ), and R K Comorhan, Coininenial Sands of 
Canada. 963 

Colebrnok (F M ). Valve Amphnratiun at Radio-Fre 
ueiieies, HOI . Valve Osc illaton of Stable Fruqueniy. 
34 

Coles (L A ). Tho Book of Chemical Discovery (Afi'irir), 48 
Colla (C ). f A Ferrari and], Uhodumitritos of Ammonium, 
Potasaiuiii, Rubidium, CB-HUim, Thnlliiim, Barium 
and T,«ad, 227 

Collens (H ), [Dr B F J Sehoiiland and], Progresano 
Lightning, 160 , 637 

Collet (L W ), Gneiwim Mylonites of the Sciuthern Side ot 
i he Tour Salli^res, 115 

Collie (C H ), Use of CharcHsvl in Maintaining H igh Vac iia, 
426 

Collier (Hon John), dnatli and work of, 603 
CVillma (Dr D. H ). appointed nwenn h fellow in Rheum 
atiam in Looda Universitv, '914 
Collins (ti K ). Meteorology of a Gliding hlighl. 688 
Colwell (]> HA), awardwl the Gartoii prize and gold 
modal of the British Empire Canter Campaign, 561 
Colwell (Prof R C ), (Tiladni PUtoe at High Freciiieni les, 
268 , EffcMit of Thunderstorms upcm the Tonosphere. 


Common (K H ) Serum Phosphatnae in the Domestic 
Vow), 672 

Compton (Prof AH), Sciontihe work iii the Ctnlury of 
Proyrt^o Stratosphere Ballooii, 772 
Comstock (Prof (1 C ). [death], 862 

Conant (Prol J B ), awarded tho medal of thi' American 
Institute of Clinmista, 868 

Condor (A ), Use of Iiirlmed Lenses as a means of pio 
ducing Pure Aatigmatuim m Spot trographa, 38 
Connelly (F C ), Inslanlanoous Projection of Thormiuiiie 
Valve ChanuteriatKa. 686 

Cook (A H ), awarded a post graduate travelling student 
ship hv London Umveraity, 'Mti 
Cook (Dr J W ), and Dr A Girard, Dehydrogenation of 
USslrm, 377 

Cooke, Jr (C M ), New Bpcxuea of Amastridw, 727 
Cooke (Thurkill), ciflor of books on Nautical Sciente to 
KngUsh Universities, 16 
Cooper (R E ), Primulas m Bhutan, 31 
Ooppock ( J B M ), Transformat ion of Yellow Mercui le 
Icxlido mto the Red Form, 670 . and Whytlaw-Grav, 
The Constant Pressure Air Tliurmometer, 581 
Cordicr (P ), Condensation of Beniylpyruvio Acid with 
Benzyl Cyanide, 113 

Corlin (A ), A New Hard Component of the Cosmic Ultra- 
Radiation, 6J, 419, Cosinio Ultra Radiation and 
Auinra* Boreales, 24 

Comiah (Dr Vanghan), Tidal Bores, 180 
Comez (P ), [P laibeau and], Elertnial Resistivity of the 
Ferantbrantes, 338 

Costontm (J ), Cultural Experunetits on the Potato in the 
Pyrenees, 267 , Cultures of the Potato at High Alti- 
tudes and in High Latitudes, 686 , Exteriorisation of 
Degenerations by tho Aotion of Altitude, 770 , New 
Ideas in Connexion with Potato Disease (Enroulemtnt). 
426 , Varietioa of Wheat Reeistant to Bust, 3.18 
Coster (Prof D ), and F .Brons, Prodissooiation in the 
Upper Level oi the AnntrOm Bands of Carbon 
Monoxide, 140 , and O Klamer, Fine Structure of 
X-Ray Absorption Edges, 016 
Cottealoe (Lord). Mr H R A Mallock, 103 
Cotton [Brentano, Baxter and]. New Method of Photo- 
graphic Photometry, 486 



NAME INDEX 


Coulomb (J ), and J de I^gayo, Moauurement* with the 
Arago Actuiomotor, 303 

Cournot (J ), M Cliainwain and H Foiimior, Behaviour of 
aome T^ght Allnyx towaida Manno ('orrofiion, 207 
f ouflinR (H 0 ), awarded a Charlna Hawknley priae of the 
Inatitution of Civil EngineerH, 083 
Couains (H H ), History of the Hope Farm and Part 1 of 
thn .Tamaioa Ht<rd Book of Pure Broil Cattle, 204 
Couatal (R ), Artion of the Silent Klectnr Diaohargo on the 
PhoRphoroHi enre of certain Alkaline F,arth Sulphides, 
883 

Coward (Dr H F ) Iniluenco of Pmaaiiro on the Spon> 
taneona Inflammation of Hydroiarboiu, 403 , and 
Prof R V Wheeler, Movement of Flame 111 Firedamp 
Kxploaiona, 400 

Cowley (J. D ), appointed director of the School of 
Dibrormnahip nt University Colley, London, 80.3 
Cowloy (L F ), [C Matheeon and], Pteudorca craasuUna 
(Owen) on tho Glamorgan Coaat, 870 
Cox (H. E ), Chemical Examination of Fura in relation to 
DormatitiH (4), 114 

Cox (H L ), [H O Gough, D O Supwith and], Tiifliienco 
of the Intererj Btalline Boundary on Fatigue Charac- 
torutic-H, 470 

Cox, Saenger and Wardlaw, Structure of eotne Platinum 
and Falladiiiin CompmindR, .381 
r raft (F A ) Coaatal Tablelonda and Streams of New 
South WaloH, 730 

Crane and Ijiwrrnce, Origin of Apple Vanetiee, 501 
Craw hall (T C ). and U Lentaigne, Oiiidn to Refrigeration 
KvhibitH at the Sciente MuHPiim, 942 
flaw ley (I’rol E S ). [death], 17 

( real III and Carapredon, Study of the Deformat lona and 
of thn Dint n hut inn of the Internal Forces in a piece 
ot Wood by means of an Adherent Film, 770 
Crilib (C M ), Specihc Gravity Apparatus, 114 
Cro*loot(MiBsD ), [J D Bernal and], X-Hay Photographs 
uf Crystalline Pepsm, 794 

(r«wther(H M), |l)r M L Uliptiont, E 8 Shire and]. 
Disintegration of the Separated Isotopes of Lithium 
by Protons and by Heavy Hydrogen, 377 
Clow ther (G ), Index of Business Activity, 387 
Cull (H J ), Results uf the Application of Sc lence to 
Industrial Pnicosaes, 843 
f ullcii (Dr W ), Carl Olof Lundholm, 861 
Culw ick (A T ), and G M Culwick, Undo Wealth in a 
Tanganyika 3'ribe, 914 

Culwick (G M ). [A T Culwick and], Bride-Weslth in a 
Tanganyika Tribe, 914 

Ciinnmghom (Dr B ), Canadian Water Power Develop 
ments during 1933, 7R2 

Cline (Mme Irtoe), and F Joliot, Artihcud Prodiic tion of a 
new kind of Radio Element, 301 , Chemical Sopar 
ation of New Radio Elements emitting Positive 
Electrons, fi07 . Mass of the Neutron, 721 , New Typo 
uf Radioactivity, 391 , Radioactivity of Samarium, 
427 

Curtis (H .1 ), [Dr H hVicko and]. Spec ifit Resistance of 
tho Interior of the Red Blcxxl Corpuacle, 661 
Curtis (Prof W’ E ), Niielnar Spins and Magnetic Moments, 
2.36 

Cushman (J A ), Tropical Pacific Forammifcra, 616 


D'Abemon (Viscount) recommended for election to tho 
Royal Society, 980 
Dade (H A ), Fungi Imperfeoti, 33J 
Daimler (Gottlieb), centenary of the birth of, 407 
Dakm (ihxif W J ), eleoM proaidont of thn Linnoan 
Society of Now South Waleo, 786 , and Hias E 
Edmonds, Regulation of BIckxI Salinity m Aquatio 
Animals, 763 

Dam (H ), Hs>morrhages m Chmks reared on Artificial 
Dieta • a Now Dehciency Disoase, 900 
Damant(Capt G C C ), Physiology of Deep Diving m the 
Whale, 874 

Darling (Dr P F ), Animal Breeding m the British 
Empire, 943 , [Prof J H Ashworth and], Biblio- 
graphy of the works of Jamea Coasar Ewart, 644 
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Darlington (Dr CD), Determinaticm of Sex, 679 , Prof 
J B 8 Haldane, and Dr P C Knller, Possibility of 
Incomplete Sex Linkage m Mammals, 417 
Darwin (Prof C G ), Refrac tion of Ionised Modia, 62 
Das (Prof B K ), [M Rahimullah and]. The Alizarin- 
KGH Method of Staining Vertebrate Skeletons, 468 
Da Tehang (Tcheng), [M Francis and], Value of the 
Ratio of Biiunution of the Actmium Family with 
rospiict In the ITranuiin-Rodiuin Family, 086 
Dauvillier (A ), Cosmic Activity and Solar Activity, 226 , 
Origin of AtnuMplierir O/one, 75 , Strongo Sounds 
from Inland Ice, Greenland, 836 
Daur&re (C ), and J Boiigot, Variations of tho Conductivity 
of the Air in Caves, 471 

Davenport (Dr C B ), Dr M Stoggordo, and Dr W 
Drager, Anthropometric Technique, 763 
Davidson [Greaviw. Martin anil]. Colour Temperatures of 
Store, 916 

DavuiH (H ). [B G Cliun her, A .1 King and], Meosuro 
ment of Noise, 966 

Davis (J Merle), Modem Industry and tho African 
(Rntfw), 773 

Davis (late Prof W M ), Submarine Volleys, H77 . 
[obituary article], 073 

Davison (Dr C ), The Hawke's Ray Earthquake of 
February 3, 19,11, 841 

Davy (M J B ), Silence Miiseiiin Handbook of the 
Collmtions Illiistratuig Aeronautics 2 Lightor- 
than Air Cmft {Renew), 801 

Dawre (B ). and Prof J S Huxley, Rapid Growth Itate 
and Diminisliing Hoterogony, 982 
Dawson (Prof H M ), and N B Dyson, Rato of Hydro- 
lysis of Bromoaretu Acid in relalion to its Dogrno of 
Ionisation, 543 . and W Isiwson, Velonty of the 
Reaction between Sodium Chloroaietate and Sodium 
Hydroxide, 807 

Day (0 ), eleeted president of the Institution of Mechanical 
Engmoen, 322 

Daynna (Dr HA), Gas Vnolysis by Measurement of 
Thermal Conductivity {Revww), 400 
Debye (Prof P ), Stniktur der Materie Vier Vorirage 
{Review), 743 , uid others, Determination and Tnter- 
protation of Dipole Moments, 802 
ThWomlie (L ), Influence of Temperature on thn \ leld of 
Alternators and of Tranaformors, 736 
Dee (P I ), Dismtegratiun of the Diplon, 664 
Deflandra (G ), A Siliceous Fossil Forammifera from tho 
Miocene Diatomitee of Cahfomia, Silin>textubna 
dmlomtiarum, 884 

Delahy (K ). R Chiiroimat. am! M Janet, Tho Dames do 
PIninhihroe Spring, 220 

Delatixky (B ), [Dr B F J Schonlond and], Continuuiu 
Recording of Cosmic Ray Intensities, 339 
Deller (Dr E), Tendencies m Univemty Edui ation (John 
Adams lecture), 690 

Dolsman (Dr H C ), Basking Shark in the Bab el Mandeb, 
170, Plankton in the Java Sea, 616 
Doraoroc (M ), Effect of X-Raya on tho Rate of Change m 
the Unstable Mmiature-3 gene of Droeophila vtrtlie, 772 
Demjanov (N ), and A Ivanov, Action of N|0| on AUene 
and on Dimethylbutadiono (diuopropenyl), 996 
Demolon (Dr A ), Croissanc>e des v4g4taux (Fnnoipes 
d’agronomie,Tomo2), (BeoMic), 739, andE Bastiaae, 
Influence of the Aniona on the Fixing and Mobilioation 
of Phosphoric Acid m Sods, 39 
Denisofl (A K ), and Prof O W Richardson, Emission of 
Electrons in Chemical Reaction, 801 , Emission of 
Electrons under the Influence of Chemical Action, 220 
Dennis (R W G ), Moiphology and Biology ol HelmtiUAo- 
eporimti avettep, 617 

Denza (Father Francesco), centenary of tho birth of, 824 
Deech (Prof C H ), Origin of Bronze, 489 
Deshponde (D 8 ), [P R Awati and]. Reproductive 
Apparatus of ThaUutema, 68 

Deulofeu (V ), and J Ferrari, Crystalline CEstnis producing 
Hormone from Horse (Stallion) Urme, 836 
Devaux (H ), and J Cayrol, Electrical Conductivity of 
thin sheets of C\ipper Sulphide obtained at the surface 
of Copper Solutions. 883 
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Devino (Dr H ), Koceiit Ad\ wii«s in Psychiatry Second 
edition (Pevttw), SIS 

Dewar (D ), Statistic al Probability of Rain in London, 6S8 

Dbar (Prof N R ), S P Tandon, N M Biswas, and A K 
Bhateacliarya, Fiioto-Oxidation of Nitnto to Nitrate, 
213 

Dickinson (H W ), Evolution of Invention, 183, and 
A Titloy, Richard Trevithick the Engineer and the 
Man {Hmew). 432 

Dickinson (R E ), and Dr O J R Howarth, The Making 
of (loography (Review), OSO 

Dickinson (Dr 8 ), appointed lei tiirer in Mycology in the 
department of agncultum, Cambridge University, 
021 

Dickson (Prof L E ), British Association for the Advance- 
ment of Science Mathematioal Tables Vnl 3 
Mmimiun Decompositions into Fifth Powers (Bevteio), 

Dioke (Dr OH), and R W Bine, Spectrum of the HD- 
and D,-Mn1ei ules, 81 1 

Di|^t (Eng -Capt 8 R ), awarded the gold medal of the 
Institution of Naval Architcc ta, 172 
Dillon (Prof T ), and T O’Tuama, Chemistry of the Red 
and Brown Algw, 837 

Dinglo (Prof H ), Designation ot the Positive Electron, 
330, Physic'S and the Public Mind, 818, The Descrip- 
tion of Nature (Retteui), 902 

DmjoAki (K ), |F Wcssely and]. Action of Light on Suh- 
Stanc-us of the k'lirocoumarm Type, 9fi0 
Dittler (E ), and J Bchadler, Meteorite of Prainbarh 
kin hen. Upper Austria, 267 

Diver (Capt C ), [Dr R A Fisher and], Crossing over in 
the iJand i^ail Cep<ra tumorahs, L , 834 
Dixon (Prof H H ), and Dr J H J Poole. Prof J Joly, 
90 

Djai likoi (V ), [N Held and]. Absorption of Urganic 
Substaneos on Crystal Hiirfoees, 1)24 
Dlugac (V ), IN Levitskaya and), A Selenium Compound 
with Thermooloctno Power, 087 
Dolioll (C ), Protoroology m the Uiiitud States 
475 

Dobrotin (N ), Angular Uistribiitiun of Protons Ejected 
by Neutrons, 923 

Dobrvaulski (Prof K ), Early Science in Poland, 491 
Uobry (Mme A ), and J Duclaux, Viscosity of Oelluluse 
Solutions, 75 

Dobson (Dr C M B ), (F W F Ootz, A R Meotham 
and]. Vertical Distribution of Ozone in the Atmo 
sphere, 098 

Dohrnansky (T ), UOIe of the Autoiioinc>s in the l/romtphtia 
patudo obacura Hybrids, 303 

Doderu (M ), Preparation of Calcium Silicidc by High 
Temperature Eler trolysiH 069, |L Andrieux and]. 
Elect rulysui ui Fused Sdicntes and the Preparation 
of Silicon and Sihcides, 586 

Dolby (Ur R M ), (Dr F U Mi Dowall and]. Chemistry 
of Cheddar Cheoso making, 101 
Domange (L ), Densities of Aqueous Solutions of Hydro- 
fluoric Acid, 471 

Donati (Commendatore R ), Workl's Aeroplane Altitude 
Record, 009 

J >omian (Prof F O ), Activitiee of Life and the Hci ond Law 
of Thermodynamics, 09, and E A Utiggenlieiro, 
030, 809 

Doiizolot (P ), [C PrOvosI, R Balia and], Tlie Raman 
Effw t. Molecular RolVaction and Constitution, 736 
Doodson (Dr AT), Tidal Bures, 296 
DorOe (Dr C ), The Methods of Cellulose Chemistry 
in< luding Mothods fur the Investigation of the Com- 
pound Celluloses (Rretew). 312 
Douglaa (Vice Adm Sir Percy), Rater Supplies and 
Emeiwnoy Legislation, 040 

Dowsun (W, J ), unpointed lecturer m Mycology in the 
department of Botany, Cambridge Univenity, 921 
Dovle ( J ), and Mary OT,«ary, Abnormal Cones of FOtroya 
and their bearing on the nature of theComferStrobiliis, 
300 

Drager (Dr W ), [Dr C B Davenport, Or M Steggerda 
and], Anthivpumetnc Technique, 763 


Driberg (J, H ), appointed lecturer in Anthropology in 
Cimbndgo UnivetMty, 021 

Drysdale (Dr C. V.), impending retirement , work of, 203 
Du Bridge, and Heigearother, ERoct of Temperature on 
Eneigiea of Fhotooloctrona, 220 
Duckworth (E H ), and R Harries, The Laboratory Work- 
shop a Simple Course in Apparatus Making and the 
Use of Tools (Renew), 37 1 
Duckworth (Sir Qeorge), [death], 677 

Duclaux (J ), [Mme A Dobry and). Viscosity of CJollulose 
Solutions, 76 

Dudgeon (Dr H W ), and Dr H E Hurst, An Arith- 
metical Prodigy in Egypt, 578 
Dufay (J ), [J CalHuines and]. Spectral Analysis of the 
Light of the Noctunud Sky at the Pic du Midi, 420 
Duff (C ), and R Freund, The Basis of Essentials of Gi'T- 
man (Rcvtcic), 371 

Dufreiioy (J ), [H B Reed and], Histoohemical Detection 
of Iron and Zmo in the leayes of Citrus. ')23 
Dufton (A F ), Oraphical Determination ul Cuntempo 
raries, 381 , Qraphic Statistics, 37 
Dukelsky (W ), Omtiniious X-Ray Spectrum from a Thu 
Target, 606 

Dulao (J ), [J Rranas and], Mcxlc of Action ui Ouppe 
Mixtures, 303 

Dunham (Dr K C ). North Pennino Ore Deposits, 386 
Dunoyer (L ), Expansion of l<'used Silica, 770 
DuprO la Tour (F ). |J Thibaud and]. Diffusion am 
Absorption of Positive Electrons Trayersmg Mattel 
022 

Duqu5nois, Clonditions of hxation oi HSbU, by sum 
Aromatic Monoscid nionoalrohnls. 75 
Dureiiil (E ), [A Saint -Maxen and]. Absorption Spc?ctrui 
of the Diphenols in Alkaline Medium, 114 
Durham (Dr H E ), A New aumna Fish Poison, 702 
Dr J D Oimlette, 900 

Durham (O U ), Pollen Carried by Dust Stonn, 905 
Durst (C S ), Wmd Structure, 800 
Dye (late Dr ), and L. F«ion, Tuning Fork as a Stondan 
of Frequency, 386 

Dyson (Dr, O.), Education for Life, 68 
Dyson (N B ), [Prof H M Dawson and]. Rate of Hydro 
lysis of Bromoacelic Acid m ndalion to its Degree o 
Ionisation, 543 

Dselepow (B S ), [A J Ahohanow, A. J AUchanian and 
A now type of Artificial B Radioactivity, 871 , Energ 
Spectrum of PoHiliye KIis irons Ejectisl by Radii 
aotive Nitrogen, 950 

Earland (A ), "Discovery” Hoporl on Foraminifora • 
South (leorgiB, 502 

Earle (Dr F M ), Psychology of the Choice of a Caret 
(Revieie), 160 

Earthy (E Dora), Valunge Women the Social an 
Economio Life of the Valnngo Women of Pnrtuguoi 
East Africa (Rnnev), 307 

Kosterfield (Prof T H ) Achievements of the Cawthn 
Institute (Cawthron contenaiy lecture), 71 
Eastgate (Cl ), The Inflnite and Eternal Energy, 380 
Eostluun (Prof L E S ), UiU Movements in the Moy-f 
Nymph, 838 , Hetachronial Rhythms anil Oill Mov 
ments in relation to Water Flow in the Nymph < 
Can%a horana (Rphonierupteru), 338 
Eastwood (E ), [Dr C P Snow and]. Absorption Sjiooti 
of Aldehydes, 908 

Etile [C E Brazier and]. Temperature of the Air in t1 
Neighbourhood of the Soil, 187 
Eckemloy (Audrey M ), Some Sap staining Organisms ' 
Pxmu raduUa, D Don, m Victoria, 699 
Eckersloy (P P ), Principles of Audio Frequency Wi 
Bro^casting, 604 

Eddington (Sir Arthur), Constitution of the Stars (Rici 

man Oodlee lecture), 284 , ITie Factor ~ m (Juai 
130 

turn Theory, 907 

Eden (E M ), [obituary article], 822 
Edmonds (Miss E ), [ftof W .f Dakm and], Uegulatic 
of Blood Salmity in Aquatic Animals, 703 
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mm (Dr C H ) Cr^oehmit of the Otntrel 
Paoi6(<, «91 

E^raondson (F K ), Velocity of Light, 759 
Edndge Omen (Dr F W ), The Theory of Vieion, 051 
KdwanJR (Frof C A ), Passage of Hydrogen through 
Mteel, 870 

Kiiwords (Frof H H' ), Analytio and Vector Mechanics 
{Htvtew), 312 

Egol (A ), Thennoeloitrip Meter (JomiioiiHatod for all 
Fluids, 770 

llgerton (A ), and A R Ubbelohde, Uiethyl Peroxide os a 
Pro Knock, 179 

Kgluff (Dr a ), Karth Oil (rteiteio), 47 
Kichnnr (C ), [V Lombard and], Fravtionatiun of Hydrogen 
by ilinuBHin through PaUadium, 1159 
Flam (Dr r'lnistancn F ), Slip bamls and Tam like Strut 
turoB in Crystals, 723 

Fiber (Dr It ), Auslrum Fitlmographical Expedition to 
Wwt Afriia, 172 

l.Uinger (P ), and W Koachara, Tlie Lycxliromea a Now 
(iniiip Ilf Xniinol Pigmenta, 553 
Klliot (Walter), (lovemniont and Cititenabip in tlie Modem 
World. 130 

KUiutt (Dr A ), ond W H B Cameron, Intensity Measure 
iiieuta in the First Pusitivo Bands of Nitrogen, 723 
Ellis (Dr C D ), and W J Hendemon, Induced Radio 
m tivity (it tho Lighter Elements, 510 
FUis (H. D M ), [K R Moullm ami], liackgiound Noise 
in AmplificrH, 32 

Fills (O W ), Malleability of Nickel and of Monel Metal. 
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EUs (8 C ), Bitummnus 
Alborta, 053 

EIJsnorth (J ), Variatioii of the I’erioil of tiio Double 
System, R Cams Mnjnns, with Eclipses, 471 

Fimnons (Prof W 11 ), Prof O A Thiel, Prof C R 
RtaufTer and EViif 1 8 Alhsoii, Ueology (Uevttvi), 275 

Emschwillrr (<) ), Chemical Action of Light on Vmyl 
IcMlide 471 

Enishe (Dr A ), Dohx tion of Tubercle Bacilli. <152 

Endorlin (L ), Chemistry of the Ruhoiies, 75 , Dissoctabie 
Organic Oxides, b98 

Lnxmann (E V ), [O Pmoua and]. Con Mammalian Eggs 
undergo Normal Development rn vuro 7 OtK) 

Ephraim (Prof V ), English edition by Dr P C 1< Tliome 
4 Text book of Inorganic Chemutry Second 
cHlition {Jtemevi), HAS 

Kpstcin (H ), and W Rtoiner, Raman Spec tra of Benzene 
and Hydrogen Iodide in the Liquicl and Solid State, 
910 

Epatem (P S ), Expansion of the Universe and the 
Intensity of Cosmic Rays, 772 , Temperature 
Dependence of Feno-magnetic Saturation, 508 

Frdtmnn (H O H ), Oxidation and Cundeosation of 
Phenols, 181 

Enksson [Svedbcig and], Action of Papain cm Oval- 
bumm, A 18 

hrmoliova (Z ), (A Bach, M Stepanian and]. Fixation of 
Atmospheric Nitrogen by iiieansof Enzymes extroc ted 
IVoin Jtotobacler, 090 

Eropkin (D ), Piroblom ol tho Existenco of Oxygen in the 
Atmosphere of Mars, 587 , [V Kondratjov and], 
Atmospberio Bund of Water Vapour H324 A in tlie 
Solar Spectrum, 923 

'Espinasse (P 0 ), Bilateral Gynandromorphism m 
Featliers. 330 

Istermann (I ), and Prof O Stem, Magnetic. Moment of 
the Deutnn, 01 J 

Estrovich (V ), [M.Neuinann and], Influence of Presaure 
on the Spontaneous Inflammation of Hydrocarbons, 
105 

Eucken (Prof. A ), Gnindruis dor phyiikaliachon Cheinie. 
Vierte Aiiflage (Jlevuiv), 867 

Ev ana (Sir Arthur), awarded the gold medal of the Society 
of Antiquonea, 646 

Evans (A C ). Porasitea of Carrion infesting Flics, 500 

Rvana (K ). [death], 17 
'■ ana (H ). [C Svkes 
aluminium AUoya, S 


Evans (H M ), and others. The Growth and Gonad- 
stimulating Hormones of the Antenor Hvpophyais, 401 
Evans ( J ), elected president of the Society of Public 
Analysts, 412 

van Evordingen (Dr K ), Dr J P van dor Stok, 823 
Ewart(Prof J Cossar), [death], 17 . [obituary article], 166 
Ewing (Sir Allied), Dr W Rusenhain, 674 
Eyre (.1 ). [A Zooud and], Reptilian Colour Roaponse (I), 
isn 

Eynng (A ), [B Toploy and]. Elm I roly tic Concentration of 
the Heavy Hydrogen Isotope, 292 

Fabry (C ). Light of Shoot mg Stars, 607 , Use of the Red 
Uailmium Line as a MeteoroVogusal and Spectrost opio 
Standard, 659 

Faggioni (Dr D ), Acuustic Absorption, 108 
Fshie (J .1 ). [death], 001 , , ^ 

Fairchild (Dr D ), awarded the Publm Welfare mesial of 
the U 8 National Academy of Sciences, 788 
Falmaki (Mile M ), [H Fiod and]. Neutral Zirconium 
Nitrate. 923 

Forkas (A ), and L Fsrkaa, Chemical Separation of Dip- 
logen from Hydrogen, 139 . L Farkas, and J Yudkin, 
Dncoinposition of Sodium Formnto by Bacterium Coll 
m tho Presence of Heavy Water, 882 
Farkas (L ). [A Farkas and), Chomical Soparatiun of Dip- 
logen from Uyehogen, 139, [A Farkas, J Yudkin 
and]. Decomposition of Sodium Formate by Bactornim 
Coll in tho Preuenco of Heavy Water, 882 
Famell (Dr L R ). [obituary article], 713 
Fauvol (Prof P ). Indian Polyrhertoa, 143 
Feather, OoUisions of Neutrons with Atomic Nuclei, 12 
Fedorov (1 ), [A Chatit and], Oxidation and Reduction 
Processes during Muscular Contraction, 699 
Fedoeoenko, [death], 204 „ 

Poll (E W ), Visooua and PlaaUt Flow m Soft Metals. 471 
Foimer (Dr C N ), Magmatic Problems, 764 
Korassh (A M ), Anomalous Cbangna in Temperatiire ilue 
to Thenmonic Emission in tlie Filaments of Valves, 622 
Fore hiiiin (A ), [M Romanova and], Hyperflne Structure 
of the Rod Lino of Cadmium (6438), and the Green - 
Yellow (5049) and Green (5502) Luies of Krypton. 227 
Keroday (R A ), Moasiirementa of Magnetic Siisoopli- 
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korgiiacm (Dr A ), FanuUy’s Diary (Retaeiv), 627 , 

lion’s Contribution to Science, 70 , Surbee Tension, 
893 , The Eighteenth Century H^e [Remaw), 344 , 
The Intimate Stnioture of Fibres (Rrwietc), 120 , 
“Viilgarisor sons abaisser" [Rtmew), 549 , and J T 
Miller, Temperature Variation of tho Orthobanc 
Density of Unassociated Liquids, 74 

Fermi (Prof E ), Radioactivity Induced by Neutron 
Bumbardment, 767 Rleinent No 93, 863 , Possible 
Pr^uclion of Klemonts of Atomic Number higher 
than 92, 898 

Fermor (Dr L L ), The Asiatic Society of Bengal, 51 

Feron and A Limcieii, Association of the Cuinanuo 
Radical and Cupper in the Treatment of Leprosy, 643 

Ferrari (A ), and C Oolla, Hhodionilratea of Aiimiuiiium, 
Potassium, Rnbidiuin, Ccesium, Thallium, Banum, 
oiul Lead, 227 , [V Deulofeu and], CrystaUmu (Eatnis- 
producing Hormone from Horso (StaUion) Urine, 836 

Fessenden (late Prof R W ), Arrhs-ology of the Caucasus, 
919 

Field (J H ). and K Wanleii, Air Currents oroimil the 
Rock of Gibraltar, 601 

Filippov (A ), [A Orunberg, I Josvonakij and], Oocurronoo 
of U^ium in the Sulphide Ores uf Ridder m the 
Altoi, 227 

Filon(Prof L N U ), re eleoteilVic« Chancellor of I/mdou 
Umv ertity, 993 

bmch (Prof G I ), and B W. Bradford, Electrical Con- 
dition of Hot Surfacea (6), 302 , and A W Ikm, 
Catalytic Proporlios and Structure of Metal Films (2), 
302 . and A G. Quarrell, Crystal structure and 
Onentation in Zmo Oxide Films, 74 , Accurate 
Electron Diffraction Ueasuraments, 758 , and J 8. 
Roc'huck, Crystal Abaorption by Subatrates. 28 
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Fmdiay (Prof A ), Introduotion to Physical Chemistry 
(Revteio), 36S 

Findlay (W. A ), [W. P Papmhoe and], Transpoaed Hinge 
Stimtuna in LamellilmnchB, 680 

Fiaoher (Prof H ), Structure of Chlorophyll A (Pedler 
lecture), 321 

Fisohl (Dr V ), und Prof H Schloaabwger, Handbuoh 
(lor Chamotherapte Toil 2 Metalldenvate (Aeoisv), 


Fisher (Dr R A.), and Capt C Diver, Croaaing-ovor in the 
Land Snad Cepcao nemonilu, L , 834 

Flake (C. H.), Nature of the Dqireasor SubataniMi of the 
Blood, 772 

Fitspsitnok (T J ), [J. K Weaver and], Vogotation of 
Prainea, 088 

Flanay (N.), A New Method for the Muro estimation of 
MeUwl Alcohol, 303 

Fleming (Sir Amhroao), Invention in relation to National 
Welfare and its Legislative Control, 423 

Fleming (R A ), Psychology of Crime and Criminah, fi06 

Fleming (Miss R M ), A Study of Growth and Develop- 
mont, 828 

Fletcher (late Sir Walter Morloy), memorial to, 002 

Floure (Prof H J ), Itacitd Distributions and Anhwology. 
603 

Florence (Dr PS), The Logic of Industrial Organisation 
{Renew), 030 

Flynn (J P ), [J Algor and], A Now Method for the 
Synthoaia of Flavonols, 642 

Fodor (Dr N ), Encyclopoxlia of Paychu Science (Renew), 


Foggo (Dr ), gift to Sheffield University, 266 
FoUett (D. ft ), An Ultra violet Photoelectric Spectro- 
photometer, 846 

Folley (S J ), and U L Peskett, Blood Composition in 
relation to Milk Secretion, 142 
Foote (Dr P D ), Industrial Physics, 627 
Forrsater (U P ), Pharmaceutical Formulas Vol. 2 
Tenth edition (Raiartc), 866 

Fosse (R ), P E Thomas, and P do Oneve, AUontoin 
p o as Bas i ng Rotatory Power, 686 , Larvorotatoiy 
Allantoin, 883 

Foster (Prof J 8 ), and Dr A U Snell, Stork Effect for 
the Hydrogen Isotopes, 668 
Foster (Dr M Q ), (doathj, »76 

Fothennghom (Dr J K ), Rotation of the Earth, 679 
Founiier (H ), [M Chauasain and], Chemical Methods of 
Cleaniiig Light and Ultra-Light Metals after Cormaion, 
669, Passivity of Magnesium in Solutions of Chromio 
Anhydride and its Chomiral Scouring after Coiroaion, 
736 , [J Cournot, M Chauseam and]. Behaviour of 
sonio Li^t Alloys towards Marine Corrosion, 267 
Fowler (Prof A ), awardoil the Catherine Wolfe Bruce 
gold medal of the Astronomical Society of the Pooiilo, 
208 , presented with the Bruce modal of the Astro- 
nomical Society of tho Pacific , work of, 761 
Fowler (Sir Henry), The Progmaa of Automobile Engui- 
oenng (James Forreut lecture), 678 
Fowler (Prof R H ), Atomio Theory (Renew), 862 , 
Isotopic Separation Iw Eleotrolysia of Water, 877 
Fox (Dr C ), Prehistoric East Angfis, 727 
Fox (J J ), [Sir Robert Robertson, A E Martin and]. Two 
Types of Diamond, 226 

F6yn (B ), Qeschlechtsgebundano und geeohleohtskon- 
trollierte Verebung (Renew), 236 
Fraenkel (Dr, O ), Pupation of Fhoa imtiated by a Hor- 
mone, 834 

Fmipont (Prof C ), Adaptations et mutations , position 
du problMno (Renew), 367 , et Dr Susanne Leolmt], 
L'Evolution, adaptations et mutations ; berceoux et 
migrations (Renew), 367 
Franohet (L ), Coloration of Fossil Bonos, 60 
Franois (M ), and Toheng Da-Tohang, Value of tho ratio 
of Bifurcation of the Aotmium Family, with respect 
to the Uranium-radium Family, 686 
Frank (Prof H )JProf J C Slater and]. Introduction to 
Theoretical Fhyaioa (Rn<ttw), 372 


JO Acid, 801 

Fraser (Ldiaa), Mycetosoa of New South Wales, 736 , 
Sooty Moulda of New South Wales ( 1 ), 340 
h'raser (L M ), Research and the Community (Asmeir), 167 
~ aaer-Hama (Prof D F ), resignation as leseanA officer 
of the International Institute for Psychical Research { 
tho experiments of MM Osty, 864 
Freeth (Dr F A.), Oas Worfore and Civilian Populations, 
168 , Sir Max Muspratt, Bt , 861 
Preh (W ), [A Kohler and], Oeologiool-petrogr^hio 
Studies on the Igneous Rocks of the Lower Austrian 
Forest Region OM ifa Neij^bourhood (3), 736 
Bidheim (E ), Mechanism of the Respiratory Catalysis 
by Systems of Reversible Oxido-reduction, 339 
de Fremory (P ), [A A Adler, Dr M Tausk and]. Pro- 
gestm in Placental Extract, 293 
Frenkel (Prof J ), The Explanation of Supraconductivity, 


Fieshfleld (Dr D W ), [death], 241 , [obituary article], 
361 

Freudenthal (Dr L E ), Flood and Erosion Control, 96 

Freund (R ), [C Duff and]. The Basis and Eaaentiala of 
Oorman (Renew), 371 

Fncke (Dr H ), and H J Curtis, Specific Resistance of 
tho Interior of the Red Blood Corpuscle, 661 
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Monnot (O ), Action of Sero-opotherapy on the Production 
of the Fatty Matter of the Milk in Hilch Cows, 303 
Montandon (Prof G.), La raco, les races miae au point 
d’ethnologie somatique (Remrw), 367 
Montel (Prof F.), RecueiUies et r6dig6es par F Marty, 
avec un note de H Carton, I^efona sur lea fonctions 
uiuvalentos ou multivalentes prufoss do s k laSorbonne 

(Retnsio), 817 

do Montmorency (Prof J E O.), [death], 406 
Monval (P M ), and Mile. Hdldne Schlegel, Partially 
Miscible Pair Aniline- Water, 187 
Moore (Dr H ), president of the Institute of Metals , 
wo^ of, 363 

Moore (H B ), Fecal Pellets from Marine Deposits, 988 , 
Occurrence of the Floating Barnacle in British 
Waters, 661 

Moore (J B,), [Dr. K Mendelssohn and], Mogneto-Oalorio 
Effect m Suproconducting Tin, 413 
Morecioft (Prof J H ), Electron Tubes and their Appli- 
cation (Review), 8M 

Morot (L ), ^ Lepape, O Sohneider and], Minerahaation 
of the ’Thermal Waters of Aix-los-Baixis (Savoy), and 
Its Geological Signihoation, 996 
Morgan (Prof G T ), A Survey of Modem Inorganic 
ChenMtry, 411 

Morgan (Dr LB), [Prof E C C Baly and]. Kinetics of 
Photosynthesis and AUied Prooessea, 414 
Morita (S ), [J. Obata, Y. Yoahida and], Elsctrioal 
Msasurement of Small Vibrations, 729 


Morosov (B ), Stimulating Action of Embryonic Extracts 
and of Tissues on Reiteration in Amphibia, 996 
Moms (S. D D ), [F P. ^wden and]. Physico-chemical 
Studies of Complex Organic MoleculiM (2), 698 
Morris (T N ), PMat of Hydrogen throu^ Steel, 217 
Momson (F. R ), [A. R Penfold and], Eaentud Oils of 
JSueiUyptue mienmtha, including a form nch in 
Piperitone, 392 

Mortenien (Dr T ), The 'Manatee' of St Helena, 417 , 
Marine Fauna of St Heleiui. 472 
Mery (A V H ), [L V. Redman and]. The Romance of 
Research (Review), 696 

Mosauor (W ), and E L Lazier, Sunlight and Death of 
Snakes, 143 

Moss (K B ), Apparatus for the Determination of the 
Dow Point, 806 , Automatic Photoelectric Photo- 
meter, 38 

Moss (Prof EH), Rings of Cork in the wood of Herba- 
ceous Perennials, 689 
Muss (R J ), [obitusiy article], 440 
Mott (N F ), and Dr H 8 W Massey, The Theory of 
Atomic Collisions (Review), 363 
MouUin (£ B ), and H D M Ellis, Background Noise in 
Am^iflers, 32 

Moumii (H ), ond P Rocqiiot, Product Resulting from the 
attion of Amnioma un Phosphorus Penta-chlorido, 
187 , Transformation of Phosphorus Pentanitride 
into Phosphorus Mononitnde, 9M 
Mounquand (U ), and A Leuhor, Calcium phnephorus 
Ratio in the Uoncsis of Experimental Rickets and 
Human Riikots, 339 

Moynot [Boiuiior and], Passible Consequences of the use, 
in Internal Combustion Engines, of Hyilrucarbons 
with a High Antidetonating Value, 1 14 
Muy-Thomas (J A ), and E I White, The Pectoral Fin 
of CoebteatUhtu lingkyeneie, 499 
Motley (A ), Tho Discovery of Aeoniktnula harpo. Say, 
in Central Siberia, 986 
Muir (Sir Thomas), [death], 487 

Mukerjie (J B ), [Prof. M N Saha ond], Inner Conversion 
in X-Ray Bpoctra, 377 

MuUor (R ), U Kumpf MUller, E Pinter, and B v Seebaoh, 
Klectroobemistry of Non aqueous Solutions (9), 40 
Mulligan (B O ), [L Ugilvio and], Fusanum Wilt of Asters, 
876 

Muraour (H ), [A Miohol-LOvy and], Ex^iments m 
Mirropyrotechny, 923 , Pnssibibty of Utilising the 
Miiroscope m tho Study of the Phenomena of 
Detonation, 623 

Murphy (O M ), [Prof H C Urey, F. G Bnekwedde and], 
Dmignation of Heavy Hydrogen, 173 
Murphy (Miss H ), [Prof J ReiUy, P. P O’Donovan and], 
Moleoular Complexity of Amylose in Potato Starch, 

Mur^y (Prof PA). Everyman's Guide to the Plant 
Viruses (Review), 118 

Murray (D ), The Infinite and Eternal Energy, 296 
Murray ( J P ), appointed lecturer m Baotenology m 8t. 
Andrews University, 224 

Murray (Dr K A H.), [Visoount Aster and]. The Planning 
of Agriculture (Remew), 900 

Murray (P D F ), Unoo-ordinated Contractions caused 
liy Egg-white and by Alterations m the Cation Ratio 
of the Medium, m the Heart of the Chick Embryo 
Ml vUro, 994 

Muspratt, (Sir Max), 689 , [ubituan article], 861 
I Myers (Dr C S ), Caums and Aevention of Human 
Accidents (Chadwick lecture), 409 . Refoirn of 
Medical Education (Bradshaw l^iue), 134 
Myers (B. H ), Multiple Tests m the Foranunifera, 161 
Myers (Dr G N.), appomted demonstrator of Fhonna- 
cology in Cambridge Umversity, 844 


Naohtsheim (B ). [W E. Castle and]. Linkage Inter- 
relations of Three Genes for Rex (short) Coat in the 
Rabbit, 608 

Nahenuao (A.), A Charaotenstio Band of the OH Function 
in the Near Infra-Red (about 0 06|i), 996 
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Nswmith (R ), Mpthods of lonoiqihenc InvMtigation. 57 , 
65 

Nakao (Prof Manzn), The Ancient CSiineae Metens 
Medioa, 792 

Nathan (Sir Frederic), [obitna^ article], G5 
Nathan (Dr W 8 ), and H B Wataon, Side Cham 
Reaction* of Beniene Donvativea, 379 
Nattraa* (Dr R M.), Rntomogennu* Fungi of Egypt, 262 
Nazarov (I N ), Metal Ketyls of the Aliphatic Benee (2), 
660 , Metal Ketyl* of the Ahphatic-Aromatic Sene*, 
095 

Needham (Dorothy M ), [Dr J Needham, C H Wad- 
dington and], Phyaiio < hnmical Experunenta on the 
Amphibian Organiocr, 186 

Needham (Dr J ), C U Waddington, and Dorothy M 
Needham, I^yaico-ehemical Experiment* on the 
Amphibian Organizer, 186 

Nolaon (A ), and J C Mocawoen, Entry of Water into the 
Oerminatmg Seeil, 108 
Nelson (Dr. E W ), [death], 001 

Neumann (M ), and V Eatrovah. Influence of Pressure on 
tho Spontaneous Inflammation of Hydrocarbons, 105 
Neville (Prof EH), eleotod president of the Mathematic al 
Association, 71 

Newman (Dr IV), Polyspermy and the Endosperm, 
660 

Newsholme (Sir Arthur), and Dr J A Kingsbury, Red 
Medicine Socialiead Health in Soviet Russia 
{Revtevi), 064 

Newton (Prof Lily), Plant Distribution in tho Alieryzt- 
wyth District mcluding Plynlimon and Coder Idris 
(Revietp), 0 

Nioholas (H ), Ubaarvatiens on a Tropical Cyclone, 31 
Nichols, and Willits, Nezsler's Reagent, 840 
Nicholson (S B ), [E Pettit and]. Radiation from Variable 
Stars, 262 

Nicol (T ), Reproductive System in the Guinea Pig, 642 
Nuollo (C ), P Oiroud, and Mme Uel4ne Sparrow, Excep- 
tional Presence of the Murin Virus in the Vnno of 
Rata Experimentally Infected with this Virus, 471 
Nikitw (B A ), A Qualitative Reaction for Radium, 608 
Nilmlaev (A ), V Vdovenko, and P Pochil, Artihtial 
Dehydration of Hydrated Salt* by moan* of Solar 
Eneiw, 690 

Nims (L F ), First Dissociation Constant of Phosphoric 
Acid, 980 

Nixon (G E J ), Adoption of an Orphaned Brooil by a 
Wasp, 062 

Noel (Uto C W F ), (Lord Gainsborough), [A R Hor- 
wood and]. The Flora of Leioosterahiro and Rutland 
a Topographical, Ecological, and Historical Account 
with Biographies of Former Botanists (1620 1933) 
(Asrieic), 168 

Nolan (Prof J J ), Atmospheno Electncity at Gloncree, 
734 

Nordheim (Dr L ), Interpretation of the Benedicks Effect, 
100 

Nomsh (Dr ROW), Photoohemistiy and Absorption 
Spectrum of Acetone, 837 

Nosov (A ), [V Novikov, A GrotchuBhnikov, J Barmen- 
kov and], Prooess of Assimilation and Formation of 
Cautohoue m Tau-sagis, 227 

Novello (R ), Activity of Chloroplast* m a Southern 
Climate, 391 

Novikov (V ), A Gretohushnikov, J Bannenkov, and A 
Nosov, Process of Assimilation and Formation of 
Osutohouc m Tau-sagiz, 227 ; and E Berber, 
Inducmg of Rubber Formation m Plants by Ultra- 
violet lUys, 587 

Noyes (A ), Tm Unknown God (Bevtew), 702 
Nurse (Lieut -CoL 0 O ), bequest to the Bntish Museum 
(Natural History), 323 


Obata (J.), S. Monta and Y Yoshida, Electncal Measuro- 
ment of Small Vibrobons, 720 
O’Bneo ( J. R ),J:H. W Kinnersley, Prof R. A Peters andL 
Activity of Crystalline Preparation* of Vitamin Bu 
177 


Obukbofl (W ), [Or. A Komar and]. Multiple Lauo Spots 
from Aluminium Crystals, 687 
Ocohioluu (O ), [Dr J Chadwick, Prof P M 8 Bloikott 
and], Production of Positive Electrons, 426 , 765 
Od6n (Prof Sven), [obituary ortii lo], 438 
O'Donovan (P. P ), [Prof J RoiUy, Miss H Murphy and]. 
Molecular Complexity of Amylose m Potato Starch, 
300 

Offord (Dr A. C ), awarded a Keddey Fletcher- Warr 
studentship of London University, 083 
Offord (J M ), eleoted president of tho Quekett Micro- 
soopical Club, 280 

Ogg (A ), and E N Gnndley, Declination at the University 
of Cape Town Magnetic Observatory . August 1032- 
August 1033, 339 

Ogilvie (L ), and B O Mulligan, Fusonum Wilt of Asters, 
876 

Ohlmitller (F ), The Benson Boiler and its Development 
for use m Power Stations, 287 
Oldenburg (Prof S F ), [death], 351 , [obituary article], 
486 

Oldham (F ), Thomas Young, F R 8 , Philosopher and 
Physician (Rev%eu>), 276 

Oldham (Dr J W H ), [Or O J Robertson and], Natural 
Interoonvoraion of laomonc Sugars, 871 
O'Leary (filary), [J Doyle and]. Abnormal Conce of 
Fxtsriya and their bearing on the Nature of the 
Conifer Strobiliis, 300 

Oliphont (Dr M L ) Dr P Horteck, and Lord Ruther- 
fonl. Transmutation Kffoota Observed with Heavy 
Hydrogen, 413 , E 8 Shire, and B M Oowther, 
Disintegration of the Separated Isotopes of Lithium 
by Protons and by Heavy Hydrogen, 377 
Oliver (Dr RAC), Mental Tests of the African, 261 
OUino (Marghenta), Experimental investigations on the 
Metamorphosis of Anone Amphibia, 588 
Olson (U L ), (Han and Moiety in Native Aineripo, 
616 

Ommaimoy ( F D ), Whaling in tho Dommion of New 
Zealand, 087 

do Ong (Dr B R ), Proteution of Stored Ricc, 692 
Orr (Dr J B ), National Food Supply and Public Health, 
827 , and Dr M B. Richards, Assay of Vitamin A, 
266 

Ortner (Q ), and G Stetter, Atom dismtegraf ion with 
Radium B-t-C as Source of Radiation (1), 623 , Use 
of Pure Nitrogen for Ionisation Chomben, 40 
Orton (l*rof J H ), Air-Pockets in Shore Sands and 
Winter Packing of the Sea Bottom, 836 , and Ruth 
Rawlinson, I'be Floating Bamai'Ie on the North 
Cnmish Coast m tho Bummer of 1033, 418 
Osotrova (E ), [I Knunjanx, G CSielinzev and]. New 
Bynthesis ol Acetopropy] Alcohol, 006 
Oety (MM ), Les pouvoirs inoonnua de I'eeprit but la 
matiOre, 748 

O’Tuama (T ), [Prof T Dillon and], Chemistry of the Red 
and Brown Algie, 837 
Ouless (W W.), death and work of, 21 
van Ovurbbke (M ), [H Lofobvre o^], COiemioal Action of 
the Condensed Spark on Mixtures of Carbon Monoxide 
and Hydrogen, 686 

Owen (Prof O ), appointed acting principal of University 
College, Aberystwyth, 640 


Page (Dr W ), [death], 203 , [obituary article], 310 
PaiUot (Dr A ), L’lnfeotion chex les mseotes . immumtO 
et symbiose (Revieio). 614 
PalnMT (Sut Fredmok), [death], 668 

Palmer (R C ), [T N. Hoblyn and]. Propagation of Plum 
Rootstocks. 617 

Foodalai (K M }, [O Q Rao and]. Rapid Method of 
Dotemumiw Minute (Quantities of Nitntee, 1 14 
Pant (B D.), [0. R. Toshiiiwal and], lonospbmc, Height 
Measuromont in the Umted Frovinoea of Agra sm 
O udh (India), 047 

Pan* (R ), [P Mondam-Monval and], Thennometno Study 
of the Formation of Inorgamo Complex Compounds, 
771 
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Pans (OounoiUor TA Water Supply, D9] 

Parke (Dr Mary W ). appointed algologiat at the Port 
Ekin Manne Biol^cu Station, 99S 
Parker (Prof OH), elected proaident of the American 
Academy of .Arts and Scienoea, 868 , Colour Chani^ea 
of Klaamobranoh Kiahea, 608 

Parkea (Dr AS), and M HiU, Effect of Abaenoe of Light 
on the Breeding Scaaon of the Ferret, 338 
Parkham, New Zealand Beech Timbera, 210 
Parruh (Wayne W ), [Wayne Weiehaar and], Mon Without 
Money the Chidlenge of Barter and B<*rip (N«m«v), 86 
Parahley (Prof H M ), The Science of Human Repro- 
duction Biological Aapecta of Sex (Review), 360 
Pamone (late Sir Charloe), propoaed memorial to, 488 
Partington (Prof J R ), A Toxt-book of Inorgamo Chem- 
letry for Umvemity Studenta Foiuth edition 
(Renew), 741 , Review of Phyaical Chemistry 
(Renew), 366 

Paaeo (A M ), [M A Tubangui and], Life hutory of 
Se/nnoMma (Euparyphum) Uoamum, 790 
de PaaailM (A ), [Prof O Matignon and], Tho Ammomum 
Arsenates, 622 

Pastac (S ), [Q Truffant and]. Influence on Plants of the 
Application of Elei trical CuirentJi fay Contaota, 883 
PaUt (F ), [Dr U Henberg, Dr J W T Spinks and], 
Banda of ‘Heavy’ Acetylene in the Near Inftn-Red, 
061 

Paterson (C C ), The Eleotnoal Engineer and the Free 
Electron (Faraday lecture), 443 
Pauli (Prof W ), und Dr E Valk6, Kolloidiheinie dw 
EiweiaakOrper Zweite Atiflage (Band 6 of Hand- 
buoh der KolloldwiaaeiiBchaft in Einxeldaratellungen. 
herauMegeben von Prof W Oatwald) (Reinetc), 614 
Payman (Dr W ), and Prof R V Wheeler, Speed of 
‘Uniform Movement* of Flame in Mixtures of Carbon 
Monoxide and Oxygon, 267 

Payne (C J ), [B W Anderson and], Liquids of High 
Refractive Index, 66 

Payne ( J M ), [J L Haughton and]. Alloys of Afagneaium 
Rceeswch (1), 506 

Paxdor (F ), [J Kosak and], Fhotokinetics of Reaotions 
of Uromination (6), 687 
Peake (R J E ), Tho term ‘Mesolithic’, 104 
Pearl (Prof R ), Constitution and Health (Review), 690 
Feanall (Dr W H ), [L Loose, F M Willia and]. Carbon 
Assimilation by ('hXoreUa in Windnrmorc, 643 
Feane (K W B ), [L Hams, W Joat and]. Separation of 
Hydrogen Isotopes by Diffusion through Palladium, 
607 

Pearson (C E ), Viscoua Properties of Extruded Eutectic 
Alloys of Lead-tin and Bismuth tin, 470 
Pearson (Dr E S ), title of Reader conferred upon, by 
London Umversity, 301 

Pearson (Dr J ), appomled director of the Tasmanian 
Muaetim, 683 , Maximum Peorl-yield of a Pearl 
Oyster Bed, 616 

Pearson (Prof Karl), ai^mted Heath Clark lecturer in 
London Umversity for 1034, 640 , confeiment upon, 
of title of Honorary Fellow of Univenity Coll^, 
London, 336 , presentation to, 630 , title of emeritus 
professor confoired on, 36 

Pearson (Sir Ralph), Markets for Empire Hardwood 
Timbers, 619 

Peers (Sir Charles), appomted a trustee of the London 
Museum, 646 

Peet (Prof. T E.), [death], 320 , [obitusuy article], 440 
Peierli (R ), [Dr, H. Bethe and]. The " Neutrmo", 632 : 880 
Pekkor (M ), [A. A Richter, V. Rancan and]. Control of 
“Yarovisation”, 227 

Pendae (C O ), awarded a Rayle^ prise of Cwnbndge 
University, 460, awarded the Sheepshanks Exhi- 
bition of Cambridge Univcnsity, 687 
Penfold (A R ), andP R Blomson, Essential Oils of 
Euealifptue mwrantha, including a form neh in 
Piperitone, 302 

Pennell (Dr F W ), preamted with the Qeorge W. Car- 
penter pnse of ttw Aoademy of Natural Sciences of 
PhiUdelphia, 467 

Penney (W O ), Twisting-froquenoy m Ethylene, 686 


Penrose (Dr L 8 ). Mental Defect (Review), 373 
Percival (A 8 ), Mathematieal Facts and Formulw 
(Renew), 84 

Percy (Lord Eustace), re-elected president of the Royal 
Institution, 670 

P4res (J J.), [Q Sandor, A Bonnefoi and]. Precipitation 
of the Ptoteins by Neutral 8alts, 30 
PMTier (A ), and Mile T Kousmine, Longitudinal Mag- 
neto-thermoelectrio EkTeets in Nickel and Iron, 622 
Perrot (R ), Action of Nitrosyl Chloride on some Aromatie 
Hydrocarbons, 883 

Pemoea (E ), Conductivity of Metallio Films in on Electric 
Field, 471 

Peskett (Q L ), [8 J Folley and]. Blood Composition in 
Relation to Milk Secretion, 142 
Petavel (Capt ), Unemployment and Poverty in India, 
716 

Peters (Prof R. A.),[U W Kinnenley,J R O’Brien and]. 
Activity of Cryirtallme Preparations of Vitamm Bj, 
177 

Petit (O ), Discovery of the Skull of a Cat m the 8ub-Foasil 
Deposiia of Madagascar, 76 

Petri (L ), lumsing Action of Fresh Vegetable Tissue Pulp 
and Mitogenetic Radiations, 116 
Petrie (Sir Flmdors), oonfennent upon, of title of Honorary 
Fellow of Univenity College, London, 336 , Exca- 
vations at Oaxa, 1033-34, 042 , proposed presentation 
of a portrait of, 132 . title of ementus professor con- 
ferred on, 36 

Pettersson (H ), and B Kullenberg, Observations of Water 
Trajeotoriea in the Open Sea, 20 , and 8 Landberg, 
Measurements oi Submonne Daylight, 102 
Pettit (E ), and 8 B Nicholson, Radiation from Variable 
Stars, 262 

Peycelon (A ), [P Lassablihre and]. Comparative Action 
of Raw Meat and of Calves’ Liver on the General 
Nutrition, 76 

Phaup (A E ), Lownr Uwanda Gold Belt, 144 
Phemister (J ), Zoning in Plagiocloae Feldspar, 641 
Philip (Mias U ), Hpontoneous Crossing-over between X- 
ond K-Chromosomes in DroeophUa mekmogaeter, 726 
Phillips (C E ), and J D Groran, Transverse Tests of 
Sand-cast Alummmm Alloy Bars, 606 
Phillips (C W ), Frohistorio Lincolnshire, 700 
Phillips (E G ), An Introductory Course of Mechanics 
(Retnew), 868 

Phillips (Dr E P ), Life and Livmg a Story for Children 
(Reinrw), 368 , Toorhing of Biology, 22 
Philp (Dr J ), Genetics of Poppies, 636 
Phipers (A F.), [Prof I M Heilbron, H R. Wright and], 
Chemistry of the Brown Algw, 410 
Pia (Prof J ), Kohlensfturo und Kalk EinfUhrung m das 
VerstAndnis ihres Verholtens in den BinnongerwAasem 
(Revtew), 780 

Pioggio (Prof H T H ), Spearman’s General Factor 
without the Indeterminate Fart, 836 
Piocordi (G ), Detection of Europium, and Throe Lines of 
Extreme Sensitivity, 116 
Pirhon, Sulphides of Zirooiuum, 220 
Pick (W. H ), A Short Course m Elementary Meteorology, 
Fourth edition (Renew), 706 

Pied (H ), and Mile. M Kalmski, Neutral Zircomum 
Nitrate, 923 

Piercy (Dr N A. V ), oonfennent upon, of title of Reader 
in Aeronautics m London Umversity, 640 
Fiettre (M ), Trophic Activity of the Mamnwry Cell in a 
Period of Functional Repose, 884 
Pmeus (G ), snd E V. Ensinann, Con Mammalian Eggs 
Undor^ Normal Development in nlro f 960 
Pisarmiko (N ), [J Hurgm and]. Optical Constants of 
Alkali Metals, 690 

Fitt(F H 0),rW.D Wnghtand],Hue-diaonmuiationui 
Normal Coknir-visKm, 643 

Pittard (J J ), Proportion of Gold m the Watwoourses of 
the Canton of Geneva, 339 

(H T.), Five Year Bibliography of Refrigeration, 
2 

Flesman (A.), awarded the Tutor gold medal of the Royal 
Aeronautioal Society, 766 
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da PloMU (E K ), Natal’s Naturs Sanotnanes m Zululand. 
718 

Poohil (P ), [A Nikolaav, V Vdovenko and], Artificial 
Dehydration of Hydrated Salts by means of Solar 
Energy. 699 

Poir6e (J ), L’Alg6bre et U trignnom^trie k Is portte de 
tons Totno 1 et S (Revtew), 817 , L'ArithmMique 4 
la porMe de toua ■ nombree entien, fractions, eslouls 
apptoohte (Asvtsir), 817 . La gdometrio k la porMe 
de toua (Asoisw), 817 

Pokrovskg (O ), [M Romanova, A Rubsov and]. Silver- 
plating of Minor Surfaces by means of Cathode 


van der Pol (Dr. B ), Intorferenoe between High-powor 
Radio Stations, 979 
Polook, Anomalies of Colour Vision, 30 
Polanyi (Prof M ), Reaction Ratee of the Hydrogen 
Isotopes, 20 , [Or B Cavanagh, Dr J Horiuti and), 
Enxym Catalysis of the Ionisation of Hydrognn, 707 , 
[J Honuti and], Catolytio Hydrogen Replacement 
and the Nature of Over-voltage, 142 
PolydorofI (W J ), Ferro Induetora and Pormeability 
Tunuv, 966 

Polynov (B. B ), Types of Erosion and their Distribution 
Aocording to the Geomorphnlogical Onditione, 887 
Pongratx (A ), [K W F. Kohlrausch and]. The Ramon 
Effect (31), 624 

Pool (A ), appurntml lecturer m Mental Diseases in Sheffield 
University, 26S 

Poole (H H ), and Dr W R O Atkina, Some Measure- 
ments of the Brightness of Various Parts of the Sky 
by moans of a Kwtifler Photoelectric Cell, 38 
Poole (Dr J H J ), R J Moss, 440 , Thermal History of 
the Earth. 38 , .774 . (Prof H H Dixon and]. Prof 
J Joly,90 

Poor (Prof J M ), [death], 639 

Pope (,Sir William), Prof C Matignon, 601 i William 
Barlow, 037 

Popenhoe (W P ), and W A Findlay, Transposod Hinge 
Structures in Lamellihranchs, 680 
Popenofl (Mis Dorothy H ), Santutgo de ius Caballeros de 
(luatemala {Rmtem), 780 

P6pl (K ). [O KoUer and], A Chlormc-coiitaming Lichen 
Constituent, 069 , Caprorio Acid, 40 , a Liihen Sub- 
stance Containing Chlorine, 808 
Porter (Dr T ), [obituary!, 242 

Portevin (A ), and P Bastion, Costability of Ternarv 
Alloys, 471 

Portheirn (L ), H Steidl, sad F KOck, Onentins Iiivesti 
gations on tho Influence of Ultra-short Waves on 
Flowers, 848 

Portier (P ), and MUo A Raffy, Moohanisin of tho Death 
of Buds, the Plumage of whinh is Impregnated with 
Hydrocarbons, 623 

Pdachl (G ), [Dr W Heitler and]. Ground State of C, and 
U, and the Theory of Vslenoy, 833 
Pospelov (V ), Imaginal Diapause end Sterility of Butter- 
flies, 905 

Poultnay (F C ), [Prof R Whiddington and], Photo- 
graphic Intensity Measurement of Moving EHectron 
J^ms, 842 , and Prof R Whiddington, Small Angle 


Scattering of Electrons in Helium. 685 
Powell (Major John Wesley), centenary of the birth of, 442 
Power (J ), [obituary article], 602 

Prashad (Dr Boini), and J Lai Bhadun, ’Dm Pearl Oysters 
of I^sn Waters, 682 

Pratt (Dr D D ), [R Taylor. Dr D V N Hardy and], 
(3iemioal Syntheses under Pressure, 017 
Prawoohedski (Prof R.), and Or B Slizydski, Influence 
of ’Diyroid Preparations on the Plumsge of Birds, 
980 


Preeoe (Sir WiUiam), oentenary of tho birth of, 204 
Preston (J 8 ), and L H MoDermntt, Illumination- 
response (3iaraotenstice of Vacuum Fhotoelectno 
celts of the Elster-Geitel type. 426 
Preston (R. D ), [W T Astbu^ and], A Mercury-sealod 
Water-cooM Rotating X-Ray Target, 460 
Provost (C ), P Oonaslot and E Balia, the Raman Effect, 
Molecular Refhwtion and Constitution, 7S8 


Priestley (R E ). appointed a professorial IsUow of Clare 
Oolloge, Cambriage, 733 

Pnns (Dr J A ), Transitions to Optiial Levels in the 
Argon L X-Ray Absorption Spectrum, 798 
Prokofjeva (A A ), Chromosome Morphology of some 
Fishee and AmphibionH. 699 

Pmthi (Dr H 8 ), Hydrography of on Indian Tank, 384 
Prydo (J.), Reoent Developments of Sterol Chemistry m 
relation to Biological l^blema, 237 
Prubram (Prof, K ), Plasticity and Hardness of Alkali 
Halide Cr^tals (2). 736. [H. Haberlondt. Berta 
Karlik and]. Artificial Production of the Blue Fluor- 
esoenoe of Fluorito, 99 , Fluorescmice of Fluonte (2), 
969 , Synthesis of the Blue Fluorescence of Fluonte, 


Puokle (O S ). [L H Bedford and], A Velocity-modulation 
T^vision ^tom, 263 

Pulley (O O ), Technique of Height Measurement of the 
Rmoaphwe by the Pulse Method, 676 
Purser (Prof PC), [death], 361 


Quaglianello (Dr U ), Deposition of Fat in the Animal 
Body. 617 

Quarrell (A Q ), [Prof G I Fmch and]. Accurate Elootron 
Diffraction Moosuremenui, 768. Crystal-stnicturo 
and Onentefcion in Xttui Oxide yiJma, 74 » [J 
Roebuck and]. Crystal Absorption by Substrates. 28 
QuMtol (Dr J H )» KarrewiS and Mental Function, 1 10 
Quihw» (Dr A ), PiRmont of AitpergxUus Aporea, 580 


Tonsors m Spares of Several Dimensions, 391 
Racrm (U ), [F Oarelli and], Ethylacotanihde as a Cryo- 
scopic Solvent, and tho Moleonlar Weights of Certain 
Cellulose Esters dissolved therein, 391 
Kadin (Dr P ), T’he Method and Theory of Ethnology ; 

an Essay in Criticism {Bemew), 707 
Radley (.1 A ), and Dr J Grant, Fluoreecenco Analysis in 
Ultra-violet Light (ffevtew). 068 
Raff (Janet W ), Saw-flios of the Ceniu Prrga, etc , 969 
Raffy (Milo A ), [P Portier and]. Mechanism of the Death 
of Birds, the Plumage of which is Impregnated with 
Hydrocarbons, 623 

Raglan (Lord), Tho Science of Peace (Revtew). 229 
Raha(P K), [Prof D M Bose and]. Influence of Light on 
Paramagnetic Susceptibility, 268 
RohimuUah (M ), and Prof B K Das. The Alisarin-KOB 
Mothod of Btainmg Vertebrate Skeletons, 486 
Railing (Dr AH), Ro-eqiiipmont of CoUienoe and Steel- 


works. 717 

Ramsay (J A ), appointed demonstrator in expmmontal 
zoology m Cambridge University, 881 
Romsbottom (J ), Edible and Poisonous Fungi, 70 
Rancan (V ), [A A Richter, M Pekker and]. Control of 
"Yarovisation", 227 

Ronganathon (S R ), Colon Clossifioation 3 Porta. 


{Revtmo), 8 

Ronkuie (Prof AO), Behaviour of the EbtvOs (havity 
Balance m Fluotuating Gravitational Fields, 74; 
Simple Method of Demoiutratuig tho Paramagnetism 
and Diamagnetism of Bubstanree m Hagnsuo Fields 
of Low Intensity, 150 
Ranuin (Prof A ), [^thL 823 

Ransi (Prof I ), Tonosph^ Investigations in Low Alti- 
tudes, 29 , Phase Variations of Reflected Radio- 
Waves, and a Poosible Connexion with tho Earth’s 
Magnetic Field m the Ionosphere, 908 
Roo (A 8 ), and 8 Oopalokrishnomurty, Speotnun of 
Trobly-ioniaed Bromine, 846 , ana K R. Rao, 
Spectra of Bromme v, vi and vii, 38 
Rao (B Kamo), and A firammall. Codiente m the Dart- 
moor Gramte, 841 

Roo (Q O.), and K M Pandalai, Rapid Method of Deter- 
mining Mmute Quantities of Nitrites, 114 
Bao (DrK. R ). and S O. Knshnamurti, A Perturbation 
in Uie Spectrum of Se IT, 338 , [A 8 Rao and], 
Spectra of Bromme v, vi and vii, 38 
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NAME INDEX 


lUo (8 R ), and O Sivanunakniihnan, A New Method of 
Determining the Magnetic Suaceptibditiee of Qoaea 
and Vapoura, S42 

Haamuanen (Dr Knud), [obituary artiolo], 129 
Raven (Sir Vincent), [death], 820 

Rawlina (Prof T R ), Phytopathologioal and Botanical 
Reaearch Hethoda (Remew), ISO 
Rawiinaon (Ruth), [Prof J H Orton and]. The Floating 
Barnacle on the North Comiah Coaat in the Summer 
of 1033, 418 

Rawiinaon (Dr W F ), Wireleaa Reception in Naval 
Shipa, 093 

Riy (Sir PC), laomorphum and Chemical Conatitution 
^natitution of Formic Acid and Formatea, 646 
Rayleigh (Lord), olootod praaident of tho Phyaicid Society, 
468 , Further Experimenta in Illuatration of the 
Oroen Flaah at Sunaet, 840 , Helium in Beryl, 00 
Raymond, A Method of Separating Antimony and Tm, 
060 

Raynor (O ), [W Campbell Smith and], A Rooont Sodi- 
monta^ Volcanic Tuff, 210 

Read (H H ), Zoned Aaaociationa of Antigorito, Talc, 
Actinolite, Chlonto and Biotito in Unat, Shetland 
lalanda, 641 

Roail (Prof J ), Humour and Humamam in Chemiatry, 
041 , The Manh of Inorganic Chemistry (Arineic), 
741 , and W J Orubb, Optical Isomerism of tho 
Menthols and Menthylammos, 010 
Read (J ), and C C Lauritson, Scattering of Hard X-Rays, 
016 

Read (W. T ), Industrial Cheinislry {Jteinew), 300 
Redman (L V ), and A V H Mory, The Romance of 
Rosetux,h (Artneie), 695 

Redmayne (Sir Richai^), elected prosidont of the Insti- 
tution of Civil En^eers , work of, 761 
Rood (H S ), and J. Dufrenoy, Histochemicai Detection 
of Iron and Zinc m the Leaves of Citrui, 023 
Reilly (Prof J ), Allen's Commercial Orgamc Analysis 
Vol 10 Fifth edition (Aetneic), 616 , P P O'Dono- 
van, and Miss H Murphy, Molecular Complexity of 
Amylosa ui Potato Starch, 300 
Reunonn (A L ), Tho Apparent Thermionic Constant A 
of Clean Metals, 833 

Reis (Johann Philipp), centenary of the birth of, 18 
Renaud (P ), New Compound of Phosphorus, Nitrogen, 
Oxygon and Hydro^n, 771 
Reneokm (E ), Sotting of Vitreous Bodies, 607 
Remouf (Prof L P W ), ZoUera Disease on tho Coast of 
County Cork, I F S , 012 
Repettl (Father), Mioroseisms m Mamla, 663 
Revons (R W ), Oscillations in on lomsed Uos, 100 
Reynolds (Miss Dona L ), Eastern End of the Newry 
Igneous Complex, 467 

Rhodes (E ), and K C Sekar, Discoloratinn in Preserved 
Latex, 088 

Rhodes (Dr E C ), Elementary Statistical Methods 
(Aevteti)), 0 

RibaiUier (Mile M ), [A Orumbach and], Photolumin- 
eeoenoa of Potash and Soda, 267 
Richards (F 8 ), Integral Right-angled Triangles, 106 
Richards (Dr MB), [Dr J B Orr and]. Assay of Vita- 
min A, 266 

Richardson (Dr E O ), Les apporeils it, fil ohaud, 063 
Kuihardaqn (Prof O W ), Molecular Hydrogen and its 
Spectrum (Aemeui), 887 , [A K Demsofl and], 
Xfiiussion of Electrons under the Influenoe of Chemioal 
Action, 226 , Emission of Eloctrons in Chemical 
Reaction, 801 

Richardson (T N ), and K C. Bailey, Oxidation of 
Hydrasine by Potassium Ferricyanid^ 698 
Ricbet ^ ), Growth in Ten Years of the Towns and Peoples 
of Europe, Asia and America, 883 
Richter (A. A.), V Ronoan, and M Pekker, Control of 
“Yarovisation", 227 

Ricketts (Prof P, C.), Early Students’ Laboratones, 207 
Rideal (Prof E K ), Speeds of Chemical Reactimw m 
Biological Processes, 090 

Bigg (O ), Diffusion of Zinc and Iron at Temperatures 
below the Melting Point of Zmo, 470 


Riley (Dr W A ), and Dr O A Johonnsen, Medical 
Entomology a Survey of Inserts and Allied forms 
which affect tho Health of Man and Animals (AecMw), 
7 

Rinck (£.), Sohdihoatiun Diagrams of Alloys formed by 
Two Alkali Metals, 114 

Ringuot (L. Loprince), [P Auger et]. Variation dn 
rayonnement oosmique suivant la Latitude, 138 
de Riols (J ), [J. Cabannes and]. The Raman Spectrum of 
Water, 267 

Rippel (Prof A ), Vorlosungrn Uber Boden-Mikrobiologie 
(Asvteio), 817 

Rissik (H ), Transraiseion of Power by High Tension 
Direct Current, 160 

Ritchie (Prof J ), Ancient Houses of North Rono, 614 , 
Oocoflilus or Alligators T 836 
Roberts (J E ), Excitation of the Nitrogen Molecule by 
Electron Impact, 807 

Robertson (C L ), and N P SeUick, Chimatology m 
Rhodesia and East Africa, 144 
Robertson (Dr <1 J ), and Dr J W H Oldham, Natural 
Interronversion of Isomeric Sugars, 871 
Robertson (M E ), [Dr D Jordan Lloyd and]. Structure 
of Collagen Fibres and the Point of Attack by 
Proteolytic Enxymos, 102 

Robertson (Sir Robert), Proportion of Heavy Water m 
Natural Water, 611 , Sir Frederic Nathan, 66 ; 
J J Fox, and A E Martin, Two t3rpea of Diamond, 
226 

Robinson (Dr P L ), [E E Ajmsley and], Influenoe of 
Oxygen, Sulphur Dioxide and Moislure on the Homo- 
geneous Combmation of Hydrogen with Sulphur, 723 
Robinson (Prof R ), and others, Strychmne and Brucine, 
OHO 

Robinson [Lange, Monheim and]. Heats of Dilution, 207 
Rocae (Dr C ), translated by Dr I Jeffreys Wood, Pink 
Disease (Infantile Acrodynia) (ffrtasic), 707 
Rooquot (P }, [H Moureu and]. Product Iteeultmg from 
the Action of Ammonia on Phosphorus Ponta- 
chloride, 187 , Transformation of Phe^horus Penta- 
mtnde into Phosphonw Mononitridn, 006 
Rodgers (J. W ), [A J Bradley and]. Crystal Struoturo of 
tho Heusler Afloys, 300 , 877 
Roebuck (J 8.), [Prof O I Fmch, A O Quarrell and]. 
Crystal Absorption by Subtrates, 28 
Roehr, Effect of Temperature on Energies of Photo- 
electrons, 220 

Roger (L ), [A Maublanc and], A Now Rust of tho Coffee 
Plut of the Cameroons, 736 

Rogers (Dr A, W ), elected president of the Royal Society 
of fouth Afnca, 720 

Rogers (D F ), award to, of the Freoheville students’ 
prize, 600 

Rogers (J 8 ), edited by Prof T H Laby, Physics for 
Medical Students a Supplementary Text-hook 
(Ravww), 373 

Rogm (Sir Leonard), Benefits to Animals from Animal 
Experiments (St^hen Paget memorial lecture), 61 
Rogmskii (S ), and A Shechter, Reoombmation of Oxygen 
and Hydrogen Atoms on Metallic Burfooes, 996 
Rolfe (Prof C W ), [death], 780 

RoUeston (Dr J D ), Veneroed Disease in Literature, 904 
Romanov (M M ), [O Vehr and]. Some Alloys Resistant 
m Fhos^onc Acid, 687 

Romanova (M.), and A Ferohmm, Hyperflne Structure of 
the Rod Line of Cadmium (6438), and the Green- 
Yellow (6649), and Green (6662) Lmes of Krypton, 
227 , A Rubzov, and G Pokrovski], Silver-plating 
of Mirror Surfaces by means of Catlmde Sputtering, 
698 

Romer (Prof AS), Vertebrate Paloiontology (ffetucic), 
814 

Rosooe (R ), Strength of Metal Smg^ Crystals, 012 
Rose (l^f H J ), Conoeming Parallels (Frazer lecture), 

Rosenb^ (Prof GO), elected a foreign member of the 
Linnean Society , work of, 761 
Rosenham (Dr, W ), [death], 441 , [obituary articles], 
674, 676 



NAME INDEX 
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Rom (Dr J F. 8 ), The Oyroi 


VdiiclM (Rmutw), 400 
Rom (Dr. Jom M.), title of Reeder oonferrad upon, by 
London Univmty, SOI 

Romi (A ), Cryetel Structure of Lenthenum, Oenum and 
Fraaeodynuum Hydndea, 174, and A. landelli, 
CiyatalUne Stmotnie of the Compound MgPr. 301 
RoMur (P ), Relation between the Abieiaan of the 
Eatrenutiea of Spectrograma of FO Stan, 847 1 
Relative Widtha of the Linea of Hydrogen and of 
Calcium m the SpMtrogrania of AO and FO Stan, 884 , 
Speotiognmhio Photometry of the F. Stara, 689 , 
Ibtal width of the Three Lmea Hy. Ht and Ht + U 
m Speotrograma of the AO and FO Stan, 847 , Width 
of the Oompoaite Line Ht + H in the SpMtrograma of 
£0 and FO Stan. 884 

Roughley (TO), The Auatralian Oyater, 332 , The Cult 
of tfie Qoldfi^ (Remmc), 438 
RoiuAton (F. J W.j, Kinotioa of Hamioglobin (4-7), 338 
RouUeau (J ), [R Audubert and]. Influence of Water m 
certain Rectifying Contaeta, 437 
RoiuMt (A.), Molecular Dilluaion of Light in Liquide, 807 
Rowe (J W F ), elected a fellow of nmhroke College, 
Cambndgcs 208 

Rowland (J. W.), and J. M. Hector, A Camera Method for 
Charting Quadrate, 170 
ibinatem (A ~ ' 

P3mdinawith _ 

Rubiov (A ), [M Romanova, 0 Pokrovakij and]. Silver^ 
plating of Mirror SurfacM by meana of Cathode 
Sputtering, 608 

Rufl (R H ), filertric Diacharge Lampa, 200 
Rule (Dr H O ), [A R Chamben and]. Optical Rototory 
Power, 010 

Rumpf (Mmo P ), Formation of PerchromatM in Solution, 
008 

Hupp (H M R ), The Qenns Pteroati/lu (Orchidaoon), 
340 

Ruahchinaki] (A ), Poaaibihtiea of Obtauung by Syntheaia 
Valuable Aromatio AldehydM from Now ^urcea, 887 
Ruahton (Dr. W. A H ), i^pomted lecturer in Physiology 
m Cambridge University, 004 
Ruaaell (A ), IWyte CryaUJa from the Blanven Mam 
OoUiory, Wath-upon-Deame, 840 , Bntiah Mmeral 
OoUecton and Deiden m the Sovonteonth, Eighteenth 
and Nineteenth Oentunea (oontd ), 846 
Ruaaell (Dr AS), Quaternary Intermetallic Compounds, 
217 

RuaseU (Prof H N ), and D. H. Meniel, Terroatnal 
Abundance of the Fermanent tiasM, 608 
Ruaaell (Sir John), A Potato ResMirah Station Advocated, 
867 , Chemical Faotora in Plant Growth (Review), 
730 1 Prof Sven CkMn, 438 , Organiaing British 
Faindng (Review), 3 

Ruaaell-Welk (Dr BarWa), Cbemistry of the Red uid 
Brown Al^ 601 

Rutherford (Lord), Hdium and other Rare Oases, 828 , 
The Now Bydbvgen, 481 , The Penodic Law and ita 
Interpretation, 086 , [Dr. M L. Ohphant, Dr. F. 
Hart^ and]. Transmutation Effects Observed with 
Heavy Hydrogen, 413 

e (J. W), New Electric Discharge Lamps, 700 
fa (Dr O.), Ooouiienae of Antirschitla Vitam 


Sabine (Dr. P. E.), Arch 


h/uge Adsorption m Root Systems, 660 
Opfaoal Method of Exploring a Fi^ of 
il Velomtiaa, 78 


[Qox. Wardlaw and], Stmotnie of si 
ftod fftlliMliuin 581 

a (Prof. M. N ), Fnndainental Coamologieal Froblems , 
Sdentifle Organisatiaa in India, SM, and D. 8 
Kothari, A Sugnated Explanation of ^-Ray Activity, 
~~ and J. BTMukMjia, Inner Oonvetaion in X>Ri^ 


377 


b of the 


Sami (H ), Thermal Expansion of Silver by X-Rays, 330 . 
[J. Weigle and]. Thermal Expansicm of Oaloite 
Measured with the X-Raya, 847 

Salnt-Maxen (A ), and E Dureuil, Absoiption ^leotnun 
of the Diphenols m Alkaline Bfedimn, 114 

Sakai (Tune), A New Genua and some Species of (3rabs 
from Simoda, 083 

Salet (P.), Measurement of the Velooity of the Li(^t 
coming from the Stars, 660 

Salmon (Prof R S ), and W M Ware, Plum Rust Fungus 
on Apnoot and Peach, 206 

Salt (G ), Expemnental StudiM m Insect Parasitism (1 
and 2). 286 

Salvaton (A ), Mioro-determinatiun of Bromine m Blood 
and Organa, 600 

Saunoohvalov (K ), [N. Held and]. Absorption of Organic 
Substances on Crystal Surfaces (2), 024 

Samuel (Prof R ), [Prof R F Hunter and]. Theory of 
Valmoy Ba^ on Wave Moohanics and Band 


Sanduon (S ), Replacement of a Bud by Roots, 880 
Sandon (Dr H.), Paeudupodial Movements of Forammi- 
fera, 761 

Sandor (G ), A Bonnefoi, and J J Pdres, Preoipitotion of 
the Proteins by Neutral Salts, 30 
Saunior (Mile D ), [M Lemarohsnds and]. Combinations 
of the Metalloids and Basir Oxides, 028 
Santholzer (Dr W ). and Prof F Ulnoh, Radio-Geo- 
logical Survey of Czechoslovakia, 461 
Saraswati (R K ), [H E Stapleton, N (%akravarti and], 
Indian loonogmphy, 384 

Saratovkm (D ), [V Kuznetsov and]. Primary Ciystal- 
liaation of Metals, 024 

Sarsfleld (L G H ), Safety m X-R^ Work, 788 
Satoh (Shun-iohi), Phosphorescent Beryllium Nitnde, 837 
Sattar (Dr. A ), Fungi Associated with Blight Diseases of 
certain Cultivated Leguminous Plants, 088 
Sauer (Dr C ), Pro-Conquest Blexioo, 700 
Sauvageau (Prof C ), elected a foreign member of the 
Luinean Society , work of, 781 
Savage (R H ), Spawning Date of the Common Frog, 810 
SaveUi (R ), Heloochloroplosts, 301 

BaviUe (C M ), Some Rainfall Vanations, Enghuul and 
New England (U 8 A ), 688 

Sthadlor (J ), [£ Dittler and]. Meteorite of Prambaoh- 
kirchen, Upper Austria, 267 

Sohaifw (Prof C ), Einillhrung in die theoretisohe Physik. 
Bond 3, Toil 1 Elektrodynaraik und Optik (Ravuw), 


Schafer (Mih Brenhilda), Umfonmty m Bibliographic 
Partioulais, 380 

Sehapm (M ), [P Ivanmkov, A Frost and], Influenoe of 
Heating on the Catcdytio Activity and other (Jualitiee 
of Zmc Oxide, 887 

Schilder (Dr F A ), CyprMcea from Hawaii, 878 


of the TheiWl Waters of Aix-1m-Bi 
Its Geological Sii 
Sohokalaky (Dr Z. J 


Sohonland (Dr. B F J ), and H OoUens. ProgreMive 
Lif^tning, 180 , 637 , and B. DriatisW, (kmtmuous 
Recording of Coamic Ray Intensitrea, 330 


SohrOdmgot' (Dr. E.), dected an honorary member of the 
Academy of SoienoM of the U 8.8.R., 828 
Scbatte (Dr O ). Our Forefethera, the Oothomo Nationa 
(Review), IW 

Sohwartse, and others. Extent of the Retention of 
Inge st ed Alumimiim, 420 

Sohwara (Dr. E.), Ongm of African Eoum Rata, 673 
Schwob tk.). [B. Looaa, A. Golda* and], Thennal Variation 
of the Hagnatie Double Refraetica and Diapenion of 
Ethyl Pbanylsaaomate, 887 
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NAME INDEX 


Soott (Dr D H ). [deiith]. 167 ; [^ituMy article], S17 
Scott (Prof W. awarded the Walker grand bonorarjr 
prue of the Boston Sooietjr of Natural History, 
work of, 824 

BM6rian (D ), a Method of Produring the Spectrum of 
Atomic Nitrogen (Nl), 267 

Segr ft (Prof B.), (£!. Amaldi and]. Effect of Pressure on 
Hi^ Terms of Alkaline Spectra, 141 
Seidl (F ), Action of Radium Radiation and X-Rays on 
Pieio-quarts, 427 

Sekar (K Cf ), [E Rhodes and]. Discoloration in Preserved 
Latex, 688 

Seligman (Prof CO), Infra-Red Photographs of Racial 
Types, 279, [H. C Beck and], Barium in Ancient 
011^982 

Bollards (A W ), and J I-aigret, Duration of the Immunity 
resulting from Vaccination against Yellow Fever, 786 
Sallirk (N, P ), [C. L Robertson and]. Climatology in 
Rhodesia and East A£nna, 144 
Selous (E ), Evolution of Habit in Birds (ffevteio), 691 
Senderens (J B ], Action of Sulphuric Acid, Cold or at a 
Moderate Temperature, on Aromatic Acids and 
Eaten, 996 

Senter (Dr Q ), re elected deputy vioo-ohancellor of 
London Umveraity, 993 

SAon (M ), |C Mstignon and]. Preparation of Ethylene and 
Its Homolugues by Crackuig^ptane m the Preaenoe 
of Steam, 904 

Serbeeca (P ), [O Bertrand and], Does the Daily Injection 
of Small Quantities of Aluramium favour Cancer! 
770 , Tozioity of Aluniimum according to its Mode 
of Entrance to the System, 606 
Sergent (E ), Etienne Sergent, and A Catanei, “Malaria 
Houses” and the “Instinct to Return to their Feed- 
ing Oround” in the Mosquito, 226 
Sargent (Etienne), [E Sergent, A Catanei and], “Malaria 
Houses” and the “Instinct to Return to their Feed- 
ing Oround” in the Moequito, 226 
Serruys (M ), Reoording Piesometnc Effects resulting fVom 
Knookiny m Internal Combustion Motors, 76 , R6le 
of Peroxides m the Knocking of Petrol Motors, 161 
Severit (Or W ), Die anthropugeograpbische Bedeutiing 
der Erdbeben, 800 

Seward (Prof AC), elected a foreign member of the Royal 
Swedish Acsdmy of Scinnoes, 906 , Plant Life 
through the Agw a Qeulogioal Botoniool 
Retrospect Second edition (Rwiew), 780 , Dr D H. 
Soott, 817 

Sewell (Lieut Col R B, Seymour), The John Murray 
Expedition to the Arabum Sea, 86 j 669 
Sexton (Mrs E W ), and A R Clark, New Developments 
in Oammanu ehevrtuan, Sexton, 27 
Bhond (Prof S J ), Earth-Lore Qwiogy without Jargon 
(Eswsw), 48 

Sh a nks (W J,), IW Mather cmdl Detection of Diamines 
in Leather, U8 

Bh^iiro (H. A.), and H Zworenstem, A Rapid Teat for 
Pregpanoy on Xenoptu Lents, 839 , 762 
Sbapley (Dr Harlow), 694 , awarded the gold medal of 
the Royal Astronomical Society , work of, 93 , 
Linear Diamrtm of 126 large Galaxies, 608 , pre- 
sented with tiw Rumford medal of tbs Ameruan 
A^sooiation, 422 , and J Mohr, Variable Star Survey 
m an External Galaxy, 607 

Sharp (Dr B. B ), Nenrulcmoal Effects of Syphilis i Diag- 
nosis and Treatment (Seeteto), 436 
Shaw (A ), Detarmuiation of FVee Sdiea in Ckiol Measure 
Rooks, 846 

Shaw (F J F,), [W MoRae and]. Plant Disease and 
Manunal Treatment, 420 

Bhaw^ir 'Die Drama of Weather (Heoisw), 88 ; 

Bheohter (A ), [8 Roginsku and], Reoombinatwn of 
O^gen and Hydro^ Atoms on MetoUio SuifMes, 

Shsf^trijlb^^i^ M ), laopoda from the “Dlsooveiy” 

Bhamagbm (Sir Charles), The Brain and its MedianiacD 
(Rede teotme), (Eemew), 397 


Shipley (J F ), Protection of Power-transmission Plant 
from Lightning, 626 

Shire (E 8 ). [DTm. L Oliphant, B M. Crowther and], 
Dismte^tion of the Separated Isatopes of Lithium 
by Protons and by Heai^ Hydrogen, 377 
Shishooow (N. A ), and Mrs L I Tatarmowa, Diffraction 
of Cathode Beam by Simultaneous Reflection from 
Two Different Specimens, 686 
Shkolmk (M ), Physiological ROle of Boron, 660 
Shook (Prof C A ). [Prof E W Brown and]. Planetary 
Theory (Eemew), 740 

Shropshire (Rev D ), Ancestor Worship m Portuguese 
East Africa, 876 

Bhuikm (N I ), [N Zelinskij and], Hydration of the Furan 
Nuoleua by CataMw Cismium, 237 
Sidgwick(Dr N V ),Deei^tion of Heavy Hvdrogen, 266; 
deoted president of the Scienoe Masters' Association, 
71 , Wave Mechanics and Structural Chemistry, 629 
Siegbahn (Prof M ), and T Magnusson, X-Ray Spec^ of 
the L-Senea of Silicon and Silica, 267 
Silberstein (Dr L ), Causality a Law of Nature or a 
Maxrni of the Naturalist T (Ervteto), 236 
de Silva (B L T ), Absorption of Calcium by Termtnalia 
glabra. W and A , 219 

Sunnn (Sir E D ), The Anti-Slum Campaign (Revtste), 477 
Simon (Prof F ), Behaviour of Condensed Helium near 
Absolute Zero, 629 , [R Kaisohew and]. Some Ther- 
nial Properties of Condenoed Helium, 46U , [N 
KUrti and], Production of Very Low Temperatures 
by the Magnetic Method Supracondiiotivily of 
CMmium, 907 

Sitnpeon (Dr O C ), Constitution of the Upper Atmo- 
aphece (Bodoon lecture), 205 , World Cliniate during 
the Quaternary Period, 786 
Simpson (Prof J Y ), [death], 862 
Singh (Prof B K ), Clptiis m the Semes of Chemistry, 701 
Sin^eton (F A ), and Nelly Hooper Woods, The Pelecypod 
Genus AftkAo in the Australian Tertiary, 623 
Sum (Prof J ), La France mdliterrandenne (Rsvtsie), 780 
Sitte (Dr K ), [O Bmk and], p Emission of Positive 
Electrons, 722 

Sivarainakrishnan (Q ), [8 R Roo and], A New Method 
of Determining the Magnetic Susceptibilitiea of Uasea 
and Vapours, 642 

Skobeltzyn (Dr D.), Positive Election Tracks, 23 , and 
E Steponowa, New Source of Positive Eloctrons, 666 , 
Production of Positive Electrons by P-Portioleo, 646 
Skoratoo (Prof. S Y ), and L K 8u, Aniaotrophy of 
Sphenoal Sound Waves, 214 

Skoog [Thimann and]. Action of Growth Substance in 
Plants; 617 

Bkrabol (A ), Unstable Intermediate Products and 
Classical Chimiioal Meohames, 624 
gladden (Miss D E ), Transference of Induced Food Habit 
from Parent to Ofbiwing (1), 266 
Slade (Dr R E ), Industnal Changes and the Need for 
A^ptability, 844 

SladoviD (L ), Attack of Metals by Liquid, Binary, Organic 
Sjvtems, 427 

Slater (I G ), Influence of Gases in on 8 per cent Copper- 
Alumuuum Alloy on Normal and Ihvene Segregation, 
470 

Slater (Prof J C.), and Prof N H Frank, Introduction 
to Theoretical Physios (Rsvtsia), 872 
Sli]dMr (Dr V. M ), Honet Studies at the Lowell Oboer- 
vatory, 10 

Shxyitski (Dr. B ), [Prof. R. Prawochedski and], Influence 
of Thyroid Praporations on the Plumage of Birds, 
960 

Sloone (late T. G.}, Australian Species of the Family 
PaussidM, 340 

Slomon (HA), Alloys of Sitvor and Beryllium, 606 
Slouka (Dr. H ), Leonids Obaervations from on Asrcqplaae, 
108 

Small (J.J, Bupertiaated Water, 618 
Smith (MISS A Lorrain), Resesroh on Lichsos, 368 
Smith (A F. Rawdon), [O. B. Hallpike and]. The Hdm- 
botts Besonanoe Theoiy of Bmiing, 614 
Smith (A. M.), Prsservatica of New Potatoes, 838 



NAME INDEX 


U ), Housing Condittons and Kospinitoty I Breouvassya (M ), Jnseet Tra n s m ission of 8] 


Bmitb (DC), Colour Changes in the boUted Seale 
Indooytes of Squirrel Fish, Holoeenamt oweiutoiua, 
Osbeoic, ISl 

Smith ^Eng.-Qipt. B. C }, Soientiflo Osntenanee m 1934, IS 
Smith (Sir Frank K ), awarded the Faraday medal of the 
Institution of Eleotnoal Engineers, 208 
Smith (Prof. G. Elliot), Prof Davidson Blaok, 521 . 
Evolution of the Mmd, 341, 240 , resignation of the 
presidency of the International Institute of Psychical 
Besearoh, 706 

Smith (Dr Kenneth M ), Recent Advances in the Study 
of Plant Viruses (Bsinsw), 118 


Smith (T.), Changes of Variables m Laplaoo’s and other 
second-order Differential Equations, 622 , Integrals 
of Products of Expenmentally determinod Magm- 
tudes. Condensed Tables for Colour-computation. 
686 , Maximum Optical Paths, 830 , Srhltertn, 
StruD or Streaks f 701 

Simth (Dr W.), [Dr P P Laidlaw, Dr C U Andrewes 
and]. Research on Influenza, 363 
Smith (W Campbell), and G Hayner, A rocent Sedi 
mentary Volcanic 7\iff, 216 

Smith (W W ), [Prof J Kendall, T Tait and]. Calcium 
Isotope with Hass 41 and the Rodioacttve Half- 
penod of Potassium, 613 

Smittenberg (J ), Absorption of Hydrogen by Nickel, 872 
Smolenski (K ), and W Kotlowski, Influence of Sucrose 
on the pH of Alkaline Solutions, 771 
Smytto (Dr W R ), and Dr W C Michels, Advanced 
Elaotrioal Moosurementa (Renew), 364 
Snell (Dr A H.), [Prof J 8 Foster and]. Stark Effect for 
the Bydroj^ laotopes, 888 


toow (Dr CP), appomtm demonstrator in Chemistry 
in Cambridge University, 881 , (F P Bowden and), 
Physioo-chemioal Stuilina of Complex Organic Mole- 
oulro (1), 698 , and E Eastwood, Absorption Spectra 
of Aldehydes, 908 

Snyder (J 0 ), A New Species ofNolmo selentsw, 763 
Sommervillo (Prof D M Y ), [obituary article], 632 , 
Analytical Geometry of Three Dimensions (Renew), 
967 

Bopwith (D G ), [H G Gough, H L Ooz and]. Influence 
of the Int e ror yst alline Boundary on Fatigue Charae- 
tenstMS, 470 

Souhges (R ), Nutrition of the Angioeperm Embryo, 764 
^uiUrt (Abb4), IrWium oondtdum and its Varieties, 764 
Soule (Dr B A ), [Dr R K McAlpine and], Qualitative 
Cfoenuoal Analysis (Renew), 368 
Southern (R ), Food and Growth of Brown Trout in Lough 
Dera and the River Shannon. 806 
Sparrow (Mme Hsltae), [C NieoUe, P Oiroud and]. 
Exceptional Piesenoe of the Mnrm Virus in the Urine 
of Rats Experimentally Infected with this Virus, 471 
Spath (Dr L F ), Jurassic Cqphalopods of Kaohh (Cutoh), 
602 

SpealnMjg^R ). [H F Blum and]. Sunlight and Death 

Spear (Dr F. G ), and others, awarded an award by the 
Bntish Empire Cancer Campaign, 663 
Speooer (Dr. L J ), Surfaoe Harkmgs of the Heobury 
Meteorites, 676 j 

Speos (WA Pnaidential address to the Association of j 
Teohnfosl Institutions, 336 

l%)isr (Dr L.), Yuman Tribes of ths GUa River (Renew), | 


Speatt (Dr. E. RA Cbenustoy and Pfaj 
and Biok^ Btudenta. Saoond edit 
Spnhn (0 )rT& Tnmatoda, 376 
Squier (Haj.-Oen. G. O.), [death], 001 


R^ Canada. 1032-33. 38 . 400 ; 617 
Stahl (Georg Ernst), bicentenary of the death of, 714 
Stamp (Sir Josioh), Idetds of a Student (Bsvmici), 167 
SUpleton (H. E ), N. Chokravarti, and B. K Saraswati. 
Indian loonography, 384 

Stork (Prof J ). Uiteniational Status and Obligations of 
Science, 200 , The Attitude of the Gezmon Govern- 
ment towards Soienoe, 614 

Stauffer (Prof C R.), [Prof W. H Emmons, Prof O. A 
Thiel, Prof 1 S Allison and], Geology (Renew), 276 
Steavenson (Dr W H ), Suns and Worlds Ihtroduotion 
to AMtnmamy (Renew), 313 

Stebbins (J ), and A E. Whitford, Diameter of the 
Androm^a Nebula, 060 

Stoedmon (Mias E C ), A Deeonption of some Trees, 
Shrubs and Lianee of Southern Rhodeaia (Aetnsw), 681 
Steer (VV ), Nicotine Spray for the Apple Sawfly, 463 
Stoeni ( J A ), An Introduction to the Study of Map Pro- 
jections Third edition (Renew), 630 , Soolt Head 
Island. 681 

Stofanaron (V ). A New Arctic Island, 170 
Stoggerda (Dr M ), [Dr. C B. Davenport, Dr W Drager 
and], Anthicpometrio Technique, 763 
Steidl (H ), [L Portheim, F K6ok end], OnentiM Investi- 
gations on tho InfluMice of Ultra-short Waves on 
Flowerx, 848 

Steiner (Dr W ), (H Epstein and], Raman Bpeotre of 
Bonione and Hydrogen Iodide m the Liquid and 
Solid State, 910 

Stokhoven, Jr (J H 8 ). [D Wulkor and]. The Aoantho- 
cenhala, 876 

Stendal (N ). Presonoe of a Glycol m the Wax of the 
Tubercle JiaoiUus, 923 

Stepanian (M ), [A Bach, Z Ermolieva and], Fixation of 
AtmoepWio Nitrogen by means of Enzymes Extract- 
ed fi?om AMOtobaeUr, 690 

Stepanowa (B ). [Dr D Skobeltoyn and], New Source of 
Poeitivo Elec Irons, 688 , Froduotion of Positive 
Electrons by p-Partioka, 646 

Stephen (Dr Kann), Psychoanalysis and Mediome a 
Study of tho Wiidi to Fall 111 (Bweto), 874 
Stephens (A V ), awarded the Busk memorial pnzo of the 
Royal Aeronautical Society, 766 , eleoted a fellow of 
St John’s Collage, Cambridge, 769 
Stephenson (Mua EM). Control of Chromatophores in 
Leander eemtue, 012 

Stem (C ), Tranaloeatione and Autosomal Non-disjunotion 
m Droe^rla msiunoyosto-, 772 , „ , 

Stem (Dr KG), Uroflavin, Maltoflavm and Redox — 
Potentials of Lyochromes, 178 
Stem (Prof. O ), [I. Esteemann and], Mogneiio Moment 
of the Deuton, 911 

Stetter (G.), [Q Ortnor and], Atom-dismtegration ^th 
Radium B + C aa Source of Radiation (I ), 628 , Use 
of Piipo Nitrogen for Ionisation Chambers, 40 
Stevens (L A ). Upper-air Wind Roses and Resultant 
W.n,ls for the limtm Section of the Umted States, 

Steward (Dr F C ), iropomtod Umveizity Reader in 
Botany at Birkbrok CfeUege, 36 
Stewart (A B.), appomted amistant to tho profowor of 
Boctenolo^ of St Andrews University, 284 
Stewart (M.), wnay . a Dasenption of the Islands of 
North Rona and Bata Sgeir, etc. (ffewsw), 809 
Stewart (Dr T. D ). Hair Dfieothm to M» ^Apea. 087 
Steyakal (F. and K ), [F Gnenjd wd], Conduotivtty sod 
Solubility Retationships m thaTwo Ternary Systema 
Na-K-NH, and Na-Li-NH, between -40' and 

Stioldiind’(L*^H.), and D E. Groan, Negative Oxidation. 

Reduction Syitem of B.oolt, 678 „ „ 

Stid (Dr W ), tronstated by A. Fi Rodror, Textile ^ 
tnflcation . a Treatiae on the Appheation of Stao- 

trirnty m Textile Faotonea (ffewsw), 160 ^ 

Stinwon (J. 0.), Eleotnoal Condition of Hot Snrtaeee (6), 



NAME INDEX 


aUnMoa (J. TuMmXuui Religion. 6U 

W.). Arolaeologwl IiiTe et igat km e in Florida, 

Stook (B.), [Frof A TMhiroh und], Die Harse Die 
botanieonen rtnA ohenuechen GrundlagBa uneeeer 
Kenntouae flber die Bildung, die Bntirickluntf und 
die Zueammensetaung der pflanallohen Ezkreite. 
Dntto Aoflage von Frof A Te^iroh ■ DieHanennd 
die RanboMUter Band 1 {Btumt). 478 
StookweU (W. P.), and h BreaMwle, Anaona Caeti, 600 
Stook^ (Frof. A.), [obituary], 718 
van der Stok (Dr J. P.), [dMUi], 718 ; [obituary artiole^ 
828 

Stone ( J. F. 8.), BronM Age Oephalotaphy in Wiltahm, 016 
Stoneley (Dr R ), appointed a lecturer in Mathematioi in 
Oambridge Univenity, 424 

Stopea (Dr. Mane Carmiohael), Roman Catbolu) Matbodi 
of Birth Control (Aevtete), 6 

Stony (Dr H H ), TtanamiMion of Streak Viroa by a 
Leafhopper, 876 

Stenner (Prof 0 ), ehwted an honorary member of the 
Academy of Sciencee of the U 8 8.R , 028 , Short 
Wave Radio Echoea, 600 
Stranger (R ), Short Wave Radio Echoea, 600 
Stratton (Prof F. J. H ), Astronomy and International 
Co-operation, 204 , Comidete Ouide to Aatropbysira 
(Eeviev), 776 1 elected preaident of the Royal 
Astronomical Society, 264 

Street (R O ), resignation of lectureahip m Liverpool 
Umveraity, 921 

Streeter (Dr 6 L ), Good Eggs and Old Age, 324 
Strudwick (Miaa Ethel), appomted a trustee of the London 
Museum, 78 

8u (L. K ), [Prof 8. Y. Skoratao and], Anirotropy of 
Spherical Sound Waves, 214 
Suew (Prof F, E ), Ongin of Toktitea, 006 
Sngden (Prof 8 ), Determination of Dipole Momenta in { 
Solution, 416 

Suk (Prof V.), Moravian Racial Types, 882 
Sully (C, W ), Future of Artifloial Lighting, 334 , Street 
Lighting 243 

Summers (M), The Werewolf (Asoiew), 438 
Suomalainen (P.), [Prof. A I Virtanen and], Changes m 
the Lipolytic Activity of Diflerent Organa during 
Tubercukisia, 682 

Sutton (T C ), Mechanism of Detonation m Lead Amide 
Crystals, 403 , and H L Harden, Purity Required 
for Surface Tension Measurements, 840 
Svedberg and Enkaaon, Action of Papam on Ovalbumin, 
018 

Swarts (F ), Catalytic Hydrogenation of TnSnoraoetio 
Anhydnde . Tn&uoralcobd, 76 
Swietoalawaki (W ), Some Iraprovementa of the Adiabatio 
Caknimeter uiwd for the Measurement of Minute 
Thermal Effects, 771 
Swwgle (Dr W T ), Maiae m Chuia, 420 
Syam (P.), [Prof S K Mitra, B N Ohose and], Effect of 
a Meteonc Shower on the Ionosphere, 638 
Sykes (C ), and H. Evans, Phymoal Properties of Iron- 
Aluminium Alloys, 300 

Sykes (Brig.-aeaL Sir Percy), A History of Exploration , 
ftom the Earliest Timea to the Present Day (Eevisw), 
00^ , awarded the gold medal of the Ro^ Empire 
8oeiety.646 

Symmgton (Miaa Nina), bequest to the Anatomical 
Society of Great Rntain and Irelaad. 173 
Saabo (Dr A. L.), [Dr. J Horiuti and], Reaotioa of Heavy 
Water with Metalhc SodWi, 827 


Tendon (S. P ), [Prof N R. Dhar, K. N. Biswas. A. K. 
Bhateachaiya and], Photo-Oxidatian of Nitrite to 
Nitrate., 218 

Ttniiig(Dr A. V ). A Supposed Submarine Ridge Along the 
South-East Coast of Qteenland, 826 
Tanner (Prof V ), eleoted a ooireaponding member of the 
Academy of Smenoes of the U S.S.R.. 628 
Taranec (A.), Some iww Freahwater FSshes from the 
Russian Far East. 227 

Tanr (Dr H. L A.), appomted Inveatigator on Foul 
Brood Diseaaea of Beee, 286 

Tarrant [Gray and]. Secondary y-Rays of Nuclear Origin, 

Tatannowa (Mra. LI), [N. A Shishaoow endL Diffraction 
of Cathixle Beam by Simultaneoua Red^ion from 
Two diflennt Specimens, 080 

Tanak (Dr M ), [A A Adler, P. de Fremery and], Pro- 
geatm m Placental Extract, 208 
Taussky (Dr 0-), eleoted a Beaeaioh fellow of Girton 
Colle^ Oambndge, 921 

Tawde (N R ), Intmnty-Distnbution m Molecular 
Spsotra N» Second Positive System. 642 
Taylor (Dr. E MoEetisie), and oth^ Water-loggmg the 
Punjab, 220 

Taylor (Dr F. 8 ), A Short Oigamo Chemutiy (Esmsw), 
809 

Taylor (O ), An Account of the Genus Afeoonopsts. With 
Notes on the CHiltivation of tho Introduced Species 
by E. H M Cox {Renew), 777 
Taylor (Prof G I ), Mechanism of Plastic Deformation 
of Crystals , Strength of Rook Salt, 082 
Tajdor (H Dennis), awarded the Duddell medal of the 
Physical Society , work of, 442 , Image-distortion 
and other effects due to the aiase-thickneas m lens 
systems, 87 

Taylor (Dr H. M ), ^ipomtsd a lecturer m MatbemaUoa 
m Cambridge University, 424 , and E H 8. Burbop, 
Inner Conversion m X Ray Spectra, 681 
Taylor (J E.), [Prof R. Wbiddington and], Excitation 
of the Neon Atom by Eleotron Impact, 807 
Taylor (Mary), Tbs Appleton-Hsrtree Formula and Dis- 
persion Curvea, etc. (2), 622 

Taylor (R,), Transformationa m the Copper-Pcdladium 
Alloys, 600 , Dr D. V. N Har^, and Dr D. D. 
Pratt, Chemical Syntheses under nessure, 917 
Tchailaohian (M K ), Effect of Length of the Day upon the 
Chlorophyll Apparatus of Plants, 099; Formation 
and Deompoeition of Chlorophyll m the Leaves of 
Wmter and Bpniig Cereals, 687 
Tohakinan (A ), [A. Goaiet, J Magrou and]. Action of 
Vanons Elenienta on the Bacterial Tnmouis of 
Pelargon%uni, 770 

Tchemiayev (I ), and A Rubinstem, Reaction of Fyndine 
with eleven and Oersrd’e Salts, 924 
Te-Lon (Tohang), a New Mode of Ignition m the Internal 
Oombustioa Motor, 607 , Eleotno Ignition Sparks m 
Internal Combustion Motors, 220 
Temple (Prof G ), Quantum Theory of the Neutron, 420 
Thaokeray (A. D ), Hultiplet Intensities m Stars, 729 
Thellier (B ), Permanent Magnetism of Fired Earths, 
114 

Thibaud (J ), and F. DupiOlaTour, Diffusion and Abeorp- 
turn of Positive Eleotroiia Traveramg Matter, 022 
Thiel (Prof. G A.), [Prof. W. H Emmons, Prof. C. R. 
Stauffer, Prof. I. 8. Allison and], Geology {Reexew), 
276 

and Skoog, Action of Growth Subetanoe m FUnts, 


Tabet (M.), [G. B. Levi and], X-Ray Examination of 
XSleotralvtio Silvtf TWwifMita OM 
Tait (T.). [P^ J Kai^dX^ W. Smith and]. Calcium 
UoUspe with Mara 41 and the Radioactive Half- 
Period of Potaesimn, 018 

Talbot (Henry Fox), Oentenaiyof nmtograj^ Disooveiy, 



Ihomas (D. E.), [W. 3. Hams and], Geolwioal Structure 
of the Lower Ordoviaiaa Rooks of Eaitem Talbot, 
Victoria, 188 

Thomas (Dr Hamehaw), Mesosow Ftendoepenne from 
South Afifea, 09 

Thomas (Ivor), m the New Era {Renew), 808 

Thomas (J. B.). [G P. Baxter and). Atomic Wei{ht of 
Gnsiiim, 968 

Ihomaa (P. E ), [R. Foaee^ P. de GfSrtw and], AUantoin 
Pneersamg Rotatory Power, 686; Inrorotatory 
AUantoin, 888 


try. 981 
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xxxi 


* Btoadud Tnbfe of Ix>ganthnia to Twenty Deounal 
Flaoee. Pert 6 . Numbers 60,000 to 70,000 IBemtw), 
S60 

Thompson (B. H ), White Pelicans of Western Arnenoe. 
644 

Thompson (Prof. D'Aroy W.), Fifty Yean Ago, in the 
Royal Society of Edinburgbi 034 
Thompson (E ), elected i»esident of the Society of Chemical 
Industi^, 403 

Thompson (Dr H ), Scottish Tumcotes, ISO 
Iliompson (H. W ), [U J. Bowen and]. Photochemistry 
and Abwiption Speotnun of Acetone, 671 
Thompson (Prof. J McLean), and others, Publicationa of 
the Hartley Botanical Laboratones, Nos 1, 2, 4, 6 
7 (Review), 704 


Tbonuon (Prof G H ), ' . 

vsrsus the Somplms Theory of Mental Ability, 013 
Thomson (I. N.), Buds from the Hide (Review), 601 

Thomson (Sir J J ), Heavy H ' ““ 

Thorndike (Prof E. L ), elocto 
Assoeiation, 433 
Thornton (E.), HoUey-Mott Continuous Counter-Currant 
Washery and Petroleum Products, 60 
Thorogood (A. L.), [O Barr and]. Determination of Small 
Quantities of Sluondea m Water, 668 
Thorogood (B K ), Proceedings of the Amnnoan Society 
for Psychical Heaeoroh. Vol 22 The Margery 
Mediumship — The “Walter" Hands a Study of 
their Dormatoglyphios (Review), 660 
Thorold, Direct Reding Cm vernal Drawing Compass, 172 
Thorpe (Prof, J. F ), Institute of Chemistry, 366 , and Dr 
H. P. ' Linstead, The Synthetic Dycstulla and the 
Intormediato Products from which they are derived, 
bemg the seventh edition of “Cain and Thorpe” 
(Renew), 104 

un ^urn (late Sir Edward), proposed lectureship 
memoriM to, 410 

Tillyard (Or B J ), The Panorpoid Complex in the 
British RhoeUc ^ Lios, 261 
mmis (G M ), ~ 

Timomn (M ), [( 

found in Buiier, os 
Tmoker(Dr M A. H.), Sodium Chlorate os a Garden Weed- 
Killer, 617 

Tindale (N B ), Ghost Moths of Austielia, 466 
Tisolius (Dr. A ), Diffusion of Water in a Zeolite Crystal, 
212 

Titley (A ), [H W Dickinson and], Richard Trevithick 
the Biiameer and the Man (Review), 432 
Tixard (H T ), appomted a Devekroment '' 

366 , Science and the Industrial Dep 
Tolansky (Dr B ), Nuclear Momente of the Antimony 
Isotopes, 631 

Tomkeieff (8 I ), Minerals of day and Bauxite, 421 
Topley (B.j, and H Eyring, Electrolytic Oonoentration of 
thffi Hmw Hvdfoffen iBOtoiMs 292 
Toshmwal (G. BhaadB. D Ftat, Ionospheric Height 
Measurement in the Umted Provmoes of Agra and 
Ou^ (/odM), 047 

Trapp (G ), A Foliar Endodennis and the FunoUon of the 
Kidodetmis, 838 

Trdiin (R.), Oomptementary Researches on the Absorption 
Spectra of Sodium Chkinde in the Ultra-Violet, 023 
TnUot (J. J ), Eleotnmio Difiraotlon by OeUulose Fihno, 
736 , OrsHuaation et Pnnoipes de L’EnaMgnement 
en U SE.R , 700 i Study of the Fatty bters of 
OeUuloae by Means of the X-Rays, 187 
Truiea (F ), Soienee and Democroey : Adjustmg the Laws 
of Advanoing Menhonisation to the Objective- ' 
Civdiaad Ptdi^ (Rmnew), 477 
Tromba (F.), Mopietto Fnmsrtiea of Metallia Cerium, 
Laathomim and Neodymium at Vi * 

059 

Tronotod (Dr. L ), Produetion of Large Qii^tsties of 
Heavy Water, 873 
Trowbndga (Ptaf. A.), rdeoth], 603 


Trowell (O. A ), appomted demonstrator m physiology m 
Oambridge Umversity, 504 

Trueman (Pm. A. E ), awarded the gold medal of the 
South Woles Institute of Enraieers, 136 
Trufiant (G.), and B Postac, Influmce on Plants of the 
Application of EUeotnoal Currents by Contacts, 883 
Tsehenoak (E.), Cultivation of a Native Oil-fhiit not 
sufficiently valued, 848 

Tachirch (Prof. A ), und E Stock, DieHane die botsni- 
seben und chemiachen Grnndlagen unaerer Kenntnisse 
Ober die Bildiing, die Entwioklung und die Zusam- 
mensetsung der pSonalii hen Exkrete. Dntte auflage 
von Prof A Ttohiroh Die Horse und die Hars- 
behhlter Band 1 (Renew), 478 
Tu (Chang-Wang), China Rainfall and World Weatha, 
606, 764 

Tubangui (M. A ), and A M Paeeo, Life-hietory of 
EAwioetoma (Buparyphxum) ilooanum, 700 
Turnbull (Prof H W.), Prof D. M Y SommerviUe, 622 
Turner (Dr. A. L.), History of the University of Edm- 
burgh, 1833-1033 (Femetr), 805 
Turner (Dr D. M )^Tho Book of Sciontiflc Discovery 
How Science has Aided Human Welfare (Jteeteio), 
810 

Turner (F W ), Elementary Science in Secondary Schools, 

Tutm (Dr J.), The Atom (Fsoteie), 852 
Tyrrell (Dr O W.), awarded the NeiU prise of the Royal 
SooMty of Edinburg^, 856 


Ueno (8 ), and H Ikuta, Saturated Fatty Acids of Chrysalis 
011,647 

Ulnob (Prof F ), [Dr. W Santholzer and]. Radio-Gco- 
logical Survey of Csechoelovakia, 461 
Underwood (A J V ), Plate Efficiency in Fraotumatuig 
Columns, 720 

*Unwin (Dr J D ), Sexual Regulations and Human 
Behaviour (Renew), 668 

Urey (Prof H C ), awarded the WiUord Gibbs medal ; 
work of, 284 , Heavy Hydnwm and Heavy Water, 
107 , F G Bnckwedde, and O M Murphy, Designa- 
tion of Heavy Hydrogm, 173 
Unon (£ ), A Functional Exchange between Organo- 
Msgneeium Compounds and HahM " 

807 


Urwiok (Major L ), Management of To-morrow (Renew), 
828 

U^yskin [death], 204 

Uvarov (B. P ), The Locust Outbreak in Africa and 
Western Aua, 1026-81, and the same for 1032, 732 


Motions of the Sun, Moon and Planets, 88 

• - - -->101. W Pauli und 

’. ZweiteAuflsgs : 


ausgegeben w 

Valle (^ G ), FuU Period Effect in 
Ezpenmesit, 768 
Van Heiwerden (Dr Mana A.), [obituary article], 677 
Von Btroelea (Prof V ), appomted president of the Fs 
- ] Albert, 720; Dinosaur Skeletons 1 ~ 


Vantohok (B ), Formation of Organs of Seguol Repro- 
duction In a Species of the 'Genus BaproUffma in 
Cultures wt nlrs, 028 
Vasenko [death], 204 

Vaudet (O.), Tune of Discharge of a Battery of Con- 
deneirs m a Metallic Wire, 807 
Vanfrey jR ), Hie Ospsum Industro, 107 
Vaughan (Dr. T. W ), Amenoan Speeiea of Focaminifera 
of the genus aepe d oeye Un a, 876; Biegeogr^ihio 
of the Oiiutoid Forammifera, 151 



NAME INDEX 


Riuifgy, 699 

van Vam (l>r AO), Activity of OystaUme Preparationi I 
of Vitamin Bj, 1S7 

Vebr (O.), and U N. Romanov, Some Alloya Rwiatant in I 
Pho^ono Aoid, 687 

Veoadaky (Wj, B. Bnmovaky, and 0 Kunatava, Y-Meao. 
thonum m Lamita, 161 


Warbuig (Fwf. 0.), akotad a foraif^ mambar of tba 
Royal Sooiaty ; wotk of, 714 
Ward (A J ), awarded a Smlth'a pnae of Cambridge 


Venable (Prof. F P.l. [death], 
Venn (Or. J A.), ^ Foundi 


Foiin^tiona of Agricultural E 


Varney (Prof £. B ), ^ipointed Shield reader in Pharma- 
oolon in Cambnd^ Umvenity, 434 

Vernon (Dr P. E ), appomted Pinaant-Darwin etudent m 
Cambridge Univereity, 266 

Vdronnet (A ), Complete Evolution of a Hetarogeneoui 
Maea in Rotation, 76 

VeaaelovBkaya, Cluaaifloation of Papaver comn^anitn, L., 
692 

Viala (P ), and P Manau, Biology*of Pumthu medulla, 
968 , RMid Miorodetermination of Pboaphoma m 
Organic IWucta, 643 

Vinaaaa da Regny (P ), Age of the White Chalk of Mount 
Caaale, near Palermo, 116 

Vincent (Prof T Swale), [death], 17, [obituary artiola], 
188 

Vinea (Prof S H ), work of, at Oxford, 662 , [death], 668 ; 
[obituary artKdab 876 

Vinogradov, Atomio Oompoaition of Plante m Relation to 
Atomio Number, 680 

Viola (T ), Baire'a Funotioua of the Fust and Second 
Claaam, 391 

Virtanen (Prof A L), and 8 v. Hausen, Eileot of Yeast 
Extraot on the Growth of Plante, 383, and P 
Buomalainen, Changes in the Lipolytic A^vity of 
Different Organa Durum Tuberouiosis, 632 

Vogtherr (Dr K ), Das Problem d<w Oleiohxeitigkeit*' 
(RevMic), 631 I 

da Vnea (Or O ), preaantad with the Colwyn gold medal 
of the Institution of the Rubber Industry , work of, 


and Agnoultural Utilisation of Habitatiw Wastes 
by the Indore Prooesa , with notea on the Sanitary 
Aspoot by Lt -Col J R, J TyrroU and Lt -Col M 
A Niohohain, 966 

Wadduigton (C H ), [Dr J Needham, Dorothy M, 
Amphibian Organiser, 186 

Wald (G.), IS. Heobt an^ Influence of Intensity on the 
Visual EWetions of DneopMa, 304 

Walden (P ), Goethe ala Chemiker und Teohniker (Jtavieic), 


Walker (Sir Gilbert), awarded tba flimms gold medal of 
the Royal Aeronautioal Sooiety, 768 , Meteoiolo» 
and Ohding, 870 

Walker (W. C ), The Beginning of the Soientiflo Career of 
Joeeph Pneetley, 640 

Wall (Dr T F ), Abootmal Peimeabihty Froduopd in a 
Steel Wire by lo a din g, 949 1 Maasuxeine^t. of the 
Frequenoy of Longitaidmal Vibration of Non-Mi^- 
netie Rods, 189 1 Travel of a Pulse of Straw m a 
Steel Wue, 418 

Wallee (Dr E.), [Dr. A. Lan^eth md], A Souroe of Error 
in Pbotonietry, 210 

Walmelw (T.), Deeign of Beam Airaye, 297 

Walsh (Dr J. W T^PnAwy Standard of Light, 297 

Walton (Dr. S. T. B ), [Dr J. D Oookoioft, C. W. Gilbert 
and], Prodnetioa of Ihduaed Radmaetivity by 
Velooity Protons, 828 

Wang (Dr. P. EL), [Dr. B R. M i mn o and], Effeots of Sun 
on Radio TiarwniiwioD, 144 


Warden (R ), [J. H. Fidd and]. Air Cumnts around the 
Rook of Gibraltar. 601 

Wardlaw [Cox, Sacnger and], Struoture of some Platinum 
and Palladium Compounds, 681 
Ware (W M.), [Prof E. 8 Salmon and], Plum Ruat 
E^Ingus on Apncot and Peach, 296 
Warming (Prof £ ), und Prof P Qraehner, Lehrbuoh der 
6koIogiaohea Pflanaengeomphie Vierte Auflage. 
Lief 6 (Sohluadieferung) {Swxew), 47 
Warren (Prof H. C ), [death], 320 

Washburn (Dr E W ), [death], 487 , [obituary article], 
712 , awarded the HiUebrand pnse of the Chmuoal 
Society of Washington, 628 

Washington (Dr H 8 ), [death], 107, [obituary article], 
667 

Waterhouse (G. A ), Australian Hespenida (4), 736 
Waterston (D ), New Light upon Bishop James Kranedy 
(1400 !- 1466), 303 

Watson (O), Ptyohology under Hitler, 06 
Watson (Ihnf ON), Smipe ftnm some Mathematical 
Note-Books, 71 

Watson (H B ), [Dr W 8. Nathan and]. Side Cham 
Roaotums of BWisene Denvativw, 379 
Watson (W ), and Sons, Ltd , Catalogue of MioroaoQpes. 
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Watt (James), letter of, 322 

Watte (S 8.), and B J Lloyd-Evans. Measunment of 
Flame-temperatures m a Petrol Engine by the 
Spectral Ltne-reversal Method. 806 
Wavre (R ), Theory of Harmonic Fnnatioas, 339 
Wayne (Dr E. J J, appomted profeseor of phannaeokwv 
in Sheffield Univereity, 469 

Weaver (J E ), and T J Fitspatnck, Vegetation of 
Prainee, 988 

Wedmore (E B ). The Helmholta Reaonanoe Theory of 
Hearing, 988 

Weeks (Major R M ), Manufsotuie of Sheet and Plate 
01aae7M7 

Wehl (Prof ), Universe and Atom, 020 
Weigall (A. E P ), [obituary article], 66 
Wei^ (J.), Now Recording Miorophotometer, 884, 
Premsioa Method for Measurmg Rhombohediml 
Lattices, 339 , and H. Baini, Thermal Ehcpansion of 
Calcite Measuied with the X-Rays, 847 
Weishaar (Wayne), and Wsyns W. Pamah, Men without 
Money the Challenge of Barter, )mii Scrip (Rcetsic), 

Weismann, August, 1834-1914, 64 
Weiss (Dr J.), Baaction Meohsnism of Oxidation-Reduc- 
tion Pm o e ese a , 649 

Weismann (C ), [V Etenn, Y. Hiishberg and]. Action of 
tile Ultra-Violet Rays on Glyoocol, 388 
Welch (M. B ), Equibbnum Moisture Content of flnasnnod 

WelcMProf. W. H.), [death], 677 1 [obstua^ srtiolo], 

Welloome (Sir Henry), oonfennent upop. of LaCroix de 
ClMvaher de la Ugion d’Bonneuri. awarded the 
Remington, medal of the Ameeioan FharmaoeutiDal 
I Association , work of, 628 
WeUs (N. A.), and C. E. ZoBeR Acluamptmaa ahthyo. 
dsnMf, n. sp., 960 

Werner (Dr. Aboe), Mytha and Legenda of the Bantu 
(Hswsie), 44 

Wenier (Dr. F.), Results of a Zoologioal Btu^ and OoUeo- 
tmg Expedition to the Islands of the iSbean Sea. 89 : 
Reptilia 828 

Wertenstein (Prof L.). An Aztifioial Bsdimlamwit from 
Nitrogai, 684 . 

Weetemiaiui (ftof. D.), The Afrlean To-day (ilansw). 
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WMKdy (F.), and K. Dinjafki, Action of Light on Sub- 
■tanoM of the Furoooumarm type, QSO 
Weat (E. O.), [D Hanaon and], Oonetitution of CSopper- 
Iron-Silioon AHoya, 806 

Weat (O D ), Mechanical Wave Model illuatrating Aoouatic 
and Electncal Phenomena, 88 
Weetcott (O F ), Hiatonaal Notea on Pumping Machinery 
Deacnptive Catalogae, 207 

Weatem (R W.), How Soientiflo Reaearoh may beat help 
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Wheelm- (Prof. R V ), [M. J. Buigeaa and]. Carbon Dioxide 
to Prevail Ignition of Firedamp by Sparka, 100, 


Speed or ‘Uniform Movement' of Flame in Mixtuiea 
or Carbon Monoxide and Oxygon, 267 

Whiddington (Prof R ), New Tranaition Produced by 
Electron Impact in HeUum, 042 , and F C. Poullnoy, 
Pbotogiaphio Intenaity Meaeuiemont of Moving 
Eleotron Beame, 642, Small Aiu^ Scattering^ 
Electrona m Hdium, 686 : E G Woodroofe, and J. 
E Taylor, Excitation of the Neon Atom by Electron 
Impact, 807 

Whiflon (W G ), [death], 677 

Whipplo (O A ), A High-Vaouum Leak Device, 426 

Whipple (R S ), Static Charge on a Oalvo-MilUvoltmeter. 

White (Dr O ), awarded the Charloa Doolittle Walcott 
medal and honorarium of the U 8 Academy of 
Scienoea, 788 

White (R I ), [J. A Muy-Thomaa and]. The Pectoral Fin 
of Oo4laeantAut Unglejfetuu, 499 

White (Cant J ), [death], 203 

Whitefoord (Caleb), Two Hundredth Anmveraary of the 
Birth of, 623 

Whitehead (G ), A Modem Outline of Evolution (Navtaw), 


Andromeda Nebula, 060 

Whytlaw-Oray (Prof ), and Coppock, The Conatant 
Preaauro Air Thermomoter, 681 

Wiedemann (Gertrud), [O Brunner and], Componente of 
Hombeum Baric, 39 

Wienma [de Haaa, Kramera and]. Low Temposturea by 
Adiabatic Deniagnetiaation, 180 

Wigrieaw o rth (Dr V B ), Cuticle of Rhodnwn, 261 , 
Faotore Controlling Moulting and ‘Metamorphoau’ in 
an Inaeot. 726 

Wufttman Mountaui, Ltd , Graph Papera, 608 

Wilberforce (L R ), Magnetiaed EUipaoida and Sheila m 
a Permecdile Medium, 642 

Wilcox (H A ), (Mra G 8. Treleavon), The Woodlanda and 
Maiahlanda of England (Bemaw). 867 


Williama (Cleeton and], Abaorption of 1 cm Wavee, 729 
Williama (Dr E J ), Ejoattering of Hard Gamma Raya by 
Lead, and the Annihilation of Poaitive Electrona, 416 
WiUwma (Sir Hoarell), promiaed gift to Abeiyatwytb 
Umveraity College, 806 

Williama (H ), Geology of the Society lalanda, 220 
WiUiamaon (A T ), [C N. Hinahelwood, J H Wolfendeo, 
and]. The Reaction between Oxygen and the Heavier 
laotope of Hydrogen, 830 

WiUiamaon (J W ), A. Bntiah Railway behind the 
Boenea a Study m the Science of Induatry (Beviaw), 


WiUia (F M.), [L Looee, Dr. W. H. PearaaU and], Carbon 
A^mihUioa byOMloreUa m Wmdennere, 643 
WiUm (Dr. R. A.), ^ Spread of Tumoura m the Human 
Body (Banaw), 743 

WiUoni^y (E. V ), Bteaaurement of the Inductance of 
Iron-cored Ohoto 0niT3nng Direct Cment, 426 
Wilaon (a L ), [Dr B D. Hughea, Prof C. K ‘logoU and]. 
Chemical Mparation of uu laotopea of Hydrogen, SOI 


Wilaon (F J ). [Prof T Alty and]. Height of the Aurora 
m Canada, 087 

Wilaon (Or H E C ), appomted profeaaor of Bioohemiatry 
and Nutrition at the All-India Inatitute of Hygiene 
and Pubhe Health, Calcutta. 266 
Wilaon (J C ), Trichromatic Reproduction in Televiaion, 
840 

Wimpenny (R S ), Vanationa in North Sea Plankton, BOO 
Winchall (Prof AN), Rlcmenta of Optical Mineralo^ 
an Introduction to Miiroacopic Petrotcimphy Thw 
edition Part 2 (Bavtaw), 123 
Windelbandt (A ), Uniformity m BibUogrmphinal Par 
tioulam. 791 

Windle (E G ), Modem Coffee Planting (Batneui), 696 
Wmdred (G ), History of Mathematioal Time, 388 ; 
Reecarch and Induatry, 280 

Wieler (Prof CO), [Prof H W Kmg and], Hydraulics 
Third edition (Bavtsio), 169 

Withers (R B ), and R A Keble, Pabauxoio Star-fishea of 
Victoria, 023 

Wodxicki (M K ), Prohutorio Goats of Poland, 384 
WOhrl (R ), [O Brunner and]. Chemistry of Bark Sub- 
Btancea (2), 427 ; p-Methoxy- and 3 4-diinethoxy- 
phenylurethanoa, 39 

Wolf (K ), Bending Vibrations of an Elastic Strip, 969 
Wolfonden (J H ), [R P Bell and] Electrolytic Concen- 
tration of Diplogen, 26 , [C N Hmshelwood, A. T. 
Williamson and]. The Ration between Oxygen and 
the Heavier Isotope of Hydrogen, 836 
Wolff (Prof L. K ), and G Has, Efleot of Mitogenetic 
Rays on Kgga of DrotopMa melanoga^r, 499 
Wolaky (A ), Evolutionary and Mutative Deaeration of 

S Uammands, 876, and Prof J S Huxley, Hu- 
>f Eye Mutanta in Oammarus, 799 . Stniotnre 
velopment of Normal and Mutant Eyes in 
Oammaruit ehevreuxt, 186 

Wood (Dr A B ), F D Smith, and J A HoGeathy, 
awarded a Thomas Gray pnac of the Royal Society 
of Arte, 326 

Wood (H O }, Long Beach F-arthquakn of Match 10, 
1933, 108 

Wood (Prof R W ), Raman Spectrum of Heavy Water, 

Woodman (Miss Dorothy), Co-oidination of State Scientific 
Services, 610 

I Woodioofo (E G.), [Prof R Whiddington. J E Taylor 
and]. Excitation of the Neon Atom by Eleotron 
Imp^, 807 

Woods (Nelly Hooper), [F A Smgleton and]. The Pela- 
cypod Genus Mdtha in the Austrahan Tertiary, 623 
Woodward (Sir A Smith), elected president of the Pala- 
ontogiuhioal Society, 681 

Woolf (Dr. B ), awarded a Moseley Reaearoh Studentship 
of the Royal Society, 946 

Woolley (Dr CL), Exoavationa at Ur, 443 , close of 
Excavations at Ur, 606 , elected a member of the 
AthenKum Club, 172 , The year’s Work at Ur. 763 
Woolnougfa (Dr W G ), Aerial Survey Operations m 
Australia during 1032, 36 

Wootton (H A ), and C. W R Hooker, A Text Book of 
Chemistry (Bsvieic), 667 

Woirmll (R L ), The Outlook of Science Modem Matan- 
alism (Bsvtsw), 48 
I Worthington (E ), [death], 167 

! Wray (E Marjone), Structural Oiangea in a Woody 
Twig after Summer Pruning, 807 
Wnght (C 8 ), appomted director of Scientific Reeearoh, 
Admiralty, 208 

Wri^t (E. £ ), Velooity Modulation m Television, 846 
Wnght (Dr. OP), appomted Sir William Dunn profeaeor 
of pathology at Guy's Hospital Medical Sc^l, 224 
Wn^t (H R ), [Prof 1 M Heilbron, R F Phipers and]. 


A^ptation Phenomena, 734 ; and F. H O Pitt, 
Hnehdiaonmination m Normal Colour-Vision, 642 
Wright (W. P.), The Wnght EnoyolopsKlia of Oatdeniiig 
(BstMis), 311 

Wnjpt [Har^ and]. The Qninhydrone Etootmde, 262 
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Wolf (T ), Die Feden-Elektrometer (J t eeiwe). 8M 
WnUur (D ), end J H 8 Stekboven, Jr., the Aoeatho- 
oepheU, 875 

Wtlet (Dr. O.), Sohiohtung nnd ZirkuUtion dee At- 
lantieohen Oseena Liof 1 Du BodenwuMr und 
die Oliederung der Atlantieoben Tiebee, 484 
Wyman, Dideotno Conetanta of Polar Solationa, 765 
Wjmn-WiUiaiiu (C K ), Relay Memory for a Thyratron 
Counter, 586 


Yajuna (8 ), Formation of Vortex Rinin flnm a Liquid 
Drop, 414 

Yokoya (Yu), Japaneae Deoapoda, 727 

Yoahida ( Y ), r J 6bata,S Moritaaad],EleetiioalMea8ure- 
ment of Small Vibrationa, 736 

Yoabimuia (8 ), Lminologinal Reaonnauaanoe of Lake 
BuayA, Hukui, Japan, 614 

Young (A P ), Leadenhip m Induatry (Mather lecture), 
977 

Young (F O ), and M Mitolo, A Reducing Sufaatance m 
Bram Tieiue, 572 

Young (Prof. W. J ), Funotiou of Fhoaphatea in Fermen- 
tationB of Sugar (Liveraidge Reaearoh lecture), 60 

Yu (Lou Jou), [P. Lejay and], Intenaity of Gravity m the 
North-Eut of Chino, 807 

Yudkm (J ), appomted Bonn W. Levy reaearoh etudent m 
Bioohcmiatry m Cambridge Umveiaity, 466 , (A. 
Faikaa, L Farku and], Deoompoaition of Sodium 
Formate Bacterium Ooli in the preaoioe of Heavy 


Zagami (V ), Food Value of Seeda of Ctear oneitiuuN L., 
848 : Food Value of the Seeda of Vteta Faba, L , 
666 


laguo reoipienta of the Eugenio Rignaso prue, 411 
Zeeman, and de Gier, laotopu of HydrMm 581 
Zeiat (Carl), A New Objective for X-Ray Cinematography, 

Zehnakij (N), 4nd N I Shuikin, Hydration of the Furen 
Nuoleua by Catalytic Oamium, 227 
Zellner (J ), Ohemiatiy of I^iohena (8), 268 i and J Biako, 
Comparative Plant Chemiitry (25), 268 
Zemlche (Prof ). A Mew Teat for 1Urge Murora, 60S 
n der Ziel (A ), Prediaaociation m the Fimt Foaitive 
Group of Nitrogen, 416 

Maer(Prof H.), I^e of my Buameea orThougbtaof a 
BioIogiBt on Education, 149 , and M R Caataneda, 
Active and Paaaive Immuni^ion in Typhua Fever, 


Zo Bell (C E ), [N. A Wella and], Aehromobaeter usMtyo- 
dermta, n ap , 060 

Zondek (Prof B ), Maaa Excretion of (Eatrogenio Hormone 
m the Unno of the Stallion, 206 , 404 
Zoond (A ), and J. Eyre, Reptilian Colour Reaponae (1), 


Zacheile, Jr (F. P ), Abaorption Spectra of Chlorophylla a 
and b at Room and Lii^uid Nitrogen Temperaturea, 560 
Zuokerman (Dr 8 ), Functional Afflmtiea of Man, Monkejra 
and ApM (Jlevtnp), 272 

Zummo (C ). [F P Maaaa and]. Liver Dehydrogmaae of 
the Hi^er Fatty Ai.ida (2), 696 
Zwarerutem (H.). [Dr H A Shapiro and], A Rapid Peat 
for Pregnancy on Xenopu* Laemt, 336 , 70S , Endo. 
erme Factora in the Cauaation of tto Creatmuria of 


Pregnancy, 27 

Zwikker [Kruyauyk and]. Acuity of Vuion, 800 
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a broniea. Modulus of Elsstioity of the, in the annealed 
oondition, L Qmllet, Jr., 76 

Aberdeen . Fubho Libnuy, Forthcoming Jubilee Cele- 
bration of the, 668 Univenity, Prof J R Matthowa 
^ipointed regiui profteeor of totony, 386 
Aberyetwyth Univenity OoUese Gifts from Sir Howell 
Winiams and Lady 01a£ione of Bawardeo, 806 , 
resignation of Principal Sir Henry Stuart Jones , 
Ptm. O. Owen appomted acting-prmoipal, 640 
Aoademie Assistanoe Council, 044 , Annual Report, 
May 1, 1934, 701 

AoadOnue Franfaise, election of Maunco, Due de Broglie 
to the, 880 

Aeaitthtnula harpa. Say, in Central Siberia, The Dieoovaiy 
of, A Modey, 086 

Acanthooephala, O. Wulfcer and J. H. S Stekhoven, Jr., 
876 

Aoantkut, Aanal and Soil Roots in, and Propagation from 
Its Leaf, A MoMartm, 143 
Acaaee of Ancient Mexico, R L Beals, 143 
Accident Pronenasa, Tests for, 627 

Acetone, Pbotoohnmiatiy and Absorption Spoutrum of, 
E. J. Bowen and H W. Thompeon, 671 , Dr R. O 
W. Nomsh, 837 

Aoetopropyl Alcohol, A Maw Synthesis of, I Knunjanx, G. 

Chelinxev and E. Osetrova, 006 
Acetylene, Banda of ‘Heavy*, in the Near Infira-Red, Dr. 

G. Herzbeig, F. Patat and Dr J W T Spinks, 061 
Aohema, The Seventh 324 ; 843 
AehromobeKiUr tcAlAyodemM, n sp , M A Wells and C 
E. Zo Beil. 060 

Acid Catalysis in Mon-Aqueous Solvents, B P Bell, 333 
Aooustio . Absorption, & D Fogmani, 108 , and Elec- 
trical Phenomena, MechanicSf Wave Model lUus- 
tratmg, O. D West, 38 

Acoustics Architectural, Dr. P. E Sabine, 877 , Prac- 
tical, for the Constructor, C W Glover (Eewetii), 106 
Actinium family. Value of the Ratio of Bifurcation of the, 
with Reqieot to the Uramum-radium family, M 
Francis aM Tcbeng Da-Tchang, 686 
Aotoanes, Intemational Congress of, 384 
Adam’s Ancestors . an up-to-date Outline of What is 
Known about the Ori^ of Man, Dr. L S. B. Leakey 
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Adiabatic Oalonmeter used for the Measurement of 
Mmnta Thennal ESects, Improvements of the, W 
Swietoalawaki, 771 

Administration and Management m Industiy, 06 
Admiralty, Dr. 0. V Wnghtupomted director of Scientific 
Reaea!^ 808 

.Agean Sea i islands of the, Resulte of a Zoological Study 
and Collecting Eneditum to the, F Werner, 30 
Aanal Surveys ■ for T^wn Planning, 718 i in the United 
States, 718 

Aeroplane World's Altitude Record, Co mm e rui store R. 
bonati, 600 

Africa, Pride and Preradiea m, 773 
African . Folk Lore (Esneie), 44 | Oeiuus of the, A. T. 
Lacey, 407 i Hoow Rata, Ongm of. Dr. E. Schwarx, 
673 , Mental TOsts of the. Dr R A. C. Olivor, 861 , 
Modem Industry and the, J. Merle Davis (Esmsw), 
773 , People m the Twentieth Century, An, Dr L. 
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mann (Jnuiic), 808 
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and DisMbution of, S Chernov, 006 
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of the. Variations of the, C Dauihre and J Bouget, 
471 , Lummous Intensity of the. Caused by a-particlea 
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-Pockets m Shore Sands and Wmter Packing of the 
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the, in the Neighbourhood of the Soil, C E Brazier 
and Ebl4, 187 , Thermometer. Constant Pleasure, 
Crapook and Whytlaw Gray, 681 
Aircraft, Landing of, by Radio, 69 
Airy and Groombrid^a Star Catalogue, 113 
Aix-lea-Bains (Savoy). Mmeralisation of the Thermal 
Waters of, and its Geological Signification, A Lepape, 
L Moret and G Schneider, 996 
Alaska, Archnological Exploration m, 866 
Aldehydea, Absorption Spectra of. Dr 0 P Snow and E 
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Alkalme Xkuth Sulphides, Certam, Action of the Silent 
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Ooustal, 883 , Peroxides. Formation and Dissocuition 
of the, M Oontnereswer and M Blumenthal, 687 , 
Speoti^ Eileot of Preeeure on Hi{^ Tonne of, E 
Amaldi and Prof. E. Segrh, 141 
Alkyl end Aryl Bromoenlpbites, P. CBrr6 and D. Liber- 
roann, 76 

AJlantom, Isevorotatory, R Fosse, P E Thomas and P. 
deOneve, 883, Poaseasing Rotatory Power, R Foase, 
P E Thomas and P de Grave, 686 
Allen’s Commercial Orgamo Analysia. VoL 10 Editor • 
Dr. C. A. MitebeU. Fifth edition , Picf. J. ReiOy 
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Smith, 986 
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and E. O West, 606 , CoMper-palladium, Traiuforma- 
tMMS m the, R. Taylor, 606 , Formed by two Alkali 
Metals, Bolidifloation Diagrams of, E. Rinok. 114; 
Iron and Mengsneee, Oooiutation of Uw, Dr. M. L. 
V. Oaylar, 111 , of Magnesium Reaeandi, (1), J. L. 
H aag hton and J. M. Peyne, 608 ; of Silver and Ba^l- 
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A Hundred Years Ago 

O N another page in thw issue will bo found 
the names of some of the most notable men 
of seienoe, engineers and inventors who died m 1834 
The list, although it is not an exhaustive one, is 
representative, and recalls the activities of some 
of those who lived in the first third of the nine- 
j teenth century, a period which was marked by 
a groat increase in scientific studies, in the number 
of scientific and technical journals and m the 
list of scientific societies It was, moreover, a 
period which ushered in those revolutions m trans. 
port and communication which will always render 
the nineteenth century memorable 
The year 1834 was perhaps not marked by any 
such epocli-making event as the inauguration of 
regular steam navigation by Fulton in 1807, the 
discovery of electro-magnetism by Oersted in 
1819, or the opening of the Liverpool and Man- 
chester Railway m 1830, but the immense activities 
of the time are reflected 111 the pages of many 
pubhcations, in the records of Patent Offices, 
and m the proceedings of Parliament The world 
was just beginnmg to reap the harvest sown m 
the eighteenth century by such men as Franklin, 
Cavendish, Black, Lavoisier, Arkwright and Watt, 
and men’s minds were filled with the posihibtiee 
of still richer rewards to be gained The achieve- 
raonta of our own days, it must be said, far surpass 
the vimons of 1834, but there are many incidents 
of that tune worth reoalhng, and during the 
present year we propose to record some of the 
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happenings — Bc-ientific, mdustnal and social — of 
1834 such as would have been noticed m the 
columns of Natueb ha<l it been founded in that 
year instcnd of 1800 

A picture of the world of science in 1834 presents 
many interesting details and includes many 
notable men In Great Britain, among the out- 
standing men of science were Brewster, Lyell, 
Hersihel, Dalton, Whewell, Bablioge, Faraday, 
Wheatsttine, Forbes, Murihison and Graham, 
abroad, among the moat ilistiiigiiisbed were 
Am|l'rc, Arago, Liebig, Oersted, Hansen, Gaum 
and Humboldt In 1834, Sir John Herschel, at 
the ('api‘, was engageil on his survey of the southern 
heavens , Kariwlny at the Royal Institution was 
■nvcstigatmg the action nt the voltaic cell , 
Wheatstone at King’s ('ollege was detomunmg the 
velocity oi elettiicity , Liebig at Giessen was 
making his laboratory the Mecca for young 
< hemiats, while Darwin in the limgh was exploring 
the coasts of South America 

A century ago scicntihc societies were multiply- 
ing apace and the British Association, then three 
years old, largely through the efforts of J D 
Forbes, in 1834 held its meeting at Edmburgh 
Sir Thomas Brisliane was the president a hundred 
years ago and among the distmguished visitors 
from abroad was Arago The notable scientific 
Ixioks of the year included Baden Powell’s “History 
of Natural Philosophy”, Prout’s “Bridgewater 
Treatise” on chemistry, Arago’s “Astronomic 
Populaire” and the first port of Becquerel’s 
“TraiW de 1 Elcctncit6 et du Magnetism”. It 
was also in 1834 that the French railway engineer 
Clapyroii published m the journal of the £coIo 
Poly technique his memoir “Theorie m^camque 
de la chaleur”, which was destmed to lead Kelvm 
to search for a copy of Sadi Carnot’s essay of 
ten years earlier 

At the same time, m the world of practical 
engineering great advances were being made m 
many directions Improvements were being 
introduced in i^he manufacture and workmg of 
umn and steel, in the construction of machine 
tools and in the building of iron structures The 
Stephensons, Locke, Brunei, Rastrick and others 
were engaged on the plans for the London and 
Birmingham Railway and other lines , Hancock, 
Maccrom, Church and Scott Russell were attacking 
the problem of applying steam to road vehicles, a 
promising hne of mvention the suooeas of which 
was prevented partly by the railways and partly 
by legislation, and slupbuilders and marine 
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engmeers were planning to build steam vessels 
capable of orosaing the Atlantic under all con- 
ditions of weather. Mails and passengers were 
even then carried to Alexandria by steam, and 
steam vessels were found in all waters, but a 
voyage across the Atlantic was still done under 
sail, occupying sometimes six or eight weeks 

The growmg interest m all these matters is 
shown by the records of patents and by the 
establishment of journals appealing mainly to the 
engineer and mechanic One of the journals of 
a century ago which combmod m its pages accounts 
of the work of men of science with descriptions of 
machmos and engineering practice was the 
Mechanxea' Magaztne, Museum Register, Journal 
and Gazette, briefly known as the Meehaniea' 
Magazine, published first in 1823 In the preface 
to the first volume its nhtors said that 

“the object proposed by this pubheation at its 
outset was one of entire novelty and no inoonmder- 
ablc importance A numerous and valuable portion 
of the community, including all who are manually 
employed m our different trades and manufactures 
had begun for the first tune, to feel the want of 
a ponodical work, which at a price suited to theur 
humble means, would diffuse among them a better 
acquamtance with the history and prmciples of 
the arts they practise, convey to them earher 
information than they had hitherto been able to 
procure of new discovenes, mventions and im- 
provements and attend generally to their peculiar 
mterests os effected by passing events.” 

The successful way in which the journal fulfilled 
these objects led Dr. Birkbeck, at the opemng of 
the London Mechanics Institution — ^now the 
Birklicck College — to declare that the Mechanics' 
Magazine was “the most valuable gift which 
the hand of science had yet offered to the 
artizan” 

The recognition by the editors of the Mechanics' 
Magazine of the interdependence of abstract 
science and meohameal progress was but a sign 
of the times Scientific thought was invading 
many departments of human endeavour, and the 
advancement of science was seen to be a matter 
of national importance. It was this that had led 
to the foundmg of the Bntish Association The 
gibes and salhes with which the birth of the 
“Parliament of Science” was greeted have long 
been forgotten, but m recalling the events of that 
time we shall be reminded of the benefits which 
have come fixim the labours of some of its founders 
and stimulated m our attempts to further the 
welfare of mankind. 
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Organising British Farming 
TKe Foundatwna of Agricultural Economics together 
untk An Economic History of British Agriculture 
during and after the Great War By Dr .1 A 
Venn Second edition Pp xx + 6U0+ 20 platen 
(Cambridge At the Univemity Presa, 1933 ) 
25s net 

A n old French proverb asserts tliat there are 
throe wa3ra in which a gentleman may lose 
his money without dishonour on wine, on horses 
and on agriculture The British farmer, whether 
gently born or not, has had much experience of 
the last of these methods, but ho is perhaps 
madoqiiatcly consoled by the reflection that he 
has not lost honour For some five or six years 
now, largo classes of farmers have either failed to 
make a profit or else havi* actually lost money, 
and there are great sections of the country where 
farmers are heavily in debt to the hanks or the 
merchants, and will have some difficulty m getting 
out Happily the Government is fully alive to the 
situation, and tho strenuous advocacy of the 
Minister of Agricultun' has enabled schemes for 
the improvement of agriculture to Ixi dcvelopisl 
and pressed forward which ten years ago would 
have seenusl quite impossible 
Tho fundamental trouble is the marketing and 
distribution of the produce The scientiflc worker 
I an hold himself blameless so far as the immediate 
difficulties are concerned, though of course he has 
actually caused trouble by opening up for cultiva- 
tion regions which fifty years ago were waste and 
produced nothmg However, it is widely recognised 
that this question of production would right itself 
if only tho marketing and distribution were more 
effective 

The Government schemes now being put into 
operation involve much organisation of the 
industry, both for production and marketing 
The essential feature is that the organisation is 
to be done by the industry itself, and not by the 
State The advantages claimed are that tho 
consumer is assured a supply of fresh food of good 
quahty at reasonable pneo, and has, moreover, the 
knowledge that more labour is being used on the 
land, and therefore more people remain self- 
supporting and are kept from the various public 
assistance funds, than on the old methods. The 
farmer, on the other hand, is assured of a market 
at a pnoe which has some relation to tho immmum 
wage forced on him by law. It is too early to see 
how the schemes will work out, but among country- 


men there is a general tendency to give them a 
fair trial. 

A new factor in the situation is that townspeople 
are to-day much more interested in British agn- 
cnltiire than over before in our time, and they are 
prepared to give up chenshed ideas in order that 
agnculture may have a chance of success This 
has put a new responsibility on the shoulders oi 
the farmer and the agricultural expert a high 
standard of efficiency m agricultural production 
and distnbution must be maintamed, and tho 
worker must be given a fair share of whatever 
prospenty comes to the countryside 

Fortunately, at this critical stage in the history 
of British agnculture. Dr Venn has brought out 
a second edition of his well-known “Foiindations 
of Agricultural Economics” The first edition 
appeaml ten vears ago , but this has been so 
completely n*vist‘rl and so greatly extended that 
it has IsTome a new book In the meantime, a 
considerable amount of new material has become 
available in the form of various Government and 
other nqiorts, and moreovc'r Dr V'enn has travelled 
widely anti greatly ennchwl his agricultural ex- 
ix*rience The result is a book which we can 
iinn'serveillv n-eommisid as a gn‘at success 

After a dcwription of the various methods of 
land tomm', past and ]>resent, and of lertain of 
the more sitious proposals for expropriation, the 
author jmsik'h to a consideration of the relation 
between size of holding and farming efficiency 
Good summary tables are inserted showing the 
main facts very clearly Cereal production and 
sheep farming emerge as the special prerogative 
of tho large farmer and pig keeping as that of the 
small-holder, but the main facts are shown in the 
following figures — 


a 



umvi 


lU 1 
7 4 
5 9 

4 S 



In this table hes the crux of the whole discussion 
about small-holdings Are we to aim at higher 
output per man with low capital charges, small 
number of workers ami low output per acre , or 
shall we prefer higher output per acre with its 
accompanymg higher capital charges, greater 
density of settlement but lower output per man 1 
If we decide on fostering the system of lower 
output for the sake of the greater numbers of 
people settled on the land, who is to bear the 
burden of the difference between the $187 as the 
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manual output from the small farm, and the £216 
as manual output from the lai^ farm ’ At 
present the capital charges of the small farms are 
laigcly borne by the State the cost ui this Dr 
Venn estimates at nearly one million pounds per 
annum The difference in return as compared with 
the largo farm is borne by the small-holder and 
his family, and a hard life they often have m com- 
pansun with the worker employed on the largo farm 

So long as those arrangements can be* maintained, 
of course the small-holder is likely to survive, for 
there are always men who prefer independcnre to 
paid employment. Dr Venn shows, however, that 
the attractiveness of the agricultural wage earner’s 
position IB steadily increasing, and never in his 
long history has ho been so well off as to-day 
labour costs, which fifty years ago amounted to 
20 per cent of the farm outgoings, amount to-day 
to 38 per cent , while e\|K*nditurc on materials, 
livestock and implements, formerly more than 
60 per cent, now is 30 per cent of the total Rent 
has fallen from 17 per cent to 13 per cent and 
rates on farmed land fn»m 1 S p<>r cent of out- ! 
goings to nothing It is shown, too, that fann j 
workers frequently liec-onie tenant fanners or I 
occupying owners 

Some interesting relationships an- brought out I 
between the yields of crops and the conditions of i 
cultivation The yield of (en>als in different ' 
countnes vanes inversely with the un^a grown i 
The yield of potatoes, on the other hand, vanes 
directly with the density of (lopiilation This 
generalisation will bo new to ninny agneiiltumts, 
but the diagram on p 124 is very convincing 
Dr Venn can find no evidence that this is a 
question of size of holdings ho attnbutes it to 
the greater use of spade husbandry and the be tter 
supphes of fertihsers and manures in densely 
populated countries , but one may ask whether 
the climatic and other physical conditions that 
make for dense human populations are not also 
those that best suit the potato crop i 

Throughout the book there are many stimulating 
suggestions for the investigator in agricultural 
economics Why, for example, should there lie a 
marked fall in wheat acreages every ninth year 
from 1877 onwards — masked only m 1922 but 
brought out again in 1931 ’ 

Some interestmg chapters follow on the record- 
ing of the amount of agncultural production, one 
of the most difficult problems confronting the 
agncultural expert It is relatively easy m Great 
Bntain to estimate the quantities of food imported. 


but exceedingly difficult to know how much is 
produced here Farmers rarely weigh their pro- 
duce estimates are by eye. Dr. Venn gives 
reasons for thuiking the official estimates are too 
low, and the disparity between the recent estimates 
of pigs available for bacon production in the near 
future, and the number actually offered by farmers, 
is still fresh m the pubhe mind by reason of the 
revision it entailed in the quota permitted to 
Denmark Ho prefers the estimates of the Times, 
but agrees that the method proposed (and in 
point of fact now being mvestigated) of weighing 
the produce of certain solooted areas is the 
soundest and will give the best results if it can 
be put into operation 

The book concludes with an interesting account 
of the changes in Bntish agnoulture during the 
War and afterwards, and it gives a good summary 
of the measunni now proposed for its improvement 
E J Russell 

Social Life in Old Israel 
Xnewnl Hebrew Soetal L\fe and Custom as tndte- 
ated in Law, Narmtwe and Metaphor (The 
SehwcK h liccturcs of the British Academy, 
1931 ) By R H Kennott (Published for the 
British Academy) Pp vi + 114 (London 
Oxford University Press, 1933 ) 6a net 
PP VERY pi'nod has its special interests and 
similarly the sciences their special fashions 
During the last century, interest m the Old Testa- 
ment was predominantly theological and histoneal, 
from the point of view of Christian theology and 
the history of the Chnstiaii rohgion , we, however, 
in our tunes have learnt to look at parts of the 
Okl Testament from a social aspect For us, 
life has changed and its centre has been trans- 
tcrreil to the economic and social sphere Prof 
Keimett’s book is pointing to this direction, and 
we have good reason to tender our gratoiul admira- 
tion to this enunent scholar and our thanks to 
Prof Burkitt for having published the manuscript 
alter Prof Kennott’s death The author has 
limited his skilful mvestigation to the Sonptures, 
and it IS amazing what a brilliant picture he has 
given us from the somewhat scanty mdioatums 
scattered over the whole Old Testament In this 
small study he agam shows his supreme intimate 
knowledge of the Scriptures and hia great gift of 
vivid descnption 

The Hebrew people were a nation of peasants ; 
agnoulture was the basis of the social U&. The 
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oustoms and habits were first and foremost rural ; 
therefore moat of the book deals with the life of 
the oountryside. We can almost see the Hebrews 
m their houses, at their meals and at work. We 
follow them from birth to death , watch them in 
their rejoiomg and mourmng It is obvious that 
the social classification should find its expression 
m the way of housmg, clothing and food The 
poraer class houses, for example, wore built of 
unbaked bnoks, or unhewn stones cemented with 
clay, whereas the houses of the nch and wealthy 
were of hewn stone and not seldom had pamted 
or inlaid walls Parables and metaphors teach us 
that the poor shared their one-roomod house with 
the cattle As throughout the Orient, the flat 
roof played an important rAle and also served 
sometimes as a foundation for summerhouses for 
the wealthy people. Houses with upper floors 
contained separate bedrooms and often accommo- 
dation for guests Royal palaces, of course, were 
distinguished by a richer architecture and orna- 
ments and had store-rooms, even wme-oellars 
Wine leads us on to the water supply, perhaps 
more precious, and certainly most important, for 
the Orient What we read here of the Hebrews 
of old will be confirmed by every traveller in the 
Near East Wells are rare and a pnvilege of the rich 
Usually, we find a cistern hewn m the rock. Wo 
know that Jerusalem was suppbod with water from 
outside by a subterranean conduit (Siloah Tunnel) 
which was very important m tunes of war and si^c 
Wo read of bods, tables, pottery, lamps and 
other household utensils, of how the people cleaned 
and ground the com. The nomads lived mostly 
on milk , the non-nomadio majority on bread 
baked mto loaves both leavened and unleavened 
Were the com short the poor man ate “a portion 
of green herbs” — even roots and wild v^etables 
served as food Strongly flavoured v^etables wore 
the rule, whereas cucumbers, for example, were 
considered a luxury. There was also animal food, 
mamly mutton and goat. Locusts, a frequent 
plague in Palestme, were a common food Grapes 
took the first place amongst various kmds of 
fruit , figs and pomegranates were frequent 
Banquets were held on special occasions, such as 
the ououmciBion of newly-bom sons, a wedding, 
etc., accompanied m early tunes by sacrifices It 
18 amusing to hear that the portion served to each 
guest corresponded fo the esteem m which he was 
held and to the honour the host wished to pay him. 

With regard to clothing, there was a great variety 
amongst the rich. Qirdks wore the most oommon 


‘garments’ , they were of various shapes, from the 
belt to the apron, and of course were used 
to gather m the ooat. A tunic was generally 
worn next to the skm , the upper classes wore a 
long robe as an outer garment The material 
consisted of wool, flax and linen , spinning and 
weaving were practised at home. The various 
colours mentioned indicate that dyekig was 
known Sandals were worn covering the front 
part of the foot only. A covered head was a 
pnvilege of the nobles and the dignitanes Women 
used vanous sorts of cosmetics Prof. Kennott 
states that the status of women was not equal 
to that of men, but we may say that Jewish 
women were much more highly respected than 
any other Asiatic women , emment women are 
known and the female characters of the Old Testa- 
ment show that the Hebrews knew and appreci- 
ated the vuiiues of a good woman. Usually the 
Queen Mother had a considerable influence. 

Music and dancmg were a part of religious 
ceremomes as well as a natural expression of 
human joy, and there is no indication of their 
ongm in “nature-worship superstition”, as Prof 
Kennett is mclined to think. 

As to the occupations of men, first of aU was 
the warnor , next came the owner of flocks and 
herds The majority, however, earned a liveh- 
hood by agriculture, but their social position was 
considered as somehow mferior. The plough and 
yoke were the chief implements. The land was 
divided mto portions, and accumulation m one 
hand to tho disadvantage of others was forbidden 
by law The social justice of old Israel, never 
surpassed, is to be scon in the laws oonoem- 
mg the land and its distribution , for example, the 
command to leave the comer of tho field to the 
poor m harvest time as well as to divide the land 
anew m every seventh year, tho year of fallow 
ooinciding with the release of tho slaves Land, 
vmeyards and gatdenB,cultivsted by the peasantry, 
Bupphed the necessary food for the population, and 
workers in wood and metal, meohaniea, etc., 
provided the other necessities of life Luxury 
trades (goldsmiths, jewellers, perfumers) wore also 
represented m the towns A chapter on the 
adnunistration of justice and law and the verifica- 
tion of a ‘trial by ordeal’ amongst an Arab tribe 
of the present day conclude this mteresting book. 

This is not tho place to discuss and appreciate, 
the scholarly value of thu work for bibhcal research, 
but it may be recommended to those interested m 
the hfe described m the Old Testament. 
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The Problem of Population 
Roman Catholic Methoda of Bxrtk Control By Dr 
Mane Carmichael Stopes Pp xv+235 (Lon- 
don , Peter Davies, Ltd , 1933 ) 6a net 

I N this book Dr Mane Stopoa is mainly 
occupied with her quarrel with the Roman 
Cathoho Church, the authontios of which have 
actively opposed her campaign on behalf of birth- 
control. But Dr Stopes succeeds in showing that 
that Church is not so obscurantist as some of the 
religious bodies more nearly alhed to it. For, 
as she pomts out, the Church does sanction certain 
methods of contraception, and her complaint is 
that these methods are obsolete, since they are 
inefiFectivo and physiologically undesirable 

It 18 not our purpose to discuss the relative 
ments of more modem methods, and in particular 
of the method which Dr Stopes advocates, though 
in passmg wo may remark that a great stride 
forward was made when it was discovered that 
one of the most effective contraceptives was 
ordinary soap and water Rather we would wish 
to pomt out that whatever method may ultimately 
be adopted, some form of control is absolutely 
necessary unless the throe great calamities, war, 
pestilence and famine, desenbed by Tcrtulhan 
as the divmely appointed agents in rcgulatmg 
population, are agam to recur 
The biologist feels doomed to play the rdle of 
Cassandra . he sees catastrophes approaclimg but 
18 fated for the most part to prophesy to deaf cars 
It 18 gradually bocommg clear that populations of 
mammals, birds, and flsh at least, and probably 
of all other animals os well, undei^o penodic 
enormous mcreases, followed by devastation by 
multiplymg enemies and disease until they are 
again reduced to their natural duncnsions One 
of the best-known instances of this is the recumng 
plagues of lemmings, which, urged on by a wild 
impulse of migration which always supervenes on 
overcrowding, emcigo from the forests which are 
their natural home, and devastate the cultivated 
lands These hordes of rats are harassed on their 
course by crowds of their natural enemies such as 
hawks and weasels, and they ore decimated by 
disease The last survivors plunge into the Atlantic 
and swim towards the west vainly seeking for the 
lost Atlantis that has drifted away from them 
More familiar phenomena are, however, due to the 
same cause A succession of good ‘fishing years’ is 
followed by others when the yield is poor It has 
been shown that ‘poor years’ do not result from a 


lesser production of spawn What detemunes a 
good or a poor year is the number of eggs which 
survive In a word, it is not the birth-rate but the 
survival rate which determines the size of the adult 
population The survival rate in turn is due to 
the food in the form of diatoms, etc , available for 
the young when the yolk-sac is exhausted A 
lucky year in which plenty of diatoms were avail- 
able has produced a population of hemngs which 
have supplied the fishermen with abundance for 
sixteen years ' When we recollect that all the 
efforts of modem philanthropy are directed to 
iniroosmg the human survival rate, the effect of 
increasing the hemng survival rate gives us serious 
matter for thought 

In the Middle Ages, and until as lately as two 
hundred yean ago, the growth of population m 
England was kept in check by very similar 
agencies as those which now control the popula- 
tions of hemngs Then, out of every five children 
born m London, three died before they were five 
years old Indeed, the sudden merease m popu- 
lation whieh began in the latter part of the 
eighteenth century, and which has usually been 
attnbuted to the so-called ‘Industrial Revolution’, 
has been shown by Miss Buer to have been largely 
due to vocemation and better drainage. 

England is now the most thickly populated 
country in the world with 486 people to the square 
mile , our better classes are restnetmg their 
families, but the least skilled go on recklessly 
breedmg, and wo frequently read of railway 
workers with eleven children mdignantly demand- 
mg houses to contain them, of men on the dole 
with thirty shillings a week producing nine 
children Foohsh and sentimental optimists pomt 
to our Dominions, large rod patches on the maps, 
as homes for this increasing population They 
foiget that more than a half of Canada is an icy 
tundra, and three-quarters of Austraha a burning 
desert It is true that the backbone of the popu- 
lation of both these countries is made up of the 
descendants of hardy British emigrants ; but 
these emigrants settled long before the days of 
doles and social services 

In the last resort it would appear that wars are 
always due to racial pressure. Fohticians may be 
foolish and arrogant, but they dare not risk wars 
unless supported by the people behind them. A 
feehng of over-population and being ‘hemmed in’ 
has obsessed Germany for a long time : the 
reviewer heard it forcibly exprened by a German 
friend m 1892 Since the War the over-population 
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of Oermany luu beea proolBimed by Herr Hitler. 
Japan ia about the rise of the Btitiah islands, but 
only about one tenth of its area is arable. The 
population is 61,000,000, and is moreasing by one 
mil lion a year. It is soaroely neoessary to look 
further for oauaes of the recent Chino^apaneae 
war Because oatastrophea such as those which 
occur in the animal kingdom do not take place 
every twenty or thirty years amongst human 
populations, the short-sighted ridicule the idea 
that they ever will occur, but the most suporiioial 
study of history proves that the optimists are 
wrong It seems to us that the most stupendous 
task that lies before our rulers in England is the 
regulation of population ; to see that no one is 
permitted to bring into the world children whoA 
ho cannot support, and that we should breed from 
the thnfty and competent and not from the idle 
and shriftless E W M 

Insects and Man 

(1) Medical Entomology By Prof Robert Matho- 
son. Pp xui-i-480 (London. Baillibro, Tindall 
and Cox, 1932 ) 29s 

(2) Medical Entomology . a Survey of Inaecta and 
AUted Forma whtch affect the Health of Man and 
Anvnala. By Dr. William A Riley and Dr 
Oskar A Johannsen. (MoGiuw-Hill Publications 
in the Zoological Sciences ) Pp xi-f476. (New 
York McGraw-Hill Book Co , Inc , London • 
McOraw-Hill Publishmg Co , Ltd , 1932 ) 27s net 

W HILE medical entomology is mamly con- 
cerned with the parts played by insects 
and ticks in the transmission, causation and spread 
of disease, its limits have to go farther afield It 
needs to embrace all lands of stinging creatures, 
species with vesioatmg and urticatmg properties, 
and other forms which function solely as mter- 
modiary hosts of human parasites. The growing 
subject of myiasis requires full exposition and, 
to-day, the utilisation of dipterous larvtc as healing 
agents m oases of chrome osteomyclitia can 
soaroely be passed over. A modem textbook will 
also need to discuss the lAle of Osoinid flies in 
connexion with conjunctivitis . the httle-known 
diseases of turabsmia and onchocerciasis, together 
with the growing importance of mites {Trombicula, 
etc ), and of sand-flies in relation to obscure 
tropical and subtropioal diseases The literature 
in these diverse fields grows with such rapidity 
that few, excepting ^ofessed medical entomo- 
logists, can keep properly alnreast of currents 
developments This task is rendered the more 


difficult owing to the range of periodicals, mono- 
graphs and government pubhoations that have to 
be consulted. 

(1) Dr Matheson’s book is to be commended 
as a handy and up-to-date manual He has 
explored his subject with thoroughness and pro- 
vided a clear and orderly presentation of facts 
and theories. He has, m fact, wntten a thoroughly 
sound and comprehensive introductory text which 
should appeal to the entomologist, medical man 
and student alike The bibliographies at the ends 
of the chapters greatly enhance its value, and its 
two hundred or so illustrations are clear and well 
chosen , none of these latter is a familiar ‘old 
stager’ The book is singularly free from omissions 
and misprmta, but we think that its utility may 
be restricted owing to its somewhat high price 

(2) Messrs Riley and Johannsen cxplam in the 
preface of their book that it is a revision of their 
earlier manual entitled a “Handbook of Medical 
Entomology", publislied in 1916 It differs from 
its predecessor in that the subject matter has 
been rearranged while the text has been extended 
and much new knowledge incoriiorated In a 
compass of little more than 450 pages, practically 
every known disease or affection connected 
directly or indirectly with insects or other arthro- 
pods IS taken mto account The essential facts 
respecting the etiology of such diseases are clearly 
presented while preventive and remedial measures 
are adequately discussed. 

On the entomological side, very full taxonomic 
keys servo to identify the different species of 
insects, etc , that are involved, while their habits 
and measures of control are also dealt with On 
the other hand, the book is much less informative 
as regards the structure and physiology of the 
essimtial parts and organs duroctly concerned with 
disease transmission by insects The reader, for 
example, will have to go elsewhere for information 
on the mouth-parts of a mosijuito, Stomoxya and 
Qloaatna. Little is said about the complex feeding 
apparatus pf the house-fly and its allies, and a 
proper understanding of this subject is necessary 
m order to appreciate the rAle such insects play in 
relation to disease organisms Apart from omis- 
sjons of this kind, the book can be recommended 
as a sound and up-to-date exposition of its subject 

The works of a large number of authorities have 
been drawn upon m its preparation It is, how- 
ever, disappoinHng to many names quoted 
are omitted from the list of references and that 
their spelling is not always correct. A. B. Jt. 
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Die Turwelt der Nord- vnd Ostaee Begrundet von 
G Gnmpo und E Waglcr Herauagegeben von 
G Grimpe Laef 23 Toil l.b Budogtsche 
OeschxchU der Nord- und Ostaee, von Svon 
Ekman , Teil 2 c, Txnhnnxdat {Nacktrage), 
von E Jorgenson und A Kahl , Ted 2 c, * 
Ctlxata libera et ertocemmenaalia, von A Kahl , 
Tod 10 g, • Myatdacea, von C Zimmer ; Tcil 
10 g« Cuwiacea, von C Zimmer. Pp 40-f27- 
146+29-120 (Leipzig Akademische Vorlogs- 
geaellsohaft m b U , 1933 ) 24 gold marks 

Thb twenty-third issue of "Dio Tierwolt der Notd- 
und Ostsce” w full of mtcrestmg matter Dr 
Ekman 's survey of tho biologieal lustory is excel- 
lent, doahng chiefly with the late and post-Glacial 
history of the North Sea fauna and of the Baltic 
fauna and of present-day relicts Dr Zimmer’s 
accounts of tho Mysidacra and Gumacfa cover a 
lau^ number of species with details of their 
biologv, anatomy and systematics, much of tho 
specim biology l^ing bas^l on his own investiga- 
tions 

Tho largest part is occupied by Dr Kahl’s 
monograph on the Ciliata (fissi and ectocommensal) 
This includes not only those forms which are known 
from the area, but, bccauso of tho probable cos- 
moTOhtan distribution of many species, it also 
embraces those from the seas and brackish waters 
of the world 700 species are here described with 
notes on the general characters, biology and 
habitat Ongmal instructions for collecting and 
a short paragraph on tho culture of these intcreslmg 
Infusoria are added Out of 117 pages, 100 are 
taken up with tho systematic account, which con- 
sists of keys to the orders, sub-orders, fanubes and 
genera and, under each genus, a list of species 
with short diagnoses, Full-page figures containing 
many drawings, as well as text figures, illustrate 
these To describe so many forms in so small a space 
IS an achiovoment which must have mvolved an 
enormous amount of work, only possible &om one 
who knows his subject very thoroughly In Dr 
Kahl we have such a specialist and ho is to be 
congratulated on the result, which will lie helpful 
to all workers 

CoUm Claasification By S R Ranganathan 
Part i Buies of Claasification , Part 2 • 
Schedules of Classification . Part 3 Index to the 
Schedules (Madras Library Association Pub- 
lication Senes, 3) Pp xiv H28 fl36H 106 
(Madras Madras Library Association , Lon- 
don • Edward Goldston, Ltd , 1033 ) l6s net 

Tra mtcresting hbrary classification code set 
forth in this book by the Librarian of tho Umver- 
sity of Madras differs from others m that mstead 
of showhUg a ci« subdivision for every topic, the 
schedules contain standard divisions arranged mto 
groups according to function or oharacteristio, and 


Reviews 

the class-mark of any topic is obtained from a 
combination of the ap]^pnate divuions of the 
various groups arranged m a speeified order, the 
connecting Imks between the dmerent groups being 
a set of special devices of which the most important 
is the colon from which the system derives its 
name It is rightly claimed that the schedule 
thus produced, while secunng as great a d^ree 
of minuteness for the classification, occupies a gpreat 
deal less space m print, but it has the di^vantage 
that the class allotment of every book necessitates 
reference to several sections before its correct 
place IB found. 

The classification, though dictated to a certain 
extent by tho needs of the system, has been well 
done, and the scheme is both elastic and compre- 
hensive, while at the same tune providing for 
sensible variations to meet local circumstances 
Tho schedule for Induin hteratuze has been very 
fully worked out The class-mark for Natubx 
under the soheme would be Am S61 M 68, and 
that for the book itself regarded as tho classifica- 
tion code of the Umversity of Madras Library, 
261 33 - 44111qN33 A G 

A Textbook of Bxochemistry • for Students of 

Medicine and Science By Prof A T. C^eron. 

(Churchill’s Empire Senes ) Fourth edition 

XI -t 666 +2 plates (London. J. and A 

Churchill, 1033 ) 15 b 

This is the fourth edition of a work which is based 
on lectures given to students of medicine It is 
divided into six sections of which the first is intro- 
ductory and physical, dealing with the con- 
ceptions of catalysis and hydrogen ion oonoontra- 
tion Section 2 desenbes the constituents of the 
food-stuffs, sugars, fats, proteins, etc Section 3 
treats with the chemistiy of digestion, the circula- 
tion and tho excreta, Action 4 with all that is 
comprised under the heading “Intermediate Ifeta- 
bolira’’. Section 6 handles quantitative meta- 
bolism, and the final section mtroduees the student 
to immunology and pharmacology To do all Gus 
withm the compass of 600 pages is a feat ; at the 
same tune one cannot help reflecting how much 
the medical student is expected to master, 
especially when some of the complex formulss are 
examined In this edition such subjects os the 
ondoonne principles, the vitamins and the sterols 
have received mcreaaed attention as tihe knowledge 
of them has progressed The author has wisefy 
incorporated recent work even at the risk of seeing 
some of it retracted ; m this connexion he might 
well have made reference to that of Hiklitoh on 
the constitution of the fats. 

As a minor correction we mi^t note that 
strophanthm is no longer regarded as containing 
rhamnose and mannose, but oonsists of glucose 
and a umque sugar, cymarose. The bo<^ merits 
oontmued sucoess. 
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Plant Diatributwn in the Aberyalwyth Disinet • 
including Plynhmon and Coder Idna. By Prof 
Lily Newton. Pp. 60+8 plates (Aberystwyth . 
The Cambrian Nem, n d ) n p. 

Thk scope of this book is to give a readable 
ecological account of a district which, as Prof 
Salter nghtly remarks m his preface, has been 
much neglected by botanists Accounts of the 
physical features and geology of the district, and 
a brief section devoted to the ecological study of 
plant distribution, precede descnptions of the 
various types of maritime, lowland and upland 
vegetation of the area bounded by AbMayron and 
Tregaron on the south and Plynhmon and the 
Barmouth estuary and Cader Idns on the oast and 
north Descnptions of the submerged forests of 
Cardigan Bay and of the old lead-mining areas and 
thoir ecological sigmficanoe are included and a 
comparison given of the two mountains, of whioh 
Cader Idris u the more vaned and flonstically 
ncher. 

Quantitative data as to plant frequencies and 
soil and light conditions are excludeil from the 
treatment of the plant associations, and both 
English and Latm names are given for the species 
cit^ Too bnef a section dealing with factors 
influencing distribution emphasises the relation 
between altitude and plant distribution, but 
scarcely does justice to the r61e of soil factors 
The bwk should be useful os a general ecological 
survey of the district and as a basis for more 
dotaii^ investigation of its eonstituont plant 
associations 

The CvUwated Contfera %n North America com- 
pnaing the Pine Family and the Taxada 8uc- 
ceaaor to The CvUivated Evergreena By L H 
Bailey Pp iz+404 + 48 plates (Now York 
The Macmillan Co , 1933 ) 37« 6d net 
Although this book deals very largely with the 
conifers that can be grown out of doors in North 
Amenca, the information it contains will be found 
to be useful to people m other countries also 
Moreover, the range of conditions existing in 
North America is such that the majonty of conifers 
from other regions thnve in one or another part 
of the continent , therefore comparatively few 
kmds are omitted. 

The work is divided into two parts , the first 
IS devoted to systematic descriptions of the genera 
and B^ies hudy in North America, and the 
second to the cultivation of conifers for decorative 
purposes. A very useful feature of the first part 
will be found in the very good keys to species that 
accompany the descriptions of the lar^r genera 
The seoo^ part of the book deals with cultivation, 
propagation, the selection of kinds for different 
positions, pests and diseases Amongst name 
alterations, tho name of the Douglas fir has been 
ohang^ book to Paeudotauga D^laatt firom P 
taxifoiia without explanation. If such a change 
necessay, a reason should have been given. 
Presumably P. Umfclia is regarded as a homonym. 


Elementary Slatiatical Methoda By Dr. E 0. 
Rhodes (London School of Economics and 
Pohtical Science ■ Studies in Statistics and 
Soientifio Method, No 1 ) Pp v +243. (London : 
George Routledge and Sons, Ltd , 1933 ) 7s 6d. 
not. 

It this first volume of a new senes of studies 
gives a true indication, tho senes is designed to 
mtroduoe statistics to a public for which no 
lan^age can be too elementary, no remark too 
obvious, no emphasis too crude The attempt is 
significant, for stabihty of demooratio government 
may well depend on the poesibihty of such an 
mtroduction, and when the experiment is made 
m the popular press, the journalist will bo fortu- 
nate m havmg an authontative model Dr 
Rhodes desenb^ excellently the precautions with 
which the raw matenal of a statistical mquiry 
should bo compiled, tho nature of simple and 
weighted averages, the meanings of median and 
quartile and of deviation and dispersion, the use 
of graphs, and the analysis of time senes by means 
of a moving average There is a wealth of numenoal 
and graphical illustration, but the index does not 
conform to any reasonable standard. E H N 

Broadcasting By Hilda Matheson (The Home 
University Library of Modem Knowledge, No 
168 ) Pp 258. (London . Thornton Butter- 
worth, Ltd , 1933 ) 2« Od net 
This book is written by an author fully con- 
versant with the subject That radio commumca- 
tion is not unmixed good is generally admitted, 
and that its possibihties have as yet o^y partially 
materialised is patent to all who have watched its 
development Anything that tends to bring about 
rapprodiement between tho nations is welcome. 
The suggestion offered, that radio m the home may 
increase the sum of lazmess, must bo noted, but 
this may be more than balanced by tho broadening 
outlook of niral communities Finally, it may be 
quoted, that "Broadcasting will only mechanise 
men, if it beeomes the tool of a mechamstio 
State” P L M 

100,000 Whya a Tnp around the Room. By 
M Hm Translated by Boatneo Kinkead. Pp. 
138 (London ' George Routledge and Sons, 
Ltd , 1933 ) 3s 6d net 

Thobx best know how little they know, who ore 
credited with knowing everythmg , and it may 
be that M llin’s small guide to general knowledge 
will serve in lessemng to a shght degree the lo^ 
of ignorance which so many carry "Knowledge 
oomes, but Wisdom lingers”, so that even when 
our learning is the greater, by reason of the 
assimilated contents of this book, our wisdom 
may be not one whit increased ^th text and 
illustrations are likely to appeal most to the 
immature secUon of ^e general pubho to whom 
M Bin offers his book The translation merits 
frill praise. 
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Planetary Photogr«)hy* 


By Da V. 

T he Lowell Obaervatory waa founded in 1894, 
by the late Poroivul Ixiwell, who loamtamed 
and directed it during his lifotiine and endowed 
it by hi8 will, that it might permanently oontinue 
aatronomioal research and in particular that of the 
planets For nearly four dec^ps now, it has been 
o«)upied with planetary mveatigations It is 
situated at Flagstaff, Arizona, because, of the 



numerous places he had tested, it was here flin t 
Lowell found the conditions best for planetary 
studies. TJie major instruments of the Observatory 
are . (1) 24-moh aperture Clark refractor of 32 feet 
focus, (2) 42-mch Clark reflecting telescope, (3) anew 
13-mch photograpbic telescope, (4) 16-moh Petit- 
didier r^eotor, and m addition several smaller 
uistruments, together with a number of spectro- 
graphs, special cameras for photi^aphmg the 

* rnm • dwoum esUUwl "FUnet Stndlw at tin Lowdi ob- 
rnrmanr, ddrwM st tht Borsi IiutltuUon on 1» 


M SurHBB 

planets, radiometno apparatus for use with the 
42-moh reflector, for measuring the heat of the 
planets, and suoh laboratory equipment as is 
needed m the work earned on 

During the first decade, the work at the Obsmrva- 
tory was mamly visual observations of'the planets, 
then it was extended to include their speetro- 
graphic study, and durmg the second decade 
direct photography of the planets was added and 
has been rontuiuod suioe, givmg a permanent 
record of them to the present tune. Durmg the 
past decade, their heat measurement has also been 
made a regular part of the observational pro- 
gramme In short, whenever it has been possible 
to apply new moans, they have been made use of 
m order that the planets be studied from every 
possible point of view 

During the early years of the Observatory, 
liowoll was able to observe Mercury and to con- 
firm Schiaparelli’s eonolusion that the planet 
constantly keera its same face to sun, as our 
moon docs to the earth Thus its small mass and 
the intense heatmg by the sun long since dissipated 
its atmosphere Venus proved more difficult, and 
with very famt surface markmgs, its length of 
day was left Bom(>what unoertam, while from all 
consKierations it appeared that this planet also 
keeps the same face oonstantly toward the sun, 
for even the spectrograph showed no evulenoe of 
a day shorter than a few weeks. Spectral studies 
of Venus have failed to give any evidence of an 
earth-like atmosphere, no bands of oxygon or 
water being found, although it might have been 
exjieetcd that Venus would be the planet moat 
like the earth 

From this non-committal and veiled planet we 

C to the best observed of all. Mars, which has 
attraetdi wide interest Martian seasonal 
change shows itself clearly in the polar caps, 
which alternately moroaae and decrease, and m 
the blue-green markings which darken in the 
growmg season and pale agom as wmter 
approaches, the great oobroish expanses, chan g in g 
little from winter to summer, except as influraora 
by light spots and clouds The shrinking of the 
polar cap with summer’s commg is to be seen in 
Fig 1, where are shown five photo^phs of the 
seme face of the planet showing particularly the 
upper hemisphere, but made at l^rtian seasonal 
dates With the contraction of the cap the 
shaded areas darken and enlarge, as may readily 
be seen in the photographs 
Dark rifts appeu m the melting caps, always at 
pmiaely the same time and the some jilaoes each 
J&rtian year, which clearly prove the caps to be 
deposits on the planet’s si^aoe. Irregularities of 
the surface must cause this patchy mwting of the 
Mps to be repeated always with most ponotual 
harmony to the Martian calendar. 8u^ features 
of the melting caps are to be seen in Pig 1. The 
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melting cap is bordered by a dark oollar, and 
u more disposed to be regular m ontlme than 
the formuig cap, which is irregular in outline and 
mdefinite, and to begin with u erratic storm clouds 
only. An autumn cap appears at the opposite 
Hide of the planet to the polar cap 
The behaviour of the caps means that Mars 
has an atmosphere, for that is the only vehicle 
which does such transportation of substance 
Occasionally, when Mars is so placed that we look 
a little into its night sky, we see on it a bright 
streak of light due to a cloud high m its atmo- 
sphere, catching the sunlight, while the surface 
18 dark beneath it Such allow us to measure 
thoir height above the Martian surface, and a fine 


measurements made at Lowell Observatory by 
Coblentz and Lunpland. 

While there is room for difference of opinion 
as to the mterpretation of the canals of Mars, 
their existence as true markings on the planet 
has been clearly established, for they have been 
photomphed and have been seen by heariy all 
skilled observers who have observed the planet 
carefully with powerful instruments The Lick 
astronomers Schaeberle, Campbell and Hussey of 
the early observers, and Trumpter more recently, 
all drew the canals Because changes take place 
m the planet’s features m quite short time mtervals 
sometimes, observers may Boi>m to disagree and 
yet both be right. 



Allg 28, 1928 Sopl 14, 1928 Oct 8 1928 Scpt 22, 1928 



Sept 22, 1928 Kov 30, 1928 Oct 8, 1928 Oct 7, 1928 

no 2 rbotogrephi of Jopltor 


one in 1903 was fully 16 miles high, whereas 
clouds are rarely more than 6 miles above the 
earth Hence Mars must have quite a oonsidorable 
atmosphere, and the spectrograph at Flagstaff 
showed it to contam water and oxygen, but no 
strange substanoes. Thus it closely resembles that 
of the earth, but is less dense, because the Martian 
surface gravity is only three-eighths of ours 
There is, therefore, good proof that the polar caps 
of Mars are snow. Long ago someone suggest^ 
they might be frozen carbonic acid gas, but 
Faraday himself showed expenmentally the con- 
ditions of pressure and temperature required to 
solidify this gas ; conditions which we are sure 
cannot prevail on Mars 

LoweQ, some years a^, deduced the tempera- 
ture of Mars from a full evaluation of the faotors 
mvolved, such as albedo, the behaviour of ^e 
caps, etc , and arrived at a value of 48° F. Tw 
has recently been confirmed by the radumietrio 


Lowell regarded the canals as stnps of vegetation 
along artificially produced water courses, for they, 
like the larger blue-green areas, darken when the 
time comes for seasonal growth m vc^tation , 
and this led to the belief that vegetable life, and 
hence also probably animal life of some degree of 
mtelligence, exist on Mars 
Jupiter has received much study at the Lowdl 
Observatory What wo see on Jupiter are mostiy 
atmosphenc features, apparently nothing of a 
sohd surface appearing Usually so much detail 
18 present that the visual observer, owmg to the 
planet’s rapid rotation, has difficulty m reoording 
properly m drawings and notes all he is able to 
see under good obMrvmg conditions. In these 
circumstancea the aid of photography has been 
very important, and a photographic record of the 
planet, as complete as possible, has been kept at 
Flamtaff smee 1906. 1^. 2 mdioates the nature 
of uie Jupitw markings and gives some idea of 









thoir rapid and sometunoa extensive changes, 
which give some hmt of the very great activity 
present on the planet 

Spootriun analysis of the hght of Jupiter has 
revealed a great number of dark bands m the red 
and infi^-red, due to the selective absorption of 
Its atmosphere Most of these are yet unidentified, 
but ammonia is present, and possibly also methane 
gas. The most remarkable quality of the planet’s 
atmosphere is its rapidly mcreasmg ab^rption 
mto the longest wave-lengths, which must affect 
the radiation in a deoided manner 
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and the other the rings themselves as seen dark 
against Saturn (Fig 3). 

Spectrum analysis of Saturn’s light shows 
mu^ the same absorption bands as were found 
for Jupiter (except that those of ammonia are 
weaker m Saturn), so their atmospheres are much 
alike The rmgs show no atmosphere, but are 
meteoric The &t that the cloud Ixilts of Saturn 
are so much weaker than those of Jupiter is 
doubtless due to the former havmg a very great 
seasonal disturbance owmg to its highly tipped 
axis This factor is practically absent from Jupiter, 
and BO allows its clouds to form and con- 

tinue strongly belted parallel to the equator, 

whereas for Saturn the seasonal disturbance 
tends to destroy such belts 

While Uranus and Neptune are each more 
than sixty times the volume of the earth, 
their great distances, nmeteen and thirty 
times our distance from the sun, give 
them only tiny discs even in the largest 
telescopes, and markings on them are very 
difficult of observation Hence to get the 
rotation of Uranus the spectrograph was 
employed , it showed the planet’s day to 
be 10 7 hours, and the rotation to h« m 
the direction in which the satellites revolve 
The spectrum analysis of these two 
planets has also taught us much as to 
their atmospheres They bear resemblance 
to those of Jupiter and Saturn, but show 
much more intense and numerous absorp- 
tion bands, the strongest of which are 
present m the two latter planets This 

J atmospheric baud system is much more 

intense in Neptune than m Uranus , in 
short, the bands mcrease from Jupiter to 
Uranus and again from the latter to 
Neptune, somewhat with the distance of 
the planet from the sun 
Fig 4 shows the spectra of these four 
planets compared with that of the moon, 
and gives a good idea of the manner in 
which the abmrption bands mcrease from 
Jupiter to Neptune It is of mterest to 
note that the ammonia band clearly 
evident in Jupiter, a little way to the left 
of C, 18 weak m Saturn, Uranus and also 
in Neptune 


Fia 3 Fhotognphs of Saturn 

Saturn has been regularly observed at Flagstaff, 
visually, photographically, and spoctrographically 
Lowell studied theoretically the planet’s law of 
mass distribution, the polar flattenmg and relation 
of sateUites to divisions in the nng system, leadmg 
to new results Photographs of the planet and 
rings m light of different colours show some sur- 
prising changes, sometimes from year to year. It 
waa4bnnd m 1H21, when the earth and sun were 
very near the plane of Saturn’s rings, that, con- 
trary to previous belief, the rmgs could always be 
seen, and that the rmgs caus^ two dark Imes 
across Saturn’s ball, one the shadow of the rings 


This study of the planets at the Lowell 
Observatory, m addition to many results not 
given here relative to the several planets, has much 
emphasised the differences of the two mam groups 
of planets' Earth, Venus, Mercury and Mars, and 
the giant group— Jupiter, Saturn, Uranus and 
Neptune The ^t group are comparable with the 
earth m size, m density, m cner^ they receive from 
the sun and m atmospheres, so w as they show any 
at all The other group are much laiger bodies, 
but of much lower densities, and have a very 
different type of atmosphere, while the solar 
energy they receive is much less than the earth’s 
share— rangmg from 1/26 for Jupiter to 1/900 for 
Neptune. But these studies mmeate th^ these 






energy of the longer heat-waves, and may let little what has happened to produce the asteroids and 

or none pass out m the heat spectrum available cause this vast change m the planetary bodies, 

to observers on the earth we shall better understand the past of the solar 

These studies further direct attention to that system 


Saenuhe Centenanes m 1934 

Eng -Gaft Edgab C. Smith. 0 b b . b n. 


T he records of the past year contam accounts 
of many commemorations of the centenaries 
of notable men such as Wren, Pepys, Priestley and 
Trevithick. In some instances the celebrations 
included the arrangement of mterestmg exhibi- 
tions, the dehvery of lectures and the erection of 
memorials, but m every case they reminded the 
world of its benefactors and brought to light 
new mformation regarding the lives and work of 
those commemorate If the sole value of the 
practice of commemorating centenaries were that 
it renunded us of great achievements it would be 
justified, for most men are hko Emerson who said ' 
“I cannot even hear of personal vigour of any 
I kmd, great power of performanoo, without fresh 
' resolution." Then, too, we are all debtors of the 
dead, appropriating from their labours what is 
pure grain, rejecting what has proved to be chaff 
I and utilising their discoveries and mventions for 
furthering our immediate ends 
I In looking forward once agam, it will be found 
that the centenaries falling within 1934 recall 
names worthy m every way to be placed beside 
those brought to mmd during the past year. In 
their own ^me, and m their particular spheres of 
activity, few men held h^er positions among 
tiieir fellows than Mendelfen, Langley, Weiamann, ^ 
and Haeckel, who were all bom a century ago, or 
I Jacquard and Telford, who died in 1834. But Hiey 


only built on the work of their predecessors, and 
in commencing a short review of the scientific 
centenaries of 1934, it is of interest to go back to 
the revival of learmng and the days of the 
Reformation. The outstanding figure m the 
science of those days was Copernicus (1473-1543), 
one of whose contemporaries was Otto Brunfels, 
who died on November 23, 1634, four centuries 
ago The son of a Gorman cooper, Brunfels was 
m turn a Carthusian monk, a Lutheran preacher, 
a schoolmaster at Strasbourg and a doctor in 
Beme His study of herbs caused him to be 
called a revivor of botany and his name was 
afterwards given to a genus of plants by Plumier, 
The year of Brunfels’s death saw the birth of 
another German botanist, Joachim Cameranus 
(1634-98), son of the learned scholar who re- 
formed the University of Leipzig The pupil of 
Melanothon, Cameranus received the degree of 
M D at Bologna in 1662, then settled in Nuremberg 
and there formed one of the earliest botanioal 
gardens. A Frenqh botanist of a hundred years 
later was DemrDodart (1634-1707), phymoian to 
Louis XIV, a member of the Pans Academy of 
Soienoes and one of the compilers of the 
"M^moires poor stovir 4 rhistoire des plantea" 
published in 1676. 

It was but natural that the early botanists 
should be lecmitod feom the raiw of tiie 
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physiGianfl, from which oamc alao some of the early 
chemists Among the medical men of the seven- 
toenth and eighteenth century whoso names are 
mdcbbly mscnbod on the roll of scientific worthies 
IS Georg Ernst Stahl, the bwentenary of whoee 
death occurs on May 14 In lfi03, at the age of 
thirty-three years, ho was appointed professor of 
medicme, anatomy anil chemistry in the newly 
established University of Halle and in 11198 ho 
enunciated the famous phlogiston theory which, 
embraced in Germany, spread to Sweden, Franco 
and England and continued an orthodox article 
of faith until overthrown by tho experiments of 
Lavoisier In 1716 Stalil n-inovcd to Berlin as 
physician to tho King of Prussia, Frederick 
Wilbam I (1688-1740), and there he died Two 
less famous men who died in 1734 were tho French 
mathematicians Thomas Fantet de Lagny (1660- 
1734), a foreign member of the Royal ^cicty and 
for many years royal lijdrographer at Roclieloit, 
and Peter Polinierc (1671-1734), who it is stated 
was tho hrst pi'raon appointed to deliver lectures 
on experimental philosophy in the University of 
Pans 

Tho year 1734 also saw the birth of many 
individuals who ai hioved distinction in science and 
engineeruig These included Edward Waring 
(1734-98), F R S , for thirty-eight years Lucasian 
professor of mathematics at Cambndge, whoso 
“profound researches were not,” it was said, 
“adapted to any form ol conimunRation by 
lectures” , Wolfgang, Baron do Kempelcn (1734^ 
1804), the Hunganon statesman and mechanician, 
who devised an automatic chess jiluycr, which was 
exhibited in London, and a priK-esa of pnnting 
books for the blind in emlxisM'cl tj^pe , tho French 
agnciiltunst Francis Rozier (1734-1793), who in 
1771 founded the Journal de Phynque el d’H%«lotre 
Naiurelle , Thomas Henry (1734-1816), FRS, 
the chemist, who was first secretary, and later on 
president of tho Manchester Literary and Philo- 
sophical Society, and Robert Mylnc (1734-1811) 
the engineer and architect who is buned m St 
Paul’s Cathedral close to Wren Mylnc designed 
the Gloucester and Berkeley Canal, tho Eau 
Brink Gut at Lynn and the first Blackfnars 
Bndge, the third bndge to span tho Thames at 
London. For a very long period Mylne was tho 
surveyor of St Paul’s 

Turning to the deaths and births of just a 
hundred years ago, the list, without bemg exhaust- 
ive, contams many familiar names In 1834 died 
Joan Nicholas Peter Hachette (1769-1834), a pro- 
fossoT at the Ecole Polytcchniquo, whose develop- 
ment of tho descriptive geometry of his colleague, 
Mongc, proved of great value to tho constructors 
of machinery in France , the German astronomer 
Karl Ludwig Harding (1775-1834), who m 1804 
discovered Juno, tho third asteroid, and tho Swiss 
physicist Charles Gaspard do la Rive (1770-1834), 
who like his son Auguste do la Rive was a friend 
of Faraday On February 26, 1834, Alois Sene- 
felder (1771-1834), the mventor of lithography, 
died in Munich ; on August 7 Joseph Mane 
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Jacquard (1762-1834), the mventor of the loom for 
figure weaving, died near Lyons; on August 19 
General Henri Joseph Faixhans (1783-1834), a 
pioneer m the improvomont of ai^lleiy, passed 
away at Metz, and on September 2, lliomaB 
Telford (1757-1834), the great civil engmeer, died 
m Westmmster 'Telford’s roads, canals, bndges 
and docks are to be found m many parts of Groat 
Bntain After the death of Renme he was the 
rcci^nised head of tho ongiiioenng profession, and 
111 1820 ho was elected the first president of 
the Institution of Civil Engineers, a position 
he held until his death He was bunod m 
the nave of Westminster Abbey and a statue 
of him is to be seen there m St Andrew’s 
Chapel 

So far, all those mentioned have belonged to 
tho western nations of Europo, but of men of science 
born m 1834 the list may well begm with the 
names of Langley, Young and Powell, of the 
United States Samuel Pierpont Langley (1834- 
1906) will always be remembered for his important 
theoretical and proctaal investigations on aero- 
nautics, but ho was also distinguished as a phy- 
sicist and astronomer, and for many years was 
scH-retary of the Smithsonian Institution His 
contemporary, Charles Augustus Young (1834- 
1908), of l^nceton Umvcrsity, was also an 
eminent astronomer, while Major John Wesley 
Powell (1834-1902) was, from 1879 until 1902, 
Director of tho United Statt's Bureau of Ethnology 
and from 1881 until 1894 Director of the Umted 
States Geological Survey < 

These three eminent men were bom m the 
eastern States of Amonca , the birth of tho great 
Russian chemist, Dmitn Ivanowitsch Mendol4eff 
(1834r-1907), carries us to tho plains of Siberia, to 
Tobolsk, where bis father was a schoolmaster. 
Mendclik'ff was bom on January 27 (os) or 
February 8 (n s ) and died in 1007 on January 20 
(o s ) or February 2 (n s ) His life and work were 
tho subject of a memorial lecture delivered to tho 
Chemical Society m 1909 by Sir William Tddon 
Two of Mendclfeff’s contomporanos, bom m 
Germany and famous as chomists, were Carl 
Schorlemmer (1834-92) and Hermann Johann 
Phihpp Sprengol (1834-1906) both of whom, how- 
ever, spent the greaU'r part of their hves in 
England, Schorlemmer bemg tho colleague of 
Roscoe at Owens College, Mwchester Sprengel 
was famous for his mvention of the improved 
mercury air pump and for his work on explosives. 
Another German man of science bom in 1834 was 
Philipp Reis (1834-74) a pioneer of the telephone 
whose apparatus was us^ so early as 1866 by 
D E Hughes when lecturing before tho Emperor 
of Russia, Alexander II 

Leaving the ranks of tho workers m physical 
science for those of the mvontors and engmeers, 
mention may be made of Daimler, Wedding, 
Preece, Woodbury, Vavasseur and Porl^, who 
were all bom m 1834. LoRus Perkins (1834-91), 
tho grandson of Jacob Perkins, was a pioneer m 
the use of high-pressure steam at sea, and in 1880 
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built the yacht ArdkracUe, which oroeaed the speed internal combustion engine suitable for road 
Atlantic usmg steam at 3S0 lb per sq m ; Joseph vehicles 

Vavasseur (1834r-1908) u rememtored for hu In conclusion, passing loferenoe may be made 
improved method of controlling the recoil of large to the approaching centenaries of the terth of Sir 

guns, while Walter Bentley Woodbury (1834-8A) John Lubbock, first Lord Avebury (1834-1913) 

was the mventor of Woodburytype and other which falls on April 30, 1834, whose writings on 

developments m photography Sir Wilbam Preeee primitive man and on bees and ants delighted a 

(1834^1013) was widely known as a distinguished largo circlo of readers , of August Woisraann 

electnoal engineer , Gustav Hermann Wedding (1834-1914) tiio German biologist, bom on Janu- 

(18^1908) was both an honorary member and ary 17, 1834, who was the first to think out a 

Bessemer medallist of the Iron and Steel Institute ; coherent theory of heredity, and of Ernst Hoinrioli 

while Qottheb Daitnlor (1834-1900) will always be Haeckel (1834-1010), born on February 16, 1834, 

remembered as the colleague of Langen, Otto and who has been spoken ot as “probably the most 

Maybach, and as the first to construct a high- influential advocate of Darwinism” 


Experiments m the Stratosphere 

I T has lecently been reported in the daily Press very awkward elongated cigar shape of an ox- 

that an attempt is shortly to be made by tremely largo envelope when filled with hydrogen 

balloon ascent to reach higher altitudes than only to a small fraction — one fifth or one tenth — 

61,000 ft (pressure 50 mni ) claimod to have of its capacity on the ground The whole risk lies 

licen reached by Prokofiev and his companions in with the possible ontangUng ot the practically 

the USSR balloon It is to h<‘ recalled that parallel ropes supporting the gondola When once 

(ibsorvations were made by Kegencr in 1932 using off the ground the mishap cannot be rectified So 

self-registenng apparatus attoehixl to rublier great was the nsk that, m the last Belgian ascent, 

balloons up to a pressure of 22 mm It was reported the balloon was purposely filled with twice as 

that the American balloonists Settle and Fordney much hydnigen as was required in order to keep 

reached a pressure last autumn of about 64 mm , the ropes apiort, the surplus being discharged en 

wbdst the minimum pressure from the records of route 

the Belgian flights of ('osyns, Kipfer and Piccard Tummg now to the instrumental observations, 
was 73 mm it must bo remarked at the outset tiiat the values 

The new attempt represents a departure from of J, the rate of pnxluction of ions per cubic 

the previous methods m that the observers arc to centimetre by the cosmic rays, obtaineil by the 

travel m an open basket but will themselves be Belgian observers, lie within the limits of those of 

completely sealed m flexible rubber suits To Hefner and agree well with them Those of the 

prevent those from ballooning at low external stratostat USSR are said to agree slightly better 

pn-ssure the suits, adequately supported, will bo with the Belgian than with Kogener’s results 

exhausted down to the minimum that a man can Other interesting experimental results from the 

withstand with comfort if he bo supplied with Russian source are that the composition of the 

sufficient oxygen The advantages claimed are air is the same at the lowest pressure reached as 

that the great saving in weight by the absence of on the ground, the relative humidity fell from 

the heavy gondola of the previous flights will 92 per cent on the ground to 42 per cent on the 

enable the observers to roach greater heights The borders of the stratosphere and that, contrary to 

apparatus has already been ti^ited with safety up expectations, gradients of temperature over a few 

to an external pressure supposed to correspond to degrees were experienced within the stratosphere 

a height of 90,000 ft — roughly that attorned by It is noticeable, however, that previous observers 

Regener’s balloons These preparatory ground have attemptwl rather too much on each flight, 

ex{ienment8 are being conducted by an Araencan, but commenting on the new departure and its 

Mr M E Ridge, with the advice of Dr J S relation to previous methods, the borothormo- 

Haldane, at the works of Messrs Siebe, Gorman graph looks after itself, as does the recording 

and Co Ltd at Lambeth, Txmdon It is assumed electrometer for obtaming the potential gradient, 

that the ballooning of the suit at the greatest Perhaps a small advantage would bo obtamod 

height attainable will not mcommode the occupant here m manipulating the leads strung out frmn 

even though he himself is under a very much the car. The Kolhorster ionisation chamber 

reduced pressure The observer will bo enabled to failed to work on the Belgian flight due to 

move about freely and make meteorological and the deposition of body moisture on the insula- 

other observations with instruments in oontaot tiuns, but the advantages of exposing the battery, 

with the atmosphere insulators, electrometers, etc , to the rigorous oon- 

It is true that from the pomt of view of record ditions of the stratosphere eun doubtful. Spectro- 

breaking, this saving in weight is an important meters for recording the sun and sky, light, 

ieature, for it was made clear by Dr. M Cosytis, pyrhobometer for dotenmning the solar ooiutant, 

when lecturing in England a short time ago, that oir samplers and camera can all be worked m th« 

the only praotioal limits imposed turned on the open. Eyes and oars must unfortunately always 
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be endoaed. The deep purple of the sky noticed 
by both the Bolguin and the Russian observers 
must alwa^ be seen through glass 
Of all the observations likely to be made, the 
greatest promise comes firom the projected Wilson 
chamber experiments by Dr, Cmyns that were 
mentioned in Natubx of November 25, p 812 
The need for a further examination of cosmic 
rays w urgent, for their ongm remains unknown 
The interesting effect accentuated m the Belgian 
flights was the difference in the behaviour of 
the ionisation chamber and the Qeiger counter 
as standardised on the ground with -r-rays 
from radium and used in the upper atmosphere 
The relative mdications of the counter increase 
at a greater rate than those of the ionisation 
chamber, and in the highest altitudes reached, 
the activity of one has become thnoo that of the 
other The greater attenuation of the ions along 
the track of the cosmic ray than along that of tho 
standardising p-ray accounts for tho comparative 
falling off of the indications of tho ionisation 
chamber, whilst the counter goes on no matter 
how small the disturbance This result, however, 
IB dcci'ptive, for as the groimd experiments of 
Blackett and Oochialim have abundantly shown, 
only a very inadequate part of the life-history of 
a cosmic ray may be obtained from the study of 


a localised portion of the track of one of the 
secondary particles The intrinsio ionisation per 
centimetre along the track with its secondaries 
tertianoe may be just as high as along that of a 
fl-ray It is well known that, of all the instruments, 
the Wilson chamber set for photographing P-rays 
and cosmic rays is most dehoately poised. Small 
variations m temperature conditions and expaasiem 
ratio with water or alcohol vapour as indicator 
upset the observations Such an instrument, if it is 
ever constructed for the purpose, must be used in a 
closed gondola, on account of its heavy ooils for 
obtaining the requisite magnetic fleld and extra large 
chamber for taking m as much as possible of these 
simultaneous happenings, the non-iomsing links, 
the tracks radiating forwards from diffuse centres 
consisting of neutral particles and positive and 
negative electrons and the localised heavy bursts 
of ionisation supposed to bo associated with the 
complete destruction of a chance heavy molecule 
Apart from the investigations m pure science 
for which such heroic efforts have recently been 
made and arc hkely to be made in the future, the 
reported change in tactics has reopened the 
question of the feasibibty of employing such a 
flying suit m an open aeroplane flying tho strato- 
sphere It 18 claimed that the control will he easier 
than from a completely sealed cockpit. 


Obituary 

Mr H R A Maixock, fbs 


W HEN Mr . Henry Kegmald Arnulph Mallock died 
on Juno 26, 1933, we endeavoured to find par- 
ticulars of his career upon which a suitable obituary 
notice could bo based, but were imsuccessful He 
was on esteemod oontnbutor to our correspondence 
eolumiis, yet, on account of his dislike for publicity, 
few pi'rsonal details were known eonc(‘rning him, 
and no one felt able, therefore, to deal adequately 
with his life and work Dr C! V Boys has, 
however, since contributed to the Proceedings of the 
Royal Society an appreciative account of Malluck’s 
upbnnging and some of the products of his fertile 
brain and mechanical ingenuity We give below 
an abridgement of this obituary notice and are 
glad thus to be able to place on record a tnbuto 
to a great physicist and engineer 


Arnulph Mallock, tho youngest son of the Rev. 
WiUiam Mallock, was bom at Chenton Bishop, 
on March 12, 1851 After leaving school ho 
entered St Edmund’s Hall, Oxford, and when he 
left Oxford he assisted his uncle, Mr W Froudo, 
of Chelston Cross, Torquay, ui workmg out the 
beautiful of the ongmal ship model 
. In 1876 Mallock wont as assistant to the 
late Lord Rayleigh. He had some doubt whether 
his mechanical skill would be sufficient to enable him 
to meet Lord Rayleigh’s requurements It would 
seem that his misgivings were unnecessary for two 
reasons. He was in fact an acemnphshed mechanic, 
of the finest instrument construction if he 


had smtablc tools, and Lord Rayleigh was such 
a gemus m devismg moans almost absurdly simple 
for conducting exponments of tho most crucial 
character 'The time spent under that benign 
influence must perhaps have been the most precious 
of all in encouraging Mallock, if indeed ho needed 
encouragement, in confidence m first prmciples 
where difficult problems were to bo met 

Mallock was fortunate m havmg hved among 
a group of brilliant men m tho engmeenng worid 
— Brunei, Froudo, Tower, of sphenoal engmo 
fame. Baker, Motford and others — and with his 
very great mechamcal skill and considerable 
mathematical ability and ingenuity, was ready to 
attack and solve problems as they arose 

Perhaps the class of experiment for which 
Mallock showed especial genius was any m which 
the smallest movements, tremors, bendings or 
stretchmgs had to be determmed He designed 
and either made himself or designed and super- 
intended the construction, by the firms of 
Troughton and Sims or Adie in particular, of the 
beautiful instruments with which he examined 
tremors duo to tho underground railway, disturb- 
ances of St Paul’s Catheifral, problems oonneotod 
with tho Forth and Tower Bndges and many 
more As a civihan member of the Ordnonoe 
Committee he wrestled with many of the problems 
of ballistics 

Mallock was also mterested in many problems 
in optics, and m particular he was Hkillod in dis- 
seefaon under the miorosoope and wrote many 




pitpera on the eyea of inaeota and the eves of 
apidera. For hia mioroaoopioal mountiiiM Uallook 
E^e uae of Styrax, on which he oontrftuted two 
lettera to NaTtrsi in 1924. Hia optical mtereata 
naturally drew him to expenment, aa ao many 
have done, with the brilliant colours of butterflies’ 
wmgs and the metalhc hues of beetles. 

So long ago aa 1874 MaUook noticed a colour 
henomenon not very conapicuoua, but ready to 
and for almost everyone Aa is well known, two 
sheets of wire gauze or perforated zmc laid one 
over the other give nae to patterns of the watered 
silk tjrpe but without colour. If, however, only 
one piece of fairly fine gauze be ua^ and the other 
18 the reflection m an ordinary looking-glass on 
which it la laid, the patterns are seen aa before, but 
now they are colouira mainly with tempered steel 
colours The simple explanation is given in the 
Proeeedtsga of tht Roycu Socitly in 1918, and it 
IS followed by a note on the colours of tempered 
steel ! 

Matlock was associated with Mr Metford in the 
dea^ of rifle bullets and m aaoortaimng thoir 
trajectories He also earned out experiments on 
the extreme range of nfle bullets with Lord 
Cottesloe An mterosting example of his ingenuity 
and painstaking research is to be found m his 
apparatus for measuring the growth of trees. For 
this purpose ho adopted an instrument which he 
had formerly used for observmg changes m the 
dimensions of cracks on St Paul’s and other 
buildings Another of hia enterprises was the 
design and construction with his own hands of 
a machme for ruhng diffraction gratings This 
raachme is now at the National Physical Labora- 
tory 

These notes refer to a few only of Mallook’s 


oontoibutions to physical science out of a great 
number Fifty-six of his papers appeared in the 
Proeudinga of the Boyal Soeiety and eighty-nine 
contributions from him wore published in Natubb. 

In 1904 Amnlph MaUook married Helena Maria 
Carohne Finlay, of Castle Toward, Argyllshire. 
In his last years with rapidly moreasing blmdness 
her devotion did much to aUeviate his distress, 
for his mmd and interests remamed acute but 
first his beloved microscope and gradually all 
print ceased to be available to him. 

Wb regret to announce the foUowmg deaths ; 

Dr Howard Ayers, president of the University 
of Cincmnati from 1899 until 1904, formerly 
professor of biolc^ in the University of Missouri, 
on October 17, aged seventy-two years. 

Prof Erwin Baur, director of the Kaiser Wilhelm 
Institut fiir Zuchtungsforchung, Berlin, on Decem- 
ber 2, aged fifty-eight years 

Prof Edwin 8. Crawley, emeritus professor of 
mathematics m the University of Pennsylvania, 
known for his work on the geometry of curves, 
on October 18, aged seventy-one years. 

Edward Evans, formerly m charge of the 
science classes at Burnley Municipal College, 
author of “Botany for Bepnners’’, on Deoembw 
23, aged seventy-eight years 

Prof J Cossar Ewart, F R 8 , formerly rogius 
professor of natural history in the Umvorsity of 
Edinburgh, a pioneer in animal breeding research, 
on Decern W 31, aged eighty- two years. 

Prof T Swale Vincent, formerly professor of 
physiology, Umvcrsity of London, an authority 
on the ductless glands, on December 31, aged 
sixty-five years 


News and Views 


New Year Honours 

Thb New Year Honours List mcludea the following 
names of soientiilo workers and others associated 
with scientific work • KC V O.: Sir Richard 
Olazebrook, chairman of the Aeronautical Research 
Committee, 1908-33 Kmghta Dr S C. Cockerell, 
director of the Fitzwilhom Museum, Cambndge j 
Mr. Q. Evans, pruioipol of the Imponol College of 
Tropioal Agnoulture, Trmidad. ; Dr. Kenneth Lee, 
chairman of the Industrial Grants Committee, Depart- 
ment of Soientiflo and Industrial Research ; Col. C. E 
Merrett, president and trustee of the Royal Agn- 
cultural Society, State of Victoria ; Prof. Robert 
Muir, professor of pathology, Umversity of Glasgow ; 
Dr C. T. Hagboig Wright, secretory and hbranon 
of the London Library. 0£.I * Brigadier R H. 
Thomas, lately Surveyor-General of India. O M.Q. • 
Prof. R, E. Alexander, director of Canterbury 
Agnoultural College, Lincoln, new Chnstohuroh, 
New Zealand ; Mr. A. Hiolm, lately director of ogri- 
onltuno, Kenya. CJ.E . ; Lieut.-Col. A. D. Stewart, 
director of the AU-India Institute of Hygiene 
and PuUio Health, Calcutta; Lieut -Col. Ram 


Nath Chopra, professor of pharmacology. School of 
Tropical Medicme and Hygiene, Calcutta O B.E : 
Mr. J. 8 Buchanan, deputy director of techmoal 
development. Air Mmistry , Mr. R O Hatton, 
director of the Horticultural Rewtarch Station, East 
Mallmg, Kent O B E Mr G. H J Adlam, senior 
science master. City of London School , Mr. M. C. G. 
Bonington, lately divisional forest ofHoer and forest 
development ofiloor, Andamans , Mr. C Coles, 
pnnoi^ of Cardiff Technical College ; Mr. D. 
Mackay, for servioo m ootmexion with soientiflo 
exploration and survey in the interior of Australia ; 
Prof. W. Makower, professor of soienoe. Royal 
Mihtary Academy; Dr. P. D Straohan, supenn- 
tendent, Leper Settlement, Botsabelo, Basutoland; 
Mr. H B. Thomas, d^uty director of surveys, 
Uganda Protectorate ; Mr. A. H. Unwin, conservator 
of forests, Cyprus. M^.E . . Mr. A. S. Buokhunt, 
assistant m the Plant Pathologioal Laboratory, Har- 
jienden ; Mr. B. J. Hartley, district agnoultural oifioer, 
Tanganyika Temtory ; Mr. G. A. Pmto, curator m 
the Zoological Gardens, Lohora, Punjab ; 3Ir. M. J. B. 
Rosair, extra assutaat oonservator of forests, Burma. 
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Science News a Century Ago 

Whin we were arranging for the publication 
during 1934 of notes on topics and ovents of sciontifio 
mtorcet week by week a century ago, and of industrial 
changes or inoidcnte in public affairs having contacts 
With science, we invitod several contnbiitors fainiliai 
witli imrticular fields to send us occasional notes for 
this new “Calendar” of past occurrences One of these 
contribiitors, who has siiocial knowledge of social 
and political subjects, has carried his mind back to 
the ^mnmg of the year 1834, and has sent us what 
might have been editorial commonts upon somo 
matters then under discussion Tim (oliimns of 
“Science News a Century Ago", which we projiose 
to publish throughout the year, will not usually bo of 
the nature of comments but rather splocted notes from 
}Hipi<ra or other jiiiblicntions during 1834 Tlicro is, 
however, so much of interest in our eom*spondPnt’s 
retrospective remarks on the first day of that y»>ar 
tliat we liavc no hesitation in ri'proiliicing them 
below The iiot(“H accurately represent tho atmospheio 
at the timt'i and they remind us, among other tbmgs, 
that the Uniteil htati-s had its goki problem then as 
now, and also tliat Kiupirn communication as w« 
know It to day had no existence then 
January i, 1834 

“Jt is natural on Now Year’s day to look both 
backward and forwaid — to take stuck, and ovon to 
speculate as to the future This cotiimg yoai will 
brmg tho conunencomont of th<' fifth year of the 
roign of His Gracious Majesty Kmg William IV , 
and it finds that omment Wing, Kail tlroy, who 
some two years ago piloUsl tho Kefonn Bill to the 
Statute Book, still m tho saddle os Friiiui Minister 
Perhaps tho most notable pitsm of legislation during 
the year which has just elos«sl was the enactment 
of the abolition of slavery in Great Uiitain and its 
Colonics, despite tho opposition of that using hope 
of the yoiingi'r Tones, Mr William Kwart Gladstone, 
MP for Newark Probably n lentuiy hence tins 
measure will bo reganled os one of the Ixildost and 
moat ciilightcnisl effoits of the Bcfonnetl Parliainciit, 
us well as one of its eiiiliesi Who can toll T” 

"I^KINO abrnnil, wo cannot fail to be interests] 
m wliiit goes on in the United States of Amenoa 
Thojr n'oent severance lioin tho British sovereignty, 
and tlicir close ties of consongumily, militate ngauist 
mdiff»>ronco to their welfare m this coimtry Like 
most young eomniunilies, they have thoir own 
troublofi to face , .Jid, is'oiiomi<-ally, tho welfare of 
the whole world luis boon adversely uffivtisl by tho 
prolonged Napoleonic wars W’o fis-l the jiinch hero, 
even yet, most aeutoly, hut our economic fabno is 
more fimily established than theirs. It is an object- 
lesson in the far-reochmg effcots of these factuni that 
this overseas oommuinly, situated so far from tho 
seat of the Napoleonic cunflogration, is nevertheless 
so senously affected American citizens continuo to 
be agitated by the contest which began last year os 
to the legality of the conduct of their President in 
withdrawing the public deposits from tho National 
Bank. Meanwhile, the importation of gold into tho 
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States lias assumed unprooedentad proportions 
sinoe January, 1833 Somo there are who attribute 
all these happenings to a repubhoan form of govern- 
ment , but that IS probably too sweeping a generalisa- 
tion Tho States are young, vigorous, and are as 
yet devolopod to nothing like their fUll extent On 
the other hand, many believe that they have before 
them a future tho brillianoe of which has never boon 
matched m the Old World Time alone can show. 
Anyway, these liappenmgs are of absorbing interest, 
and make us increasingly impatient for the arrival 
of each sailing jmekut with mails In some quarters 
tins impatience takes the form of suggesting that 
matters would hti impioved if the new motive agent 
— the steam engine -could bo brought to such a 
state of perfection an to replace sailing ships by 
stenin shijis but that day is not yet, and tho 
Atlantic IS u turbulent piece of water to bn con- 
quered by so now on invention ” 

Centenary of Philipp Reis, 1834-1874 
On Jnnuarv’ 7 occurs the ot'ntenary of tho birth of 
till' Gorman physicist, .lohann Philipp Buis, one of 
tho <“arliest pionoers of tho telephone Row was bom 
tn Golnhaus(‘ii, and diud at Knedriolisdorf near 
Hombiirg on .Tanuury 14, 1874 at the early age of 
foity years Left an orphan, ho had to struggle 
against many diHiciiltios and it was while an ap- 
prcntioo to a jminter that he laid the foundation of 
his knowkslgo of chemistry and physics Kventually 
he was offered a post os a teacher at tho Institut 
Gamier in yriednchsdorf, which ho had attended as 
a boy. Tt was m hm own private workroom that he 
made tho apparatus which ho called tho “Tolophon”. 
His work was based on tho true theory of telephony, 
and h« probably designed ten distinct forms of 
transmitter and four forms of receiver On Ootobor 
28, 1801, he exhibited his apparatus before the 
Physical Society of Frankfort-on Mom and a year or 
two later lectured on it at Giesson His apparatus 
was also placed on the maikot, and when D E. 
HughcM went to Russia in 1886 m connexion with 
hw printing telegraph, ho took one of Reis’s telephones 
with him and exhibited it to the Emperor Alexander 
II at Uzarsko Zelo, But in spite of the oorreotnoss of 
hw views and hw ingenuity, Reis faded to impress 
others of the value of his invention Towards the 
ond of tho 'sixties he was attacked by consumption 
and this Iwl to hw early death Ho passed away 
entirely unnoticed, but after the telephone came mto 
common use his country attempted to make some 
amends for the neglect ho had suffered, and the 
Government erected a monument over his grave m 
tho cemetery at Fnedrichsdorf Hw biography was 
written m 1883 by Bdvanus Thompson, and on 
January 7, 1884 tho Eleotrotoohnisohe Qewllsohaft 
of Frankfort hold a speoial mooting followed by a 
banquet to commemorate the fiftieth anmversaiy of 
his birth. 

Science and Psychical ReseSreh 
It was suggested m a leading article m Natubii of 
December 23, that mvoetigations in the field of 
abnormal psychology, and the alleged physical 
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phenomena said to accompany particular etatea of 
mental diSHOoiation, might appropriately bo taken 
up by a depwrtment of a univemity or other reapon- 
Hible aoientifio institution as subjects of post-graduate 
research. Smee then we have received a circular 
relating to the formation of a body with the titlo of 
the International Institute for Fsyohioal Research, 
“for the furtherance of knowlmlgo m regard to 
psychic phonommia” The president is Prof Elliot 
Smith, and two of the viee-presidenta are Prof 
Julian Huxley and Prof K W MacBride The 
chairman of tlie executive committee is Mr J Arthur 
Fmdiay, a well-known busmewH man in Glasgow, 
whose book “On the Edge of the Ethoric”, published 
last year, described a senes of sittings with a Hcottish 
"direct voice” medium .Tudging from this book, 
Mr Findlay has little conception of the ciitical 
attitude of science towards the eviilenco which he 
presents and the explanations he gives of the phe- 
nomena he describes In the words of our reviewer 
of his book “But from reading Mr Findlay’s 
mcords the scientific method might be thought not 
to exist Ho soems to have no appreciation of the 
implications iiiidorlying many of his remarks , no 
desire to see tho phtmomoiia <h«oribed in accurate 
and scientific terminelogy ” 

Perhaps tho men of science who have become office 
IsHtrers m tho new organisation will be able to see 
tliat whatever investigations are undertaken are 
more in weord with what science dcmanils than arc 
those tho explanations of which are aooepted by 
Mr Findlay In any event, we need scarcely say 
that wo do not regard the new Ivsly os satisfying 
the conditions of psychical nsicarch in a university 
er similar institution referred to in the leading iirtielo 
in our issue of December 23 Its aims and intentions 
do not seem to us to differ essentially from those of 
file Society for Psychical Research or from Mr 
Harry Prieo's National Laboratory for Psychical 
Researoli 

The Sea-Fish Commisuon 

In accordance with the provisions of Hectioii 6 of 
the Sea-Fishing Industry Act, 1033, the Korrotaryof 
btate for Home Affairs, tho Secretary of State for 
Scotland, and tho Mmister of Agiiculture and 
Fisheries, have appointed u Sca-Fish Commission 
consisting of tho following Sir Andrew R Duncan 
(chairman), Viscount Wolmer, M P , Mr Francis 
Beattie, Mr Edwin Fisher, and Mr Lawrence Neal 
We note with regret that no man of science has 
foimd a place on this Commission, notwithstanding 
that some of its functions make scientific knowledge 
desirable — ^particularly pisoioultural knowledge .To 
emphasise this desirability, it may bo mentioned 
that the functions of the Committee wdl moludo tho 
investigation of matters relating to the storage and 
treatment of fish after landing , and it is also inevit- 
able that pre-landing problems will call for mvesti- 
gation. It IB most disappomtmg that the tendency 
to Ignore scientifio workers in the personnel of various 
kinds of eommisnons and oommittees should still 
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persist , It IB the more difficult to understand when we 
remember that some members of the Cabinet have 
hitherto shown themselves to be soiontifioally 
minded 

“Codex Sinaiticus" 

An appeal to tho public for tho amount necessary 
to acquire tho “Codex Hinaiticiis” for tho British 
Museum could not fail to meot with a generous 
response, osptsnally when backed by the offer of the 
Oovemmont to provide an amount equal to that 
raised by public subscription up to a limit of £SO,000 
Thu unique place of the Bible m English life and 
literature renders it peculiarly appropriate that of 
the two oldest and most valuable sources of the Qreek 
text, the “Sinaiticus” and tho “Vatioanus”, one 
should find on abiding resting place beside the latei 
“Aloxandrinus” m the British Miisoiim, while the 
other lies in Rome Tho price to be paid to Russia 
IS undoubteilly large, ovon though the method of 
payment will lighten the burdm , but it cannot be 
held too high for tho enhanced prestige which it will 
confer on Britain's greatest national museum and 
the mcreasisl opportimitios it will afford British 
sohularsiup m biblieal studios, wliieh alreaily stands 
high The crowds which thronged the British Museum 
in tho days following the Christmas holidays, for a 
brief glimpse of the mamiucript — by the end of the 
w<s>k there had been 20,000 visitors —and tho reaili- 
ness with which small subscriptions poured m, were 
an eloquent testimony of tho extent to which the 
imaginatiun of tho pubho outside scholastic and 
loamed cin-les had been touched by tho interest of 
this doeiiinent of almost imiquo importance in tho 
history of civilisation 

Arciucological Exhibitions at the Bntish Museum 

Two loan exhibitions were opened on January 4 
in the Depaitmisit of British ivnil Medieval Antiqui- 
ties, British Museum, at tho head of tho mam stair- 
case, containing nispectivoly pre-Crag flints from 
Suffolk and palmoliths from the Raised Beach and 
Coombo Rock of Sussex Mr Reid Moir’s exhibit is 
intended to show at least four periods, indicated by 
different patinations, for tho rostro-cannatos and 
other types from the Bone-bed at the base of the 
Crag , and one example m particular, which has a 
sandy deposit adhering, is heltl to prove its flaking 
prior to tho Diestian ileposits of tho Lower Pliooeoe. 
Excavations by Mr. .T B. Calkin at Slmdon Park, 
betwfsm Cbichoster and Arundel, have produced a 
senes of worked flints which can be ilated geologically, 
as some (mostly rolled) were found m the upper level 
of tho Raised Beach there (surface level 136 ft 0 D.), 
others on tho top of the Beach and in the lower part 
of the Coombo Rook above it Sufficient qieoimens 
have been found to prove tliat tho Raised Beach 
dates from late St. Aoheul tunes, and the Coombe 
Rook covered a Levallois woriung-floor aa at North- 
'^fleet The Raised Beach a little south, at a height 
of 80-90 ft. O D , has not produoed enough to 
establish its identity. 
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Archeological Exploration in Penu 

Much oh it may bo rogrotted that the Britiali School 
of Archoiology in Iraq (Gertrude Boll Memorial), 
m accordance with the decision announced at the 
end of lost season, will not itself bo responsible for 
expeditions of arolueological exploration m its spocial 
provmce, pending more satisfactory arrangements 
under the antiquities laws of the country, the an- 
nouncement of the grant of £600 from the funds of 
the School to Sir Aurel Stem towards the cost of 
excavating mounds m south-western Persia will 
afford archspologiits some measure of consolation for 
the suspension of activities in northern Iraq The 
archeoclogical wodc which Sir Aurel proposes to 
carry out with tho assistance of this grant is in oon- 
tinuatjoii of certain investigations which ho has made 
durmg tho past two seasons m south eastern Persia, 
whore a number of early sites wore examined He 
will cover a field in whicli it is anticipated that much 
needed evidence will be obtained bearing on the 
relations of the early culture of Elam and possibly. 
It IS hoped, tho rulationship of the Indus valley civilisa- 
tion to tliat of western Asia — ut the moment tho 
most mtriguing of the problems of Middle Eostom 
prehistory It is also announceil that the British 
School has made a grant of £100 towaids tho expenses 
of tho short season of excavation at Ur which is now 
opening 

Prchtstcnc Art in the Libyan Desert 

Should preliminary announcements be GonSnned 
by subsequent examination of tho evidence, a 
furtlier link in tho relations between tho prehistoric 
art of northern Africa and tho Bushman art of Soudt 
Africa 18 afforded by discovenos mado by Dr Leo 
Frobenius in the Libyan Di-sort Dr Froboniiis, 
who has just returned from his eleventh expedition 
to Africa, reports, according to a Frankfort dispatch 
m tho Txtnts of December 28, that ho has discovered 
in the Auwenat massif a centre of supplies for tho 
stone implemi'iit factories of vanous parts of North 
Africa, with evidence in tho form of rock diawings, 
stone tools and traces of pottciy of two distinct 
cultural periods, the older coming from Lower Bgypt 
m the north, tho later, of a character hitherto un- 
known, coming from the south Muvuig south to 
tho oasis of tk>luiiah m northern Kordofon, Dr 
Frobenius dwoovenvl a now southern culture with 
a ooramio mdustry dating from between 8000 and 
4000 B r m an area which ho regards os having boon 
tho valley of a third or ‘Yellow’ Nile On the route 
to this centre, 44 stone iraplnmoiit factoiies were 
discovered as well as several hundred rook-drawmgs, 
rapresentmg men and animals engaged in various 
activities It 18 maintained that those disoovcries 
throw a new light on the relations of the art of North 
Aihoo, East Spain and South Africa, while the dating 
of tho ‘factories’ makes it possible to determine tho 
direction of culture drift 

Pmentadon to Sir Herbert Jackson, K.B.E., F.R-S. 

Thh Council of the British Scientific Instrument 
Reeeorch Aesooiation hold on mfoimal luncheon at 
^ Connauf^t Rooms on December 21 m honour 


of Sir Herbert Jackson, who oooapied the position 
of Director of Reseoroh of the Asaooiation from its 
beginning m 1918 until July 31, 1833. Some thirty 
members of council and friends, r^rosenting all 
sides of the soientifio instrument mdustry, attended. 
After the luncheon. Sir Herbert Jackson was pre- 
sented with a gold nunute-repoater watch and a vase 
of carvod white jadc, and Lculy Jackson reoeived a 
pair of ivory-backed brushea and a mirror. Mr. 
Conrad Beck, m proposing the toast of Sir Herbert 
and l.ady Jackson, spoke of tlio valuable work vBuoh 
Sir Herbert Jackson had done and of the friendly 
relations which had existed between Sir Herbert and 
all the members of the Association Sir Frank Smith 
and Mr. H. T Tixard both refoired to the wide 
range of Sir Herbert’s activities and to tho wealth 
of helpful suggestion which he could invariably 
bring forward m discussions on non-techmoal as well 
as on technical matters In the remarks made by 
Mr B S Whipple, Mr F. Twyman and Mr. J. 
Uasselkus, special tribute was paid to Sir Herbert's 
power of inspiring solf-confldonoe in those with whom 
he came mto contact, and to the onoouragement he 
had always given to instrument makers not to be 
satisfied with an instrument that was good enough, 
but to produce an instrument which was really out- 
standing High tribute was jiaid also by all the 
speakers, to Lady Jackson, who shares the affection 
in which Sir Herbert himself is held Sir Herbert 
Jackson, after thanking the eoimcil and members of 
tlio Association for thoir expressions of appreciation 
and for tlioir gifts, rcferml to tho assistance and 
CO ojieratiun which he hod received from the industry 
Itself, and to the spirit of enterprise which animated 
tho iniliistry without these it would havo been 
possibln to do but little 

The PhyNcel Soaety's Exhibition 

Tub catalogue of the Annual Exhibition of 
Scientific Instruments and Apiioratus to be held at 
the Imperial College by tho Physical Society on 
January 9-11 is an octavo volumo of 184 pages, 
the trade section occupying 148, the research and 
experimental soction 20, and the mdox to tho trade 
section 6 }>agos Reference to the exhibits, the stands 
and the firms exhibiting has been greatly facilitated 
by the number of tho stand and the name of the 
him being printed at the head of oaoh page A 
oonsideroblo number of illustrations are providfid, 
but there is still a number of firms satisfied with 
showing little morn than the outside appearanoe of 
a piece of apparatus, for example, a box on tho top 
of which are a handle for carrymg, a small window 
and a few terminals, instead of a diagram of lU 
mechanism or a view of its interior As a contrast, 
the descriptions m tho research and expenmeatol 
section are full of tho mformation which a potential 
user of an instrument or a method requires m order 
to dotormino whether it will suit his purpose. In 
tho trade section, instruments which have not been 
exhibited previously are marked with an astensk and 
on tho stalls with a rod star. Many of them are 
connected with branches of physios which have m 
recent years become important m mdustry, for 
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example, deteoton of dangerous gases m air, X-ray 
equipment, oolonmeten, valves and photoelnotno 
oells. Others introduce new methods into old flelds, 
for example, an engravmg machme which seems likely 
to displace etching, a gas tube which leaks an electro- 
static charge away if the potential exceeds a fixed 
value, a polish measurer working photoeleotnrally. 
and an optical tube of small diameter for exammuig 
the inside surfaces of long tubes. For this device 
the name “mtrosoope” has been mventofl Other 
now names are “grapher” for recorder, “hygro- 
graph”, “opacimotor", “stonnngraph” and “stormo- 
guide” for forms of barograph, any of which may 
at some fiituro date find plaoee m a new Oxford 
dictionary. 

The Utc Mr. W. W. Ouless, R.A. 

Ths death of the distinguished portrait pauiter, 
Mr W. W. Ouless, on December 26, at the age of 
oighty-fivo yean, reoalls his skill m the portrayal, in 
miioh faithfulness, of many well known men of 
science An oil painting of Charles Darwm, a treasured 
possession of the family, was executed m 1876, 
and a replica by the artist himself hangs m Christ’s 
College, Cambridge Constderod by Darwin’s chitdreoi 
to be an outstanding presentment, it was etched very 
successfully by M. Rajon. It is recorded m the “Life 
and Ijcttors" that the portrait was finished at the 
end of March 1876 , that Darwm felt the sittings a 
groat fatigue in spite of Mr Ouless’s considerate 
desire to spare him so far as was possible. In a letter 
to Sir Joseph Hooker, Darwin remarks, ’T look a 
very venerable, acute, melancholy old boy ; whether 
1 really look so I do not know ” Another portrait 
by Ouless was of iSir William Bowman, F K S (1816- 
1892), emment in ophthalmic surgery. Bowman’s 
odmirera at homo and abroad specially engaged tho 
services of Ouless for this work, whilst at tho same 
tune they arranged for a roprmt of all his scientific 
treatises, with Prof. Burdon Sondemon and Mr 
Hulke as supervisors of the issue. In 1928 Ouless 
painted a portrait of Sir Arthur Keith 

Asutic Society of Bengal 

On January 16, 1034, the Asiatic Soeioty of 13<mgal, 
which was founded under tho name of the "Asiatiok 
Society”, on January 16, 1784, by Sir William 
Jones, will reach the age of a hundred and fifty 
years. The Society was founded to mquiro mto tho 
history, civil and natural, the antiquities, laws, arts, 
soienoes and literature of Asia, and during ita long 
existence its us^ulness has spread far and wide, and 
It has to its credit a wonderful record of achieve- 
ments Tho president and oounoil of the Society 
have decided to celebrate, on January 16, the 
1 60th amuversary of this foundation. The anniversary 
programme anil consist of a oonversazione m the 
Indian Museum, and a banquet m the hall of the 
Society, followed by a speoial anniversary meeting 
to receive addresses from learned societies and to 
elect a number of honorary aiuuversary members of 
the Society. In oonnexion with the oentenary 
oolebratioB in 1884, a volume depiotmir the progress 


of letters and aoienoe during the preoeding hundred 
years was published ; and it has been decided to 
undertake the preparation of a special volume on 
similar lines covering tho period of the last fifty 
years 

The Electronic Organ at Poste Parisicn 
Among the many applications of tho thermionic 
valve 18 tho invention of a new typo of organ, which 
makes use of valve -produced eloctncal cmeillations 
converted into sound through the agency of a loud- 
speaker Many types of such ‘electronic’ organs are 
bemg developed m different parts of tho world and 
somo of those are already bemg iisod for broaileastmg 
purposes An illustrateil description of this typo 
of organ installed at the Poste Parisian broadcasting 
station IS given in tho Wtreleaa World of December 
22 This organ hns throe inontials, oacli of four and 
a half octavos, together with two anil a half octaves 
of pedals, making a total of about two hundred notes 
For each of these notes a three -eleotrodo valve is 
provided with its oscillatory circuit, ooraprising a 
fixed condenser and an iron-cored mduotanen, tuning 
being effected by a screw adjustment of the iron core 
Another two hundred valves are fitted m tho amplifiers 
which food thirteen loud-speakers A number of 
auxiliary instruments, mostly pneumatically operated, 
are fitted to produce the various noises and ‘effects’ 
required m connexion with broudoasting programmes 
A notable feature of tho now instrument w tho 
‘kwoU’ action, which is controlled by a pedal -operated 
rheostat applied to the whole of the organ, and not 
only to one or two manuals as m the case of the 
normal organ The oscillations produooii by tho 
first valves ore very rich in liarmomos and by switch- 
ing in various filter eirouits tho quality of the tones 
emitted can be varied to a eonsiderablo extent 
TIk) whole instrument is very compact and, for 
broadcasting purposes, the loud-spoakera are not 
required in oireuit since it is obviously unneoeesory 
to convert the eleotnoal into acoustical energy ui 
order to control a wireless transmitting station 

Stream-line Form m Motor-Cars 
Exfbbimbnts corned out on models m a wmd 
tunnel by R. H. Heald, of the U 8 Bureau of Stan- 
dards, shows that tho trend towards stream-line form 
m the oonstmotion of modem oars leads at high 
speeds to a substantial saving of power and therefore 
of petrol. The tests show the air reaistanoe of the 
1833 oar is more than twioo that of a completely 
stream-lined oar of tho some frontal area. Aooordmg 
to a moil report from tScienoe Service, tho testa were 
made on models ranging from one quarter to one 
fifteenth natural size with wind velooities varying 
from thirteen to sevqnty miles per hour. Some of the 
models were of oars of tho past, but two represented 
oars which may be used m the future Tho 1933 
model had disk wheels, exposed bumpers, feoders,^ 
head-h^ts and a spore tyre. One of the models of 
the motor-osF of the ftiture had a wmd-shteld which 
made an an^ of 46° with the horuontal, the ohaasia 
was rounded at the ton and baok and the hneo were 
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mcxithly moulded. The other model had the whole 
upper part roundcxl, wa« blunt at the front and 
tapered at the back Mr. Heald compuh's fiom hw 
roeultB that, at 60 mike per hour, the 11)22 Sedan 
roquiree 27 h.p to overcome air reeiatanco , 26 h p ii 
taken by the 192H Sediui and IS h p fur the 1033 
model Tile two Htream-lmed mudoN took S and 6 h p 
roepoctivply At 48 mileu per hour it wan found tliat 
tho hoTBO power expended on air reaietanco woe 
halved and at 76 m p h it wan doubled Mr, Hfwid 
roneludee that the 1933 motor, ahoni of ite projecting 
bumpora, head hglita and apani tyre, and fitted with 
a rounded top and nloping wind ahicld, would con- 
mime 10 h p lens at 60 m p h and 20 li p Icsm at 
70 m p h 

Earthquake Insurance in New Zealand 

AcconniNO to a incviago publiihetl iii the Times 
of December 21, the .Tudieial (.'ommitteo of tho 
Privy (’oiincil m New Zealand has decided that, 
under tlie Workers’ Compensaf Kin fot Accidents 
Act, I ompciisation could be claiineil for tho death 
or injury of lubonn'm engaged m their occupations 
during the lecent Hawke’s Bay earthijuake Tlie 
insurance coinpanieH Htatisl that their liability m the 
event of a great disaster would be so serious that 
they could not undertake the risk The (lovemment 
acoonluigly introduced a moasiire to remove em- 
ployers’ liability in sueh uim*s in future This projWHal 
being oppoHisl, a eomiiroinise was reocheil limiting 
the total liability of the comiNUiies to £50,000 in n 
amglo carthijuako or m a sen<>s of earthipiakes lasting 
for seven ilays 

Teaching of Biology in South Afnca 

An address by Dr E P Phillips on ’’Tlio Teaching 
of Biology”, R'lul to tho S<iuth Afncaii Biological 
Society, appears in the Society’s Pamphlet No 6, 
1933 Dr Phillips advocated an introduction to 
biology in the schools hy cosv stages, which would 
give pupils an insight int<i biology os a concrett' 
whole and not as isolated focts His scheme, Isiginning 
like many othore, with tho differences ts-tween Iiv ing 
and non living, leads gradually luid fmallv to know- 
ledge of elementary liiunan jiliysiology, and ineliiiles 
information on thi' great genemlisaiions of biology 
Tho discussion whitfi followtsl showisl a widis<|iFead 
feeling that binlog> is not satisfactorily taught in 
schools, and Dr Jonse placed his hnger upon the 
weak spot m the present systi-m when ho miuie a 
plea for better trained tcacliors in biology 

Lovibond Comparator with B.D.H. Indtcators 
Includko m tho '‘Catalogue of BDH Fine 
Clicmical Proilucls”, recently received fioin the 
Bnti.di Drug Houses, Ltd , London, N 1, is a leaflet 
describing the T»viboiul comparator for use with 
B.D H mdioators. Tho apparatus consists of a metal 
oaae, openmg like a book, and furnished at the back 
with an opal glass screen anrl two jmrtitions to take 
the teat-tuboe oontaming tho liquid under examina- 
tion. Tiffi standard oolour glosses, mne in number. 


aro fitted into a flat diso which may be rotated m 
tho front half of the oase, whioh contains two holes, 
in front of tho tost tubes. By rotating tho disc, a 
oolour glass is brought into view m front of one 
test-tube, containing tlie luiuid only , through the 
other hulo tlie tcet-tube containing Iniuid with tho 
coriect amoimt of appropriate indicator added is 
visible simulUmoously Tho oolour comparison can 
thus bo quickly mode Tho pH value of the colour 
appears at a third hole m the front of tho case 
Discs aro available for difforont indicators of pH 
2 8-9 6 and also for BDH Universal indicator, 
pH 4 -11 

Eclipses of the Sun in 1934 

Thkkf will be a total eclipse of the sun on February 
13 14, which IS invisible at Greenwich The siiii will 
rise erhpsed over Borneo, and the path of totality runs 
across tho Pacific Ocuau without crossing any Umd 
except a few very small islands Oroluk Inland, 
Losap Island and Wako Island he on tho path of 
totality No Biitish expedition has bwii organised 
to observe the eclipse from any of these small islands 
In Bom<>o tho t'clipsi'd sun will, of course, bo so low 
down that no useful spectroscopio observations can 
Ik» made The second solar eclipse which will take 
place m 1934 will bo an annular eclipse on August 10, 
also invisible at Greenwich Tho track crosHoe South 
Afriia iiom MossameiloH to Inhambane 

Announcements 

A coNFKKUNCB On atomio physics will bo held in 
1934, under the auspiccM of the Physical Society It 
will be 0|K‘np<l by I/>rd Biitherford, and will probably 
oxt<*nd over two days at least, some of tho meetings 
bi'ing held in J/ondon and some in Cambiidgc 

Wb regret that in roforring to "Street Trafflc 
Flow” by Mr Henry Watson in Naturb of Documber 
30, p 987, tho price quotesl was Sis net Messrs 
Chapman and Hall, Ltd , inform us that the price of 
(he b<K>k IS 2Is net 

Aitucations iini invitod for tho following appoint- 
nu’nts, on or before the dates mentioned — A junior 
tcsluncal assistant for the Directorate of Ordnance 
Factories, War OlHce — ^Tho Permanent Under- 
secretary of State (C 4), Tlie War Oflioo, London, 
S W 1 (.Tan 10) A chief technical assistant to tho 
oloctncitj uiidortakmg of tho Metropolitan Borough 
of Poplar -Tlie Town Clerk, Council Offices, High 
Street, Poplar, E 14 (Jan 19) A prmcipal of tho 
Croydon Polytechnic and Kvenmg Institutes — ^The 
Education Officer, IMucation Office, Katliarme Street, 
Croydon ( J an 3 1 ) A specialist aerologist m the Union 
of Soutli Afiico — Tho Secretary, Office of tho High 
CommisKionor for tho Union of South Africa, Trafalgar 
Square, London, W C 2 (Fob 6) A principal of the 
Grimsby Technical Evening School— The Secretary, 
Education Offices, Grimsby A chemist under the 
Sudan Government, at Khartoum— The Controller, 
Sudan Government London Office, Wellington House, 
Buckingham Gate, London, 8 W 1 
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Letters to the Editor 

[Th» EdUor dot! not hold hvnutlf reaponoibU for 
opvMont expreated by hta corraapondanta NatUtar 
can ha undartaka to ratwm, nor to oorreapond touh 
tha vntera of, reacted manuacnpta tnUnded for thxa 
or any other part of Natcjub No notica w taken 
of anonymoaa oommunwationa ] 


Positive Electron Tracks 

I Ctroiis-JoiaoT, Andorson luul Noddenneyor. 
Meitnor and Philipp liava boen ablo to obiiervo 
poHitive oloctrona produced by the hanl y rays of 
tliorlum C' m lead and other olomenta. An attempt 
to explain the phenomenon hoa lieon mode by 


The table below oontaiiM the valuea mooaured for 
four photographs 



‘ItepnMluced In Fis 1 


The gooil agreement of the ealeulatod and the ob- 
norvod data is much m favour of the second assumption 
In tho fourth case, the first assumption does not 
hold at all. sinoe it requirm tho collision to be acoom- 
panied by an increase of energy 

It IS interesting to note 



that. III tliroc (ases out of 
iniir, the ratio a + lt- gives 
apiiroximafelj^ tho same 
value, siiincthing between 
2 mill 4, the same as in the 
easi' observed by Curio- 
Jiiliot It appears os if, 
on tho avera^, tho poai* 
five electron were en- 
dowed with a considerably 
greater i ‘norgy For heavy 
elements, as in Curio- 


Opponheimor and Plo-iset, who consider it us a kind 
of photo-effect from the levels of negative energy, 
the absorption of a quantum of light energy resulting 
in the formation of two matonol particles, a negative 
and a positive electron A pair of these oleetrons, 
formed m the gas of a Wilson cliambor, is to bo seen 
on one of the photogmplis publish^ by Cuno- 
Johot* 

So early as 1931, I myself obsorvod similar cases 
in the oourso of my resoarvhos on tho Compton 
offoot. In this, tlie hard yrays of thorium O' were 
used and a Wilson chamber placed in a magnetic field 
One of several pairs of storooseopio photographs 
which show the phenomenon is reproduced os Fig I 

The origin of tho track whioh is to be seen in tlw 


Joliot’s experiments, the imergy appears to be divided 
into nearly espial parts 

The study of the senes of photographs, including 
tho four eases of the above table, showwl that tho 
total number of Compton eleetroiis eorrosponduig to 
tho lino 2620 ekv is aliuut 700 It may bo said that, 
nx tho case of light atoms (nitrogen, m luiriicular) 
the number of olisstronio pairs is of tho order of 1 per 
eont of the Compton cloelrons, m go«l aeoordanoe 
with tlie v’aluo computtsl by Opponbeimer and I’lesset* 
In general, tho abovo-montioiioil facts ore ui fairly 
giHHl agreement with the computations of these 
authors os well as with Cune-Jobot’s resiiits oon- 
onming the variation of the oflect 'With tho atomic 
: inimbor of the element 


middle of Fig 1 con be interpreted in 
two difterent ways , 

1 The triK-k may be due to a 
single negative eleotron which lirat 
moved along the arc of the larger 
circle (counter clock-wise), lost most 
of its energy m a non-clostio oolliaion 
(Krammer's jump), then suffered a 
deviation by about 180" and finally pur- 
sued ita way along a curve of smaller yio 2 BtiTeowopiophotogisiihiiirokiotroololraolo. 



radius, of which a whole turn is shown 


2 Tho two branches may belong to two electrons 
of different sign issuing from the some jiomt (winch 
IS moricesl by on arrow) and deviated by the magnetic 
field m opposite directions. 

In the case illustrated m Fig 1, as well ns in three 
other anedogous eases, the r^ius of the electronic 
tracks oan be determined with comparative accuracy ; 
therefore wo are able to verify whether tho energy 
IS such as oan be deduced from theoretical oonsidera- 
tions on the assumption that the efEeot is due to 
photons of the line Av “ 2620 ekilov*. 

As IS well known, the sum of their kinetio eneigies ’i 
is : 

Av - 2mc' » 1600 okv I 


The data of Cuiie-Joliot socm to indicate that 
tho mtio. number of pairs/number of Compton 
niootrons, is pruportiunal to the atomic number, 
as also follows from the Opponhenner-Flceset 
theory 

II The stereosoopic photograph reproduood as Fig. 
2 reprosents apparently a case never observed before, 
namely, a pair e+ -f s_, produced by a ^ partiolo 
On the left is seen tho track of tlie primary particle 
(e-) , at the end of this truck, moikod by an arrow, 
two now tracks oan be observed belonging to oom- 
paratively slow elootrons emitted in opposito 
directions and deviated by the magiwtio field in a 
diffnent way. Eadh of t^ two electrons possesses 
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an energy of about 100 ekv. The energy of the primary 
electron iloea not allow of very accurate evaluation, 
but it 18 8ure to approach some 1200 e v. {E) The 
energy balance is thus seen to be correct , 

E =* -j- t-r + •— 

(After oolliHion, the kinetic energy is earned only 
by one of tlie two negative electrons which take part 
in the procens ) 

During the impact, the impulse of the primary 
particle is wholly passed on to the nucleus and the 
latter acquires nufficient energy to produce several 
ionisations At the iiitemeotion of the throe tracks 
there is to bo seen a distmot thickening due, perhaps, 
to the ‘recoil’ of the nucleus 

Among my roniauimg photographs, I hove one 
very similar to that of Fig 1, but it is loss to bo 
relied upon, since, on it, the electronic track lies on 
the boundary of the illuminated region 

The total length of the oloctromc tracks 1 have 
hitherto examined amounts to snveral himdreds of 
metres The probability of thn ofTect is thus soon 
to bo rather high , in any event, it is much iibovo 
the corresponding theoretical value found by Furry 
and Carlson* 

Assuming the ahovn mturprutation oml Dirac’s 
conception of tlio positron to bo correct, an intonae 
‘annihilation radiation’ should be expected to take 
place from the antieathodo under the action of on 
electronic Isiam if the velocity of the I'lootrons 
exceeds 1000 ekv 

D Skudbltzyn 

Pit} steal Technical Institute, 

Txmingrod 
Nov 0 


■ I Curie and F JoUot, J Pkyt , 4 , 428 , 1943 
ggg A, m, SIS 1912 
nor and M 8 tnoank. i'A|r< tUf . 
idJ F Carbun, i'Ayi 


Combination of Proton and Neutron 

tloMK time ago, experiments were mode, moollabora 
tion with Dr, H Gray, m winch the scattering of 
neutrons by various materiols was deteetod, with the 
aid of a high pressuni ionisation chomboi oontainmg 
nitrogen' ‘The results wore on the whole compatible 
with the view that the observed ionisation was duo 
to neutrons soatterod in all din*otions by elastic 
collisions with nuclei, and various ()s|iorimenters liave 
confirmed this* McasurementM m^e with paraffin 
wax and liquid hydrogen (the latter kindly provided 
by Dr P Kapitza) sliowed, however, the surprising 
result that radiation whs freely emitted at angles of 
120°-180‘’ to the direction of the luciilent neutrons 
It IS clearly impossible fur neutrons to be scattensl 
at anglm greater than a right angle by single elostio 
collisions with protons, and calculation shows that 
multiple seattormg cannot explain the observed 
effects 

Recently the experiments liavo been rmuraed, and 
the scattering m the backward direction from paraffin 
has been measured m terms of the ionisation pro- 
duced in two high-pressure chambois filled with 
argon and hydrogen A given mtensity of gamma- 
radiation produces an ionisation current twelve 
times greater in argon than in hydrogen, while for 
nautrons the ratio is rathor less thw unity Accord- 
ingly it was possiblo by eomparmg measurements 
m the two gases to distinguish between gamma- 
radiaticm and neutrons AVbki allowance was made 


for the carbon present m the paraffin (by observation 
of the scattering from graphite) the raeulta showed 
that the radiation scattered firom hydrogen was 
oitiroly gamma-radiation Absorption measurements 
extended up to a thickness of 3 4 om of lead mdioated 
tliat the scattered gamma-radiation was hetero- 
geneous and of mean quantum energy of two to four 
million volts. 

No mei'hanism is known to account for the baok- 
ward scattering by hydrogen of the hard gamma- 
rays praeont m the radiation from the souroe of 
polonium plus beryllium, and experiments with 
thorium C' gamma-rays failed to show any scattering 
under similar conditions The most plausible way 
of explaining the miiilts is to suppose that m some 
of the collisions between the neutron and proton, 
the particles combine to form H', the heavy isotope 
of hydrogen Thn combination will result m the 
emission of energy m the foim of gamma-radiation, 
anil assuming that momentum is conserved, the 
amoiuit of radiation will be roughly equal to half 
the kinetir energy of the neutron plus the moss 
defect of the H* nucleus (about one million volts, 
taking the mass of tlio neutron as 1 0067) The 
energy iltslucod oxpeiimentally for the gamma- 
radiation would agree with a neutron energy of two 
to SIX million volts This is of the right order, for 
the majority of the neutrons from beryllium and 
polonium have energies between two and four 
million volts, and some have more. 

It IS to bo expecttsl that U* nuclei produced m 
this way could be observed m the expansion chamber 
os short tracks confmod to directions within a few 
dogitsis of the direction of tho neutrons It is possible 
from tho presont data to make only a very rough 
oalciilation of tho number of such tracks compai^ 
with tho number of recoil protons, but it is estimated 
that tho proportion may be as high as one quarter 

Those expenmonts have been made with tho active 
support of Dr J Chadwick, to whom 1 am much 
indebted I wisli nspocially to thank him for pre- 
paring the polonium source, and for suggesting the 
interpretation of tho experiments 

D. E Lea. 

Cavendish laboratory, 

Cambridge 
Dec. 22 


BrosUu, C H 
U. 487, 193 


Cosmic Ultra-radiation and Aurora Borealcs 

Reoohub of tho ionisation in a closed vessel, 
caused mainly by tho oosmio ultra-radiation, have 
been obtamed at Abisko in northern Sweden (lot. 
68° 21' N ) during two periods ■ October 1923-July 
1030 and Keptembor 1032 July 1933'. During the 
first {xiriod, a KolhOntor apparatus, plaoed withm 
on irou shield 6-11 cm. m thickness (free opening 
upwards), was used , during tho seoc^ period, a 
Stcuiko apparatus, placed within a lead shield 10 om. 
m thickn^ in all directions, was used. Every second 
fortnight tho Steinko apparatus reoorded, however, 
with tho shield open upwards The results of both 
periods have bmn oompared with siraultaneoua 
observations of tho auror® borealoe and also, for the 
first period, with the simultaneous magnetic reooida 
of the Geophysical Observatory of Abiako*. 

The ionisation found during aurom of different 
typies and of different extension over the sky of the 
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flnt penod la ahown in Table 1. It la a6ea tiiat the At the present tune, I cannot see any other 
ionisation tnenaau during aurona and alao with their explanation of the above mentioned “apparent 

extension to the sonthem part of the sky The oontradiotion” between 1929-30 and 1932-33 than 

material of the hrat period is unfortunately not that some oonnexion exists between the ionisation 

great, but the indioation m Table 1 of an moreaae and the sunspot period The last sunspot maximum 

of the ionisation during aurora is strongly supported ooourrod at 1928 4, and the relative numbers for 

1929 and 1930 wore 68 0 
and 38 7 roepootively. For 

1932 the relative number 
was 11 1, and the sun- 
spot minimum oocurred m 

1933 

The moohanism of the 
relation of teireetnal mag- 
netism to cosmic ultra- 
radiation is still unknown, 
but as we now know no 
cause why the ultra-radia- 

by the similar mcreaso of tho ionisation dunng tion should behave m op|>osite ways during magnetic 

mognotio disturbances m the same penod, which was stunns at sunspot maxima and sunspot minima, it 

shown in an earlier paper*. seems to me more probable that tho cosmic ultra- 

A catalogue of 767 observations of aurora borcalos radiation always deoreases dunng magnetic storms, 

(1,134 not^ auroral phenomena), carried out mainly and that the observed mcreaso of tho ionisation m 

at Abisko from the end of August 1932 to the end 1929-30 is caused by an increased mduenoe from the 

mm at sunspot maxima This influence 
may be cither an increased penetrating 
railiation from tho sun itself, capable of 
roachmg soa-lovel, or, possibly, an m- 
creased secondary radiation of tho cosmic 
ultra-radiation, caused du«ctly or m- 
diroctly by tho solar corpuscles, which to 
some extent produce tho aurone. 

Certam phenomena observed by other 
investigators* seem to support this expla- 
nation. Also the minor decrease of the 
ionisation for tho open shield during 
Tlie namhen sra psin of lonii/f c /iw In sir of 1 atm pronraiv magnt'tio storms at Abisko m 1932-33, 

The nnmben within paranUMM st6 namben of raeoni* W —North. 8 -South mentioned above, may bo due to a 



Tsbl* 1. 



Th« numbrn «m min of lou/o o./kc In air of 1 »tm pr 
The numben within paronthera srs numben of tsoordi 


of March 1933, will bo published elsowhom*, and the 
catalogue contains also tlie siraultonoously reoordod 
values of tho ionisation m the Steinke apparatus 
S<imo results of tho comparison between simiiltanoous 
auroral observations and records of ionisation are 
biiefly collected in Table 2 , further results aro found 
m tho above mentioned catalogue 
As 18 sem in Table 2, tho ionisation in 1932-33 
deertattd durmg aurora anil also with their extension 
to tho southern horizon and with the mtensity of 
the aurora (scale : 0-4) It is cunous that this 
decrease, expressed os a poroontogo of tho ionisation 
with a clear sky and no aurora, is greatest whan the 
vessel was shielded from above by a lead shield of 
10 cm. thickness, that is, for the harder radiation 
V. F Hess and R Stommaurer* have found mainly 
a decrease of the ionisation dunng magnetio stonns 
in the penod September 1031-March 1933 from thoir 
records at Hafelekar, near Innsbruck Like tho 
rosults from the second penod at Abisko (groat 
auroral displays beingalways aooompanied by magnetic 
disturbanoM, which probably cause the chaii^ of 
the ionisation) this is m “apparent oontradiotion" 
to the results from the first penod at Abisko Study- 
ing Table 4 of the exhaustive paper by B Stein- 
maurer and H. Oraziodei', we find that m 1931 there 
were 4 moreasea snd 1 decrease during 8 magnetio 
storms, but m 1032 thwe were 3 moreases and 18 
decreases dunng 18 magnetio storms. Thus the 
material from Hafeldcar mdioates a change from 
mainly inoreasing to mainly decreasing ionisation 
during magnetio storms in 1931-32. 


ri'maming 
radiation from the 
ionisation. 

Obwrvatory, 

Lunil 
Nov 17 


primary or secondary soft 
sun, toniling to moreoae tho 

Axbl CkiBuv. 


■ Cf Fhj)» g , n, 1065 , 1930 , uul Tjuad Obt Om , I snd 0, 
ieti-» 



• V r Hru. .^IlTIIRB. U7, 10, Jsn 3, 1031 , snd X Phvt , 71. 171 . 
ion U Frejrtss, OM /fadr.W. 1. 103J B Begener, Nstdsb, 
181, 090, No\ 4, 1033 • . . 


Electrolytic Concentration of Diplogen 

Wx have recently made some preliminary mvestiga- 
tions of the cfTeot of various factors on the effioienoy 
of the ooQOantration of diplogen by eleotrolysia in 
olkalme solution The diplogon-hydrogen ratio at 
various stages was determined by speciflo gravity 
measurements after repeated distillation. Theoe 
measurements were carried out in pyknometers of 
8 e.c. and 28 o o. oapaoity witli an estimated aoouraoy 
of one part in a himdr^ thousand. In oaloiilating 
the diplogen ooneentrations, we have used Lewis’s* 
value for the speoifio gravity of pure DiO and 
Bleakney and Gould’s* estunate of the D/H ratio 
in ordinary water. 

We have investigated the influecoe of ttie following 
factors : (a) the nature of the cathode metal, (6) the 
oonoentration of the electrolyte, (o) the temperature 
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of the clectroiyto, miii {d) tlie current dennity at the 
cathode We have expreiwwi the nffieioiicy of tho 
separation by tho factor a, deflnod by Lewis and 
Macdonald* b} means of the eijuation 

dInD adlnH (1) 

A correction won miulo for evaporation ami tho 
maximum error in oiir values of a is estimated to 
be i 0 05 'I'he following lesults wen* obtaiuc>d 

EflKtori'atliOfli MlUiI 

Htagi oTcuiHintration D/H U 1 -U J |iir uiit 



kllLst ul t finii iilretkiii ul Kin In 
tgi <>riun(<ii»nillnii ll/H - U 1-0 
CithodL Eln.tr<il>ti 


tlniljtL 
nut \a(lll 



Kill 1 1 <il Ti in|a mtiiiv 

BUv<' 111 njim ntniUiin 1>/H 0 25 0 S per 

Calliodi KkLtniljte Ti iii|h tnturo 
N1 JiHrunlNaOH 10“ ( 

M 2 piront NaOH 100’ (' 


stmic 


L'atliudu 

M 


> Hi r( nr Curmit Oenalty 
uriuiKinUatlnii I>/H > 0 O'M) IS pet it 
Kin I nilvU ( iim-iit lli lultv 
1 pi r n-nt NaOH 10 amp /ini • 
Ipirniit.NaOU 0 07 


Tile most striking feature of theso results is that 
tho fiu’tor a is unexpcotctlly insonsitivo to tho I 
conditions of electrolysis Neithi'r the temperatiin) j 
nor the nature of tho cathixlii m< tal appears to havo ■ 
any effect on the eflicieney of w'paration, ami it w | 
doubtful whether tho small differenvo ol>sor\od in 
tho uiim’nt density experunents is greatnr than tho I 
experimental error 

It may ap|M'ar stnuige that the elTiiienoy is not 
afffssted by the diflerences in hydrogen over j 
voltagn of the metals employtsi Such a state of ' 
affairs is, however, in accordance with the theory of 
over-voltogo udvaneed by (Juniey* Ho deiives tho I 
following expiessiun for the rote of disehaigo of | 
hydrogen ions at an inert electiode I 


In tH 


Ji, - A \ + cK 
ykT 


( log T + constant 


leads to our obsorved soporation ooefBolent (which 
ogieos with that found by Lewis'), if y u given the 
plausiblo value of 1 4 It may bo noted that on the 
^is of equation (3) the inHuenoe of temperature on 
a over the temperature range studied is just within 
our present oxporimontal error, but could be obsorved 
with a slight morease m accuracy. 

Tho above riHuilts are provisional, and moro 
ocouroto mvostigations aro m progross. 

H P. Bbu:,. 

J H WOUKITOBN 
Physical Chemistry Laboratory, 

Balliol College and Timity Collego, 

Oxfoisl 


ul a T Moulunalil J 1 


44 , SS5 . 1033 


d a T Macdo’iiald, J Chrm >*v« . 1. 341 . 1033 
I'ne Ran Sot. A. IM. 117 tUll 


Catalyuc Hydrogen Replacement and the Nature of 
Over-voltage 

Iv Natitbe of Deeombor 10, 1033, J Horiuti and 
M Polony 1 stato that thoy have found that tlie 
loploeoment of heavy hydrogen in water tmdor tho 
catalytic influonee of platinum black is fostor m pure 
wilier tlion Ul either acid or alkaline solutions, and 
suggest that these observations “seem to settle tho 
qiiostion” of tho nature of tlio mortia which is 
responsiblo fur the hydrogen over voltage at platinum 
el(<ctiod4*s Thi'ie are, however, a number of other 
jMisHibilitics Ix'sides the two montionod by Horiuti 
and Polanyi 1 nissl only mention one, namely, 
that the I'ffis'l of tho acids and bases may be merely 
to cause a partial coagulation of the particles of the 
platinum, thus nslueiiig tho area availablo for the 
catalysis Until such possibilities have been excluded, 
no dehnito conclusions os to tho meoliunism of the 
process can legitimately be drown and it certainly 
appears to b«i extrnvagimt to siiggest that the 
exjierimoiitH settlo tho question of tho hydrogen over- 
voltage 

J A V Butlbb 

University of Kdmburgh 


where ih is tho current density , is tho neutralisa- 
tion energy of an 11,0+ ion in its lowest energy 
staU- by an electron, A’, is the work function of tho 
metal, t IS tho electronic charge and 1’ is tlui npplicsl 
cathodic potential , y 's ii correction factor a little 
greater than unity The discharge of (hplugen from 
the ion DH,0+ at tho Home cathode is go veined 
by an exactly similar expression except that the 
value of Et will bo different in the two coaes Tho 
nature of the cathode should therefore havo no 
effect on the ratio iii/iH, ui agreement with our n-siilts 
The actual value of »d/»h ( -- «) w given by the 
relation 


, *D _ <^4)h - 

,na-hi^^- 


(3) 


The difference in tho A', values lu tho two cases 
depends on the difference in zero pomt energy of the 
two linlb O— H and O— D, which has bt^n oal- 
ouUted ^ Sherman and Eynng* as 1,400 calories per 
mole. insertion of this value m equation (3) 


Reaction Rates of the Hydrogen Isotopes 
It seems to bo geni'rnllv assumed that diplogen 
will alwavs react mure slowly than hydrogen I 
may pirtly bo responsible for this view*, I should 
like to point out that this is not always oorroct 
Lowi'r ronctiv ity of diplogen compared with hydrogm 
results mainly from two causes • (1) the existenoa 
of zi-ro jHiint energy, and (2) tho quantum 
mechanical leakage of particles through energy 
barriers Whilst tho leakage through the bomor is 
always greater for tho hydrognn than for the diplogen 
atoms, the effect of the zero point energy may 
fxicasionully favour the reverse ratio. I will confine 
myself to one special ease, os the general treatment 
will be pubhshisl shortly by O E H. Bawn and 
G Ogden. Compare the reaction of a free hydrogen 
and a diplogen atom , in the initial state tho atoms 
jiossess no zero point energy and their energies will 
be equal. However, at the top of the homer there 
will be a zero point energy present*, and this will 
bo greater for tho complex reaotmg wilii the hydrogen 
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atom than for that reaotmg with tlie diplogen atom 
Ihe afteot of the aero pomt energy at the top of tlie 
barrier la, therefore, to increase the activation energy 
of the hydrogen atoms to a greater extent than that 
of the diplogen atoms. 

M Pouu»Yi 

Victoria University, 

Manchester 
Dec 18 


‘ CKiiiKr Slid Pulsnvl, Z phy CMem , 19 B, M3 , 1932 8<>c al 

>riiig. Prer Aral Aemi .S« , 19, 7H , 1933 
■ Byiini and Fulanvl, Z pliy Chtm ,19 R, 279 , 19J1 


New Developments in Gammarus chtvreaxt, Sexton 

In the ooiime of some experiments on oye-colour 
m the amphipod, Uammarwi thevreuxi, a number of 
mated pairs were brought m to the Laboratory from 
the Clielson Mowlow salt-marsh between February 20 
and March 13, 1033 Half the sixxiitneiis wore 
plocod in an incubator, kept at an approximately 
constant temperature of 21“ f and lialf were put 
in an iinheat^ loom 

The Ji'i from those pairs numbered 12,1U4 

The normal eye in the wild Oammanu is a com 
pound struetiin*, composed of a number of ommatidia, 
each of which is provided with five retiniilar cells 
containing black pigment, tho spocos between the 
ommatidia being filloil with white ‘accessory pigment* 
culls It IS this pigment which givos to the eyo oi tho 
living animal tho effect as of a s(ijN*rficial whito 
network spreiul over a black groimd In the embryo 
eye, the retmular pigment commences as bright mil, 
and darkens to black before extrusion 

Uiiriiig the twenty years of our work on this 
species wo have never found any but block oyod 
animals m tho wild, nor have any chaiigos m oye* 
structure or in colour appeared m tho laboratory 
cultures beforo the gonoration Lately, however, 
wu have come to tho conclusion that the charactor 
of tho wild stock IS changing The conditions of its 
habitat have altered, owmg probably to the installa- 
tion of new sluice gates at the outlet from the salt- 
marsh These beiug operated at mtroquont mtorvals 
have caused considerahlo variation in tho depth, 
temperature and salmity of tho water in tho draining 
(htciies where the Oamtnarue live, and ore responsible 
lor what is probably tho most mfluontial factor in 
the change, namely, the groat fluctuations in the 
numbois of the population within comparatively 
sliort ponods But whatever the causes may be, 
we have notiood m recent experiments that not only 
IS there a much higher percentage of variation tlian 
formerly, but a much wider range as well 

For the first time, we have hod colour changes 
m the Fi from tho wild, and, for the first time also, 
a remarkable oxamplo of different coloured eyes in 
the same animal, one eye black and tho other bright 
red Both instances come from a dredging token 
on March 13. 

The first, an ovigerous female, which hatched her 
eggs in tho cold room a few days after being brought 
into the Laboratory, had evidently mated with a 
heterozygous male m tho wild, for her brood when 
extruded oontamed 2 red-eyed young and 9 blook- 
eyod. She was then mat^ with three different 
males from the some dredging, and gave an Fi of 
62 black with the first, 37 black with the second, 
wid 34 black with the third, the red appearing m 
the F,. 


The second instance, the qieoimen with eyes of 
different colours, come from one of the pain in the 
incubator. Tliis pair produced three broods, tho 
first numbering 13 black, and the third, 16 black, 
died without offspring Tho second brood oonaistod 
of 14 black and the one-sided red Hpooimon just 
referred to, which had tho right eye red Fourteen 
roaohud maturity, seven block males, six black 
females, and the une-sifled red, a male Tho blacks, 
mated together, gave in sumo pairs an F| of black 
and red in a 3 1 ratio, and in others, all black 
ofisprmg 

Tho one sidisl rod male's matings show that it 
behaves genetically as a heterozygous block It was 
mated with two of tho hoterozygDiis black females, 
giving 77 black and 22 red with one, and 26 black 
anil 12 red with tho othor It was then tried with 
throe of tho F, red females imd gave with tho first 
11 black and 10 rod, with tho second 10 black and 
II red, but with the thinl (which wag from its own 
mating with ono of tho black females) tho propor- 
tions wero unexpected, 2 black and 20 rod 

Not ono of the offstinng of tho imo-sided red, nor 
ol tho thirteen blacks of its brood, has heul eyes oi 
diffcront colours, oithor in tho F, or tho F|, so far 
With hoteruzygusity definitely proved to exist 
now in tho wild stock, it soems strange that no 
red-eyed specimens liavo yet been found m tho 
ditches Dredgmgs have b«?n mailo throughout tho 
year, and all the animals captured, 6016, examined 
for eye colour, but all without exception hod tho 
normal black eyi*s tyjiical of the species 

K W Sbxton, 

A R Clark 

Marino Biological Isiboratory, 

Plvmoiith 
Nov 28 


Endocrine Factors in the Causation of the Creatinuru 
of Pregnancy 

Tuk following points emerge from the experiments 
of Schnro and Zworonstcin* 

1 titration of male and female rabbits pro- 
duces an mcroased excretion of creatmino In females 
the excretion of creatine is not affected 

2 Injection of gonadal extracts reduces the high 
cioatinuie of castration to the pre castration level 
Injection of anterior pituitary extracts into normal 
aniraalg produces on moreaacil elimination of orcatin 
mo 

3 The castration effect on creatmino is a second- 
ary effect due to functional hypertrophy of tho 
anterior lobe of the pituitary, whieh ocoun as a 
result of gonadcctnmy 

The experimental data are explicable on the fol- 
lowmg assumptions. Tho pituitary stimulates the 
formation of ereatme. The transformation of creatine 
to creatmmo m tho muscles is controlled by the 
gonads m that they inhibit the foimation of creatinine. 
In the gonadectomised animal, as a result of antenor 
pituitary hypertrophy, more creatine becomes avail- 
able, and owmg to the absence of the inhibitory 
activity of the gonads it is completely eliminated os 
oreatimne 

A typical case of acromegaly (mole, aged forty-five 
years) investigated by Mirviah and ^hnre' excreted 
0 60 gm ereatme, 2 68 gm. creatinine in 24 hours 
(average figures). The presence of ereatme in large 
amounts, md the increased excretion of creatmino, can 
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be explained as follows : Uyportnqihy of the antenor 
pituitary leads (a) to increased formation of creatine 
and (6) to stimulation of the gonads The latter factor 
mcreases the inhibitory action of the gonads on 
croatme-oreatinine change with the result that some 
of the excess creatme appeon m the urme as such, 
and some appoara m the form of increased creatinine 
On the basis of the above considerations, the fol* 
lowmg hyjiotliesis is advanced os on explanation of 
the oreatinuna of pregnancy Functional hyper* 
trophy of the anterior lobe of the pituitary occurs m 
pregnancy, and this loads to essentially the same 
processes as in ocromi'galy except for the effect of a 
persistent corpus liiteum. It is suggested that the 
corpus lutoum reinforces the inhibitory action of the 
ovary on the transformation of creatme to creatinine 
so that all the excess creatine is excieted os such and 
the creatinine level romams luichanged 

Thus, in the castrated animal the inhibitory action 
of the gonads is ml, and all excess creatine is excreted 
as creatmine. In pregnancy the inliibitery action is 
a maximum, and ^1 excess creatme is eliminated as 
such Acromegaly presents an intermediate condition 
which leads to the appearance of creatine m the urine 
of males, and an mcroasod oxcrotion of creatinine 
In all those conditions the liypertrophy ot the anterior 
lobe of the pituitary, and the pixxliiition of I'xcesa 
creatme, is a common factor, but the diftctenccs in 
urinary output ore duo to quantitative difinronoos in 
tho amount and extent of the mhibitoiy action of the 
gonads on tho transformation of cruitino to crcatinino 
m the muM'les 

It 18 poxsiblo that tho cndoirmo fiictors outlmixl 
above, coupled with tho probability that tho imma- 
turity of tho young animal’s muscles is associated 
with a defective capacity to utilise ireatme (Puwis 
and Bapor*), may supply a basis for un ox|ilanation 
of the creatmuna during growth 

The hjpotlicsis suggesteil rests only partly on 
oxpenmentai evidence but it indicates tho lines on 
which future inquiry may prohtably lie based 
I ScuBinE 

][ ZW SRKNSTEIN. 

Department of Physiology, 

University of Capetown 


1 Schrire and Zwnrrmtrin, Bwhem J , 28, 118, 
ISM.iaia lnpm», 1812 In pmw, I9S3 
•Hlrvbh snd Srhrirr, Private conirauiilcsUon 1031 
■ Fowl! sod }Uper, Bioekem J ,10, M3, lUlO 
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Experiments on Evaluauon of Helium from Radio- 
active Mmerals and Rocks 

It is very well known that the rate of loss of 
helium from different radioactive mmerals and 
rooks depends on the dimensions of the siirfnoo and 
on the temperature. When minerals are Rnoly 
ground, or boated to a high temperature, there is a 
considerable loss of helium, which can attain about 
90 per cent when both of tho above mentioned 
footers are concerned 

Thnoretioal oonsiderations moke it very probable 
that the amount of hohum lost from mmerals depends 
in seme coses also on the oomposition of the gaseous 
phase which eurrounds the mmoral or tlm rook 
eample. We have proved this assumption experi- 
mentally and the results obtained seem of suffioiont 
mterest to be recorded 

The amount of helium evolved from different 


IS above a ontioal one, depends on the preeeaoe of 
hydrogen m the gaseous phase and is the greater 
the higher the partial pressure of hydrogen. The 
rate of loss of hehum Arom uranmito (pitotableode) 
during two hours' heating at 600° is as follows . — 
m vacuo, 10 per cent , m atmosphere of hydrogen 
at 26 mm. pressure, 17 per cent ; m atmosphere of 
hydrogon at 100 mm. pressure, 36 6 per oent ; m 
atmosphere of hydrogon at 600 mm pressure, 00 per 
cent The rate of loss from a mineral of the family of 
oiixonite (ohiopinito) at 900° is — in vacuo, 13 3 per 
cwnt , m atmosphere of hydrogm at 260 mm. pressure, 
66 1 por cent 

Tho inQuonce of hydrogen upon the rate of evolu- 
tion of helium from mmerals is so well marked that 
small amounts of hydrogen in a gas mixture can be 
detected by moans of this process A more detailed 
dmcnplion of these experiments, and the disoussion 
of tho results obtamed, will bo given in another 
paper 

V. CHUipm. 

E. Hsbuno 


State Radium Institute, 
Lenmgrad 

Petrugradskaja Storona, Ul. Roentgen 1. 
Nov 30 


Crystal Absorption by Substrates 
In tlie courso of rocont exporimonte it was found, 
in agreement with French^, that suitable polishing 
destroys the crjetalline structure of raetalho surfaces. 
In addition, now and remarkable fewits came to light 
Thus, wo have observed that when certain metal 
vapours are condensed on a substrate consisting of 
a pohshod motallio surface, crystals are formed which, 
however, rapidly disappear at room temperature. 
Tins IS borao out by the fact that, whdst the freshly 
formed deposit gives rise to a oharaotoristio eleotron- 
diilraction pattern, tho nngs more or loss rapidly 
disappear, and that without any appreoiable bro^en- 
mg l•fFect. On tho other hand, in the ease of a crystal- 
lino but otherwise sunilar substrate, the diffraction 
pattern yielded by the dopiosit is permanent. 

Thus, the stability or otherwise of the deposit 
crystals is determined by tho condition of tho sub- 
strate. For example, we have found that zino vapour 
suitably condensed on a cool, polished copper suifaoe 
gives rise to an mitially brilliant and well-defined 
electron diffraction pattern which rapidly fades 
away, to become extinct within a few seconds. In 
one such experiment, twelve suooeesive xino layers 
wore deposited With each layer except the last 
the mitial oi^talline structure vanished at a rate 
deoroosuig with each successive deposit. Zinc 
deposited under otherwise similar conditions, but 
on sputtered or etched copper, or on a previously 
oxidised and then reduced copper surface, formed a 
orystalhno film tho structure of which remained 
unchanged It seems to us that these foots afford 
direct experimental proof of the existenoe of the 
Beilby layer. 

G. I Finch 

A. Q. QUABaBLL. 

J. S. Rohbuok. 

Impenol College of Soienoe and Technology. 

Deo 13. 


• ftwr A,18*.837; 1888. 
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Ofaiervationa of Water Tr^ectonei in the Open Sea 

Dibkot observations of continuous movements of 
vater masses m the open sea do not appear to have 
been earned out before. We have, for this purpose, 
for some years been using free drifting current- 
orosBOS, followed by our research steamer the 
Skagerak, The orossos are made from two slioots of 
corrugated iron, mtersectuig at right angles, with 
the Imo of mtersoction vertical, and presenting an 
area to tho current of apjiroximately ono square 
metre They are suspended from a oylmdncal buoy 
of small dimensions drifting at the surface with its 
axis vortical. The buoy oamea a very light rod 
projecting upwards with a small electric lamp at the 
top, of the type used by drifters for their nets. By 
varying tho Imgth of the thin wire rope by which 
tho cross IS suspended from tho buoy, one may study 
the water movements m different depths, since tho 
small resistance duo to the surfaco buoy does not 
affect tho movements of tho crons to any largo 
extent, so long as tho current below is not too 
weak relatively to tho surface current. Tho positions 
of tho buoy are obaorvi-d at intervaki of an liour or 
low by bnnging up tho ship as close to tho drifting 
system os possible, without interfenng with its 
movements. In daytime, with modoratoly strong 
currents, tho movements of tho buoy are followed 
from the ship at anchor by moons of a Zeisa 
tele-meter. Such drifting systeniB have occasionally 
boon followed nght across the Skagerak from Skagen 
to the lighthouse M&seskar on the Swedish coast 

Last summer this method was found particularly 
useful for studies of the rotating currants discovered 
from tho Skagerak m tho central Baltic* In order to 
dotormme the shifting positions of tho drifting system 
as accurately os possible far from tho shores (lat 
fi8° 01' N , long 20” 30' W ), throe largo surface 
buoys carrying electric torcluM wore anchored a few 
kilmnetros apart, by moans of which the bearings 
of tho ship following the drifting cross could bo 
accurately found WiUi tho oioss at 10 metres 
below tho surface the trajectories from thirty hours’ 
observations were found to form two beautifully 
smooth loops, showing, beside tho rotatory current, 
a goneial displacement towards tho S S W. The 
rotating vector turned by a littlo moro than 720’ 
in the same time The period thus is about fourteen 
hours, m good agreement with pn-vious observations 
on these ‘inertia currents’ Tho details will bo 
published m Svfuska Hydrografial-Biologteka Korn- 
mutianerta Sknfier 

Hans 1’ettkbsbon 

BomO Station. Bobje Kuijjcnokbo 

■ Nircis, lU, 68S, April *2, IBIS 


lonosphenc Investigations in Low Labtudes 
UuBiKQ the recent expedition of the "Consigho 
Nozionole delle Riceroho’’ m Rntroa for studying 
cosmic rays, I made many observations by the echo 
method on the state of tho lonosphoro at Asmara 
(lot 18“ 20' N , long 88“ 86' E ), from September 
to November 1083 The most important rceulte are 
as follows 

The limiting wave-length for the vertical reflection 
m region F during the daylight hours reaches a 
mmimura value between 26 and 28 metres towards 
SIX o’clock m the afternoon (local time) and not at 
*M>on as m the middle latitudes. In oorrespondenoe 


with this maximum of ionic density, waves between 
140 m. and the limiting wave are reflected at heights 
which differ by lea than 6 km. : this shows the 
fonnation of an extremely thm ionised layer 

Tho most mtereetmg phenomenon that has been 
revealed from these olmrvationa is that, toward 
two o’clock m the morning, a very strong 
decreaso of tho limitmg wavo-Ie^h m region F is 
frequently noted it may paa from 60 m to 40 m . 
(for the extraordinary ray) m on liour or two. 
Simultiinnously, tho virtual height of reflection 
decreases for all wave-lengths. After having shown 
this Hooundary mghtly maximum, the lomo density 
decreases until about half an hour before sunrise, 
and then increases again during daylight Another 
striking feature of the lonospheno conditions is the 
violent fading and complexity of echoes which 
accompany those nightly mcreasea of ionic density. 
On many occasions I havo observed the simultaneous 
rising of a particular typo of atmoopherios with 
ContiniioUs niatlmg 

Region E presents a maximum of lonio density, 
which IS always loss than that of region F, and it 
IS also sometimes subject to nightly increases of ionic 
density, chiefly in the early hours of night 

Tho observed plienomena, espooially tho nightly 
mereaHos of lomo density in region F mid the 
occurrence of the daily maximum about six hours 
alter tho sun’s radiation roaches its maximum, 
having regard to tho geomagnetic latitude of Asmara 
(11“ 30'), cannot be explained ns due to electrified 
corpuscles from tho sun or other cosmic origin, 
which may be able to ionise tho high atmosphere 
At present, tho only logical suggestion which can 
bo formulated is C T R Wilson’s* that tho effects 
are due to the ionisation produced by the eleotno 
fields of thunderstorms, which imdoubtodly roach 
very high values m tropical regions 

Ivo Rakzi 

“A Righi” Physical Institute, 

Uiiiversity of Bologna, 

Italy 

> Pne Phw 1925 Proe Hot Sue, A, 141, 706, 


Vibrauonal Energy Levels of Hydrogen Cyanide 
Thb infra red spectrum of HCN vapour lias boon 
examined with fairly high dispersion m tho region 
near 2\i Tho following bands wero observed . 


Hand Position 

V, + V, 4000 6 om 

V, + 2s, 4008 0 

v, -t V, 8406 0 

2v, 6623 6 


Character 

perpendicular 

perpendicular 

parallel 

parallel 


*1110 band at 6406 is somewhat distorted, due to 
water vapour absorption m the same region, and its 
position IS eusourate only to withm a few wave 
numbers The disoovory of tho two perpcnihoular 
bands makes it possible to construct the complete 
vibrational energy level diagram of the normal 
molecule with a high degree of prooision. In a report 
to appear in tho near fhtnro the detailed analysis 
will Im presented, and also the applioation of the 
results to the detentunation of the thermodynamio 
potentials of hydrogen oyanido. 

> A. Adei,. 

E F BAhxEN. 

Univenity of Miohigah, 

Ann A^r. U.SJt. 
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Research 

Polychrome Jewellery u Kent A new view of the 
origin and dating of the gamet-mlaid jewellery from 
Teutonic graves m Kent is put forward by B4r T D 
Kendrick in Antiquity/ for i)ecomber According to 
the generally accepted view of the two groups into 
which this jewellery falls, one (Stylo A ) characterised 
by cIoMonn^ and llligreHi, in which there is no chip- 
raiaing and nicllii is rorc, is regarded as later than 
the class (Style B) in wluch cliip-oarvmg and cast 
settings are the rule, niello is common, and thoro is 
no tlligice uiul no closonnd The earlier. Stylo B, is 
dated as from tlie early sixth century, while Stylo A 
IS assigned to late sixth or oaily seventh contuiy, 
one view holding that the latter represents Jutish 
suprematy under Ethelbert It is here siiggeatod, 
however, tliat a substantial jiart of the polychrome 
jewellery lielongs to an earlier Kimtish population 
than the Jutes of Ethelbert, and that the two groups 
are coiitemi>oiaiy and Is-long to the arehnsilogy of 
the Jutish invasion, with a central date at about 
A D 600 It is clear that Style A had a cultural 
background ol its own, remarkable for its ‘luxury* 
or foreign aspect, bemg associated with Coptic bronze 
bowls, amethyst h'ads and cowries It is also 
associated with ‘British' hanging bowls Its distribu- 
tion m the main is along Watling Street, while 
Stylo B 18 found chiefly in Tluvnot and the Sandwich 
country Wliile Style I) may well be Jutish, it is 
suggested that Stylo A, which exhibits unrivalled 
workmanship and is cleaily u distinct culture, was 
of Bntiah origin The distribution of the two cultures 
IS explicable on the supposition that for a time the 
Dover road continued to be held by British when 
all other linisi of communication liotl been blocked 
by the Jutes and that the Teutonic sidtloments along 
the Watling Street arc those not of Jutes but of 
iniHcclIaneous Teutonic moroenarios called in to help 
keep open communications with the Contment 

Rain-mabng in Neolithic Tunes Prof. L Joleaud(iie- 
vue Seiailtflque, Nov 26) constructs a pedigree for 
certain rites connected with ram and the supply of 
water m rivers, lakes and wells in north-west Africa, 
which extends back to neolithic tunes, through 
references m olassioal authors, analogies from Ancient 
Egypt and the rook drawmgs of North Africa, more 
particularly m Morocco and the tlaharo The essential 
feature m the modem rites is a procession of domestio 
animals, especially rams and oxen, accompanied by 
men bcarmg ladles and spades and sometimes playing 
ball with sticks, hand or foot Hie beasts are decked 
with various ornaments and trappings, feathers, 
leaves, amulets, etc Both animals and men partici- 
pating should urinate m the course of the ceremony 
and special honour is paid to the gomtol organs of 
both men and beasts. The rook-drawings of Oran, 
and to a loss extent of the Sahara, bear witness to 
the neolithic ongm of theso rites Rams and oxen, 
■unilarly caparisoned, ore shown m the drawings 
takuig a prommont part m mvooation rites In some 
instances, what would appear to bo mtendod for 
nun IS fallmg on the oniinals. Sometimes men or 
beasts are shown unnatmg or preparing to perform 
that aot. In a cave at Cape Bpartol m northern 
Morocco a laige number of terra-ootta models of 
neobthio date of the gemtal organ of rams and bucks 
have been found, which, apparently, had served os 


Items 

idols or ex-votot The place of the ram, which is the 
most prominent animal m the neolithio ritee, is 
taken later, at about the period of the esneolithio 
age m Egypt, by the bull Prof Joleaud traces the 
coimexion of these early ammal figures with animal- 
headed gods such os Ammon and thoir dovelopmmt 
mto anthropomorphs 

Mammals of California Dr Joseph Grinnell has 
compiled a catalogue of the recent mammal fauna of 
Califumia m which lie indicates the place of the 
original description, the type locality and the range 
of 460 Kpocies and sub-speoies, including four sub- 
Hjincice of man (Umv California Pub Zool., 40, 
No 2. 71 -234 , 1033) This number of distinct forma, 
which includes 220 full species, has greatly moreased 
since the first Californian list, of ISOS, with its 116 
kinds, or oven the 1906 list of Frank Stephens, with 
276 kinds Tlie list mcludes SBVcral spiecies of non- 
nativo mammals such as the black and Norway rats, 
the Alexandrine rat luid the house-mouse, oidy the 
first of which is relatively aoaroo and is confined to 
coaat-wiso cities. Equally successful in its powers 
of colonisation has bciw the Virginian opossum, first 
introduced by man probably about the beginning of 
the present century and now present in nearly all 
the counties of San Francisco Bay region and of the 
Paoiflo slope of Southern California 

Territory in the Life of Birds Tho theory of territory 
in bird life, enunciated by Eliot Howard some 
twenty-five years ago anil supported by the field 
observations of himself and others, has novor gamed 
complete aocepuuioo , and now David and Dr 
T^unbert T..ack have formulated a reasoned argument 
against the wholesale application of the theory 
(BrUxah Birds, 179 ; Dec, 1933) Were territory a 
primary mquiroment for success in reproduction, it 
might bo expcctisl to be universal amongst birds. 
It IS not universal, and many of the moet succeesful 
amongst birds aro colonial breeders Moreover, 
according to the authors, there is no good evidenoe 
that territory is important m conserving a food 
supply for tho young Many tomtorial birds, hke 
colonial birds, obtom their food, not from their own 
‘territory’, but from a common feeding ground ; 
they allow other members of the same speoiea to 
feed m their territory ; and, on ocooaion, even their 
own selected females may ignore the territory 
of their mate and build in that of another male. 
Indued ‘tomtory’ is really nothing more than a 
male bird’s song centre, m which ^ can sing and 
display in prominence, and since these activities 
are at thoir highest at tho begmning of the breeding 
season, it is only at that period that territory u 
Btnctly mamtamnd 

Russun Spiders. A list of the spiders of the U.S S R., 
prepared by Prof D Charitonov, has just been 
published by the Leningrad Aoad^y of Sciences 
(Katalog Russkich Paulov, Arm Mus. Zool, 82 , 
1-200) Tho classification adopted is that of Petrun- 
kevitoh (1026) and the list includes the Tutmiw of 
1,068 spiders found m Russia, with the localities and 
captors of each species The introduction and notes 
arc prmted m Russian and German. All reooida to 
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1930 are inohided, but many diatnota are still un> 
searched and a la:^ increase may bo expected Of 
the 222 genera montioned, 163 are also British, so 
that the work suppbes a welcome addition to our 
knowledge of the range of many British species It 
appears that more than half the Russian spider 
fauna belongs to four families — Linyphuche 261, 
Lyoosida) 14S, Attidss 127 and HiomisidsB 110 species, 
the corresponding British figures being approxi- 
mately 240, so, 33 and 34. Before long. Great finteun 
will be the only European country m which a recent 
list of the native Araxiete is not existent, a fact which 
should bo remedied 


Biology of Calanas. In a contribution to the litera- 
ture of Calanue, Dr Sydney G Gibbons gives an 
account of matenal collected m a restricted part of 
the North Sea (“A Study of the Biology of Cnlanua 
finmarehicua m the North -Wnstem North Sea” 
Fisliery Board for Scotland Scientific Investigations 
1033 No 1) Of all the copepods caught in the nets. 
Calanu3 predominates to a laigo extent m almost 
every haul , at ci'rtoin times (May-August) the mean 
percentage abundance reaching 70 or more Spt>cial 
attention is given to the separate stages picked out 
from the photon, from naupliiis to adult — cloven 
stages III all Tlie author is iiblo to show that from 
the last larval stage (fifth copepodid stage), which 
shows no trace of external sexual characters, the 
perfect male or female arises Besides this he has 
found a sixth nauplius stage, not before noticed, 
coming between the fifth nauplius and tlie first 
cop<>pi^id stages. The area mvestigated is difficult 
to compare with other regions where Calanua has 
been specially worked out Thoro is a very small 
winter population which m November consists of 
slowly developing late copepodid stages. By February 
many liave grown into adults which breed, and 
iiaiiplii appear. A rapid nse in numbers m April 
IS duo m the north to additions from outside, m the 
south from broodmg of adults already there floon 
the southern section is inundated with 3rd and 4th 
copepodid stages from outside The influx first 
affects the north, tlien the south, and the Calanw 
population IS due both to movement from north to 
south and to development within the area 

Polyhedral Cells. F T Lewis has recently discussed 
the sliapos of cells (Free Atner Acad, Arts and Sr* , 
68, June 1933), in the mvestigation of which ho has 
employed the wax-plate reconstruction method He 
status that tissues are not composed of rhombic do- 
docaliedral cells, truncated or otherwise, for these 
shapes have characteristic tetraliedral angles which 
cells avoid In a mass of cells of approximately 
uniform sixe, the average cell has fourteen faces of 
contact with its neighbours ; it is a tetrakaideca- 
hodron Data m support of this are given for 100 
cells m elder pith and m fat tissue and for 60 cells 
m precartilage m the tadpole of B^fo, In the elder 
pith the cells tend to be m orderly arrangement m 
columns, but m fat and precartilage the cells, with 
the same number of facets, seem piled m lawless 
ooniusion. A reconstruotion shows 16 cartilage cells, 
with an aver^ of 14 1 facets, which had 12-21 
facets each. The author adds a surmise concerning 
nervo cells and neuroglia, pomtmg out that these 
two types of branohmg cells ame out of the pmm- 
tively uniform cells of the medullary tube. Sinoe 
cells formed around nuclei distributed at random are 


on the average 14-hedral, it may be assumed that 
the pnmitivo colls of the modullary tube are of this 
ohaiwter He suggests that the nervo cells imbibe, 
grow and send out processes ; the neuroglia oells 
become relatively shrunken The processes of the 
nerve cells, one axone and the dendrites, would tpow, 
out along the lines of least resistance, extending nom 
the comers of the cells as shown in a model, but 
with the regression of the neuroglia the intracellular 
spaces would become large and the dendrites would 
not preserve their angular kinks. 

Primulas in Bhutan. A very interesting account of a 
botanical tour m Bhutan, a State between India and 
Tibet, appears in No 87 (vol 18) of Notts from the 
Rot/al Bofantc Garden, Edinburgh (“Botamcal Tours 
m Bhutan, with Special Rufen'nce to the Occurrenoe 
of the Genus rnmula", by Roland Edgar Cooper, 
pp 67-118, Nov 1033) The author visited Bhutan 
m 1014-15, touring the country extensively Notes 
of the general distribution ot vegetation are given, 
but the various members of the genus Pnmula 
received special attontinn Several now species or 
forms are deeoribed m the paper under review, and 
sevent<>en out of the thirty-two sections of the 
botanical genus occur in Bhutan The species are 
all desonb^ according to the classification of Smith 
and Forrest (1028), and are extremely useful m 
providing mformation about the natural habitats of 
many garden primulas 

, Fungi causing Sooty Moulds Several European myco- 
logists have, m time past, desoriboil various fungi 
which produce a black, powdery mould upon the 
leaves of various plants The idea that this con- 
dition was due to infection by two or more fungi 
had boon growing, but proof is now forthcoming 
(“The 'Rooty Moulds’ of wiino Australian Plante”, 
by Miss E E Fishor, Free Roy. Soc Victoria, 46, 
NS, Ft 2, 1933, pp 171-203) Sooty mouldis on 
plants of Buraarta ajnnoaa, Leptoapermum spp., 
Myroporum *nsulare and Mdalexioa sp liave boro 
investigated On somo hosts tho mould consists of 
two fungi, but usually there are three t3rpes : a 
penthooial stage, which is often a species of the 
genus Tetchoepora, a pycnidial stage, and an open 
conidial stage. The fungi of each stage which appear 
upon tho hosts montionod above are desoribwl m 
minute detail, both as they occur in Nature and os 
they behave upon culture media. 

Observabons on a Tropical Cyclone. The Marine Ob- 
eerver of October 1933 contains an account of a 
particularly violent hurricane through which the 
S S Phemiue passed on November 6-9, 1932, when 
on a voyc^i^ from Savannah to Colon. The description 
18 by tlie observing officer, Mr H Nicholas It does 
much to correct the impression of symmetry and 
simplicity sometimes conveyed by accounts of 
tropical cyclones m meteorological textbooks. Four 
barometne minima were experionoed, and on one 
day — November 6 — two lulls with phenomena char- 
ooteristic of the calm ‘eye* of a storm wore expenenoed 
at about 2 am. and 4pm, each of which lasted 
about on hour The Phemiue lost her funnel and 
had derricks, lifeboats and bridges wrecked by tbs 

> dbroo of the wind, the speed of which was estiiiuted 
as two hundred miles an hour, and for a long time 
the ship was earned by tho storm in on unmanageable 
state. The lowest bemmetous minimum oooun^ at 
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8 p m. on November 6, this being the first of the 
four minima, whicli followed a oontmuous and very 
rapid fall of preetniro The roadmg fell to 014 6 
millibars (27 01 in ), which is 4 3 millibars (0 13 m ) 
lower than the previous lowest venflod barometer 
jeadmg recorded in a tropical oyclono, namely, 
in the hurricane of September 10, 1886, which passed 
over False Pomt, Bivor Hooghly. The ship’s baro- 
meter, It may noted, had only recently boon 
supplied by the Meteorulogicol Office, md had been 
cortihod by the National Physical T^aboratory during 
the previous year. On emerging into fair weather, 
the Phcmxus was taken m tow by a salvage steamer, 
and the humuono continued northwards to cause 
much damage on Gnmd Cayman Island 

Pipe Heaters and Coolers. The report by Ur Ezor 
Onifiths and Mr J H. Awbery on the mnasuromonts 
they have made at the National Physical Laboratory 
under the auspices of the Engineering Committr^i of 
the Food Investigation Boanl on the heat transfer 
between motal p]]if« and a stivam of air was read 
by the authors before the Institution of Mechanical 
Engineers on Ucccmbcr 16 It supplies more definite 
information than has been available hitherto on tho 
eflectn of tho speed and temperoturo of the air, the 
siEO and temperature of tho pipo and its position 
with respect to neighbouring pipes, on the intor- 
ohongo of lioat between air and pipe For dry pipes 
the interchange is tho same for the same two tem- 
peratures whether tho pipe is hotter or colder than 
the air If loo or snow form on a cold pipe but romam 
dry, tho abstreiction of heat from the air is tho same 
as from a bare pipe of the diameter anil tcmporalure 
of tho outer surface of the covering, but if water w 
dripping from tlie ice or snow the heat abstracted 
IS increased 30 per cent In all cases turbiilenco in 
the air stream increases the heat interchange 

Background Noue in Amplifiers It has long been 
recognised that some of the liockground noise in 
valve amplifiers is due to the inherent propoities of 
materials as they exist In a pmper read to tho 
Institution of Electrical Engineers on December 9 
by E. B Moullm and HUM Ellis, tho causes that 
give rise to tlie noise ore divided into two classes 
There js first the spontaneous voltugo m tho circuit 
called ’thermal agitation’, and tliem is secondly tho 
inherent mechanism of thermionic conduction withm 
a valve which is called the Sohrott effect. The 
experimental work described in this paper is a 
contmuation and amplification of tho pioneer work 
done by other scientific workers All the component 
portions of em amplifier produce spontaneous fluctua- 
tions of voltage and those harmomc components 
which arc inside tho acoustic range disclose them- 
selves by making background noise This noise is 
always a scratchy hissing noise, but the general level 
of tho pitch nsoe with the fnsjucncy of tho circuit 
Tho experimental results given verify tho theory 
It IB sliown that bate wire is unsuitable for use m 
the early stages of a high magnification amplifier as 
it exhibits curious effects when it comes a current 
The eleotno current paasmg from tho filament to 
the anode of a therroionio valve is now oonsidored 
to be a stream of individual electrons The pattormg 
of these electrons on the anode mamtam it at a 
fluctuatmg potential Smoe these electrons oome to 
rest in the space charge at random mtcrvals of time, 
they amve at irregulw tunes and so participate m 
the general Sohrott effect. According to the authors’ 
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view, the Sohrott voltage is due essentially to the 
anode circuit receiving current by discrete oheurges, 
and must always ooour. 

CoUuions of Neutrons with Atomic Nuclei Feather 
(Proc Roy. Soc , A, Nov ) has carried out farther 
cloud chamber mvestigations on the oollisions of 
neutrons with light atomio nuclei Tho neutrons 
wore derived from a polonium-boryUium souroo and 
tho tracks wore studied m oxygen, an oxygen- 
hydrogen mixture and a mixture of acetylene and 
hohum chosen to have suitable properties for the 
working of tho expansion chamter A frequency 
curve of tho ranges of the oxygen reooil atoms is 
similar to tho curve for nitrogen collisions, obtained 
from previous work and presented here m a revised 
form Few oxygen reooil atoms have a range greater 
than about 2 H mm. of air. Using data of Blackett 
and lioes to oorrolato tango of recoil atom with 
velocity and ossummg that the collisions of tho neutron 
aro clastic, most of tha neutrons arc found to have 
an upper energy limit of about 4 6 X 10* volts 
It 14 not clear whether tho neutrons form a homo- 
geneous group or a oontmuous distribution, smee the 
distribution curves of the recoil atom energies am 
in any case continuous The mterpretation of tho 
trunks obtained in tho mixtures is oomplioated. 
Tho distribution curve for tho acotylene-helmm 
mixture shows a pronounced chongo m slopo at 46 
nun range, this may be asenbod to helium or to 
carbon In the former case, it would indicate thd 
appearance of a group of neutrons of energy about 
1 1 million volts — presumably produced by resonance 
disintegration, and m the latter case it would mdioata 
tho presence of neutrons of more than 10 million 
volts The study of the brightness variation of several 
mdividual tracks indicates that thoy ought to bo 
ascriheil to carbon nuclei, anil gives some evidence 
in favour of the exisbrnce of high velocity neutrons. In 
addition to tho cliistio collisions, disintegrations were 
nbscn'cd m oxygen, and ascribed to the capturo process 
O’* + n -* C** -H Ho, the energy relations requiring Uie 
produr tion of a high energy y-ray . The disintegration 
of tarbon is very rare, if existent, only one case being 
foimd in more than two thousand photographs. 

Temperature DaU of Metals Sir Robert Hadfield and 
the Besearfh IJnpurtment of his firm, Messrs. Had- 
fields. Ltd , Shofliold, have rceently published a new 
edition of a temperaturo chart extending from 
—273 06“ r up to the temperature of tho elootno 
arc. which thoy givo as 3.700“ C (T 0166 la ) Tho 
meltmg and boiling points of various matenals aro 
tabulateil, the greatest care havmg been taken to 
aHoortam tho latest and most reliable data. An 
interesting, and unusual, feature of this chart is that 
tho dogroe of accuracy with which the temperature 
18 known m any particular case is indioatecl by tho 
maimer of its prusentation. Thus, up to a temperature 
corresponding with tho meltmg pomt of copper, 
1083 0“ C , the U-mporature w regardeil as ^ing 
reliable to withm ±0 1“ C , whilst at the melting 
point of molybdenmn, 2816“ C , the degree of aoourooy 
IB rogardod as i 6“ C In addition to the data for 
the pure results, tho meltmg pomts of various 
refractory matenals, the temper colours of steel and 
other industrial temperatures of importance, are 
recorded The purpose of the chart is stated to be : 
“To present to those oonoeniod, m oonvoQiont form, 
various temperature data of general interest’’, and 
m thn the producers are sm^arly suooessful. 
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Reference Chart for the Apparent Motions of the Sun, Moon and Planets 

By Db. D. K Vaidyx, Indian Institute of Science, Bangaloro 


T he apparent motions of the sun, the moon and 
the planets during tlie oourse of a yectf can be 


represented very conveniently by plotting on a single 
sheet of paper the right ascension of these bodies 
correspondmg with each day of the year The 
planetaiy chart prepared m this way gives a 
picture of the sky for the whglo year, so far as 
the pnnoipal members of the solar system are 
ooncomed, and besides, it shows at a glonco 
all the planetary phenomena and the days when 
they occur 

Fig 1 shows such a chart for the year 1934 It 


forward motion they are m superior conjunction 
with the sun, whde during a downward or rotrogradb 
oourse they pass through an inferior conjunction at 
the point of mteiseotion with the sun line The proper 
dates and periods for tliese and other phenomena 
are mad off on the abscissa 

In other resjiccts the chart w self-explanatory. 
The dates for tho mutual conjunctions of the planets 
and for their conjunctions with the sun and the moon 
aro given by vnrioim pouits of int<*rsections The 
stationary pomts at the two oxtromities of a rotro- 
grudo jNith are marked S The time of opposition 



18 not possible to include m the diamam the variations 
m the decimations of tho objects, but this need oauso 
littlo mterferenoe, as the movements considered here 
Iie^ withm tho comparatively narrow region around 
the ecliptic Along with the nght osoonsion lioure 
on the ordinato aro givon tho names of twelve stars 
in tlie rodiocal constellations. These stars are placed 
at a distance of approximately turo-hour angles m 
suooession, and he at pomts which are very near 
the ecliptic. They serve to locate the positions of 
the planets, tlie sun and tho moon at any desired 
day of the year. 

The most mterestmg types of curves are described 
by the two inferior planets, Merouiy and Venus 
Their motions ho alternately above (eastern elonga- 
tion) and below (western elongation) tlie sun’s Ime 
of motion, corresponding to the periods when they 
appear as the evemng and mommg stars, iw^iectively 
'The greatest elongations ore reached on the days 
whra their distances from the sun Ime are a maximum. 
When their paths mteneot the sun line during a 


to tho sun II marked by tho appropriate symbol. 
The^ moon’s path, with tJhe four principal phases, is 
shown by a number of slanting lines crossing the 
whole of the diagram Tho solar and the lunar 
eolipees are marked by tho letter Jh’ near a new moon 
or a full moon. The timm of tho equinoxes and the 
solstices are indicated by the conventional zodiacal 
symbols, 

The tune of tho nsing or tho sotting of a planet 
on any particular day may be asoertamed by finding 
Its distance from the sun on the day m question. 
This distance gives directly the duration m hours 
for which the planet would be visible above the 
horizon, after the sunset or before the sunrise 
according to its position above or below the sim Ime. 
Thus It may be seen from the diagram that at 
end of January 1934 a remarkable phmiomonon 
oocurs when the sun is closely followed by the four 
planets, Meroury, Veuus, Saturn and Mars, the first 
three of these settum about half an hour and the 
last about an hour after the sun. 
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Disonentadon 

S ections I (Physiology) and J (Psychology) of 
the Bntiah Association discussed on September 
7 at a joint mooting the problems of disorientation 
and vertigo. Dr. J T. MacCurdy (Cambridge) was 
the first speaker He said that the most imivorsal 
type of physiological orientation is the reaction to 
gravity When the effoctiw value of g is varied, there 

IS an mcrooso or decrease m the tension of the muscles 
which withstand the drag When the direction of g 
IS changed, there are reflex movements of the trunks 
and limbs which re-orient the boily to g, the so-called 
rij^ting reflexes Any disturbance of these balancing 
reactions would upset the bodily orientation, if there 
wore no aoooesory means of judging tho direction of g. 
Such a means exists in vision 

Ihe labyrinthine sensations, regarded generally os 
the most important for maintaining posture, ore 
regarded by MacCurdy, following Oorton, as the least 
important, and the muscle and deep pressure senses 
as the most uiiportunt fiicton 

Discussing the relationship of v ortigo to disorienta- 
tion, Dr MacCurdy pointed out that when tho 
labyrinth or other jiarts of tho balancing systom are 
diseased, tho body is physiologically disoriented, but 
tho individual is not necessarily jisychologically dis- 
onentod, if hia judgment romains intact 11m judg- 
ment, howe\ er, can bo mtorfored with in throo ways 
either his attention may be distractod by giddmoss 
or by his efforts to mauitam his balance , or objects 
themselves may bo viewed with diflloulty because 
they are in motion or seen at an unfamiliar anglo , 
or tho posture-balance component of tho visual per- 
ception may be absent or distorted All those con- 
ditions involve for compensation the intoliootual 
building up of a corroct perception, which may bo 
BulMtituted for the usual, uutomatioally corroct 
reaction to g. 

Dr. MacCurdy illustrated hm points from tho 
sphere of flying, and further illustrations were given 
by Flight-Lieutenant Hoslam, RAF 

In 1 ^ Anal remarks, MacCurdy discussod nausea 
and vomiting and fomiulatod a theory as to its 
physiologioal moLhonism Two types of sensitiveness 
probably exist, ho suggested, one duo to violent 
changes in the value of g, the other due to changes 
m the direction of g. Tho normal response to increaso 
of 0 is tension in tho extensors and rigidity of tho 
abdominal walla If this is moffoctivo, a diaphragm- 
atic tug ensues Dr T. O Maitland (Cunard Steam- 
ship Co , Ltd ) agreed that the diaphragmatic pull is 
important, but only as on auxiliary cause of 
nausea 

Dr Maitland pointed out that the vestibule and 
the semi ounular canals are tho chief receptors of 
imposed movement. They have been evolved to 
meet only certain modes of such movement When 
they encounter movements of another order, the 
reflexes they evoke not only fail to mamtain equili- 
brium, but also actually disturb it. Tho sensory 
receptors of the muscles, tendons and joints, and the 
skm of tho supporting structures, are excited by 
these reflexes These muscles gnre a false orientation 
md so vertigo is caused whi^ is an ‘emotivo and 
hallucinatory reaction’. Vertigo, of course, may also 
arise from o^er oausos. 

It is not oortam wdiat part the semicircular canals, 
primarily reo^tors for rotatory movement, play m 
reotdineor movement, thuu^ both rotatory and 


and Vertigo 

rectilinear movements excite vert^. Althouf^ 
evidence from expenments is oon&cting, various 
facts suggest that reotilmeor movements do afleot 
the semi-oiroular canals, but not when the deviation 
IS slight Dr Maitland also directed attention to the 
fact that tho conditions of the vertigo excited by 
dosoonding reotilmear movement are the reverse of 
those of the vertigo exoited by angular rotatory 
movement In the former case, the vertigo is pro- 
nounced at tho mception of tho movement, roaches 
its maximum with acceleration, dimmishes with 
retardation, and disappears with cessation , whereas 
in the latter ease, it is absent at the moeption or 
acceleration of the movement, sliglit with retardation, 
and maximal with cessation 

Squadron-Leader E D Dickson, R A F., remarked 
that controversy has raged over the part played m 
flyuig by the vestibular apparatus, and that played 
by deep sensibility and eyesight in appreciating the 
position ond movement of the aeroplane in space. 
In movements such ns loops, spins, nose-dives, etc., 
the manoeuvre is undoubtedly appreciated by the 
nervo endings m the semi-ciroular canals and to some 
extent by the otoliths, but this does not mean that 
consciousness is necessarily involved In movements 
comemod with inclinations round a sagittal axis, 
luch as in bonking, or ri-iing or dcsconding, it is 
diflicult to detormme what part is played by the 
labyrinth and deep sensibility, and what part is 
played by jiorooption of the position of the aeroplane 
in space Hu then proooodod to discuss m detail the 
various evolutions practised m flying and to analyse 
very carefully tho salient features m i»ch His general 
conclusions wore ■ ( 1 ) the labyrinth plays no definite 
rdle in orientation so for as fljong is ooncomod ; ( 2 ) 
sight 18 the most important factor m informing us 
of our position m space, ( 3 ) m the absence of sight, 
deep sensibility is next m importance 
Mr R J. Bartlett (Kuig’s College, London) took 
up the position that probably mio immediate physio- 
logical cause of disorientation and vertigo is insuffl- 
ciency of available oxygen in the blood supply to the 
brain Faulty breathing may, therefore, bo a causative 
factor. In air and water travel, a principal cause of 
tho faulty breathing may bo the bodily reactions to 
tho changing incidonee of the pull of gravity with 
tho rolling or pitchuig of boat or aeroplane Bartlett 
finds that the effects of land and ocean travel can be 
induced m suitable subjects by vibration without any 
rolling, pitching or translatory movement. The 
subject sits m a choir attached to a box oontaining 
a motor loaded eooontncally and run at speeds from 
twelve to twenty revolutions per second. Changes m 
the frequency of tho vibration and eertam critical 
frequencies are found to be particularly effective; 
pneumograph records show the maiked ^eot on the 
breathuig of sunceptible subjects When it is difiSoult 
or impossible to keep the vibration and the breathing 
in harmony, discomfort is expenenoed. 

Dr. R 8 . Cheed (Oxford) stated that m vertigo 
there must bo ■ ( I ) false sensations of movement, or 
perhaps sometimes only of position ; ( 2 ) a tendency to 
make compensatory movements jeopardising balance ; 
and ( 3 ) consciousness of the falsity of the sensations, 
causing a feeling of imcertamty and unsofeness whence 
arises mental confusion and distress. The first two 
of these may occur alone, resultmg in some degree 
of disorientation, and the subject may fall to the 
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ground, but without may of the u 2 q>leMaat feelinga 
aasooiated with the word giddiness. 

In people who ore particularly susceptible, vertigo 
aooompamed even by nausea and vomiting may 
easily be brought about by kinsssthetio impulses or 
by moving visual stimuli But that the lab^mth is 
by for the most usual and important sense organ 
irom which vertigo is aroused, and probably tho only 
one eoncemed m sea-sickness, is now firmly estab- 
lisliod. James, Kroidl and Mygmol have all oom- 
monted on the immunity irom sea-sioknoes of doaf- 
mutea in whom the labyrmths were deficient The 
experiments of Dreyfuss on gumea-pigs and of 


ELreidl on dogs, oats and pigeons pomted m the same 
direotion Deombration,deoerebellation, or section of 
both vagi leaves sea-sicknesa unaffected, but removal 
of both labyrinths or section of both eighth nerves 
results m complete immunity Tho mostlikoly explana- 
tion of the vomiting seems to bo that it is caused 
by spread of excitation from tho vestibular nuclei 
to the neighbouring medullary ‘vomiting contro’. 

As a result of tho interest aroused in the discussion, 
a joint research committee of tho Sections of Phjrsio- 
logy and Psycluilogy has been set up to investigate 
the conditions of vertigo and its relation to dis- 
orientation 


Fishes of Mountain Streams 


D r sunder LAL HORA, of the Zoological 

Survey of India, has for many years devoted 
bpecial attention to the study of tho fauna of 
rapidly running waters in the hill streams of India. 
Bis knowledge of this diflioult and interesting 
branch of zoology is unrivalled No one, therefore, 
could bo bettor qualified than he to undertake a 
detailed investigation* of that remarkable group of 
cypnuoid fishes, the Homaloptendu‘ These fi^es, 
in^bitonts of swiftly running mountain streams of 
southern Asia, have undergone a great variety of 
adaptive modifications induced by the peculiar 
environmental conditions typical of their habitat 
In the first part of his report the author deals with 
the taxonomy of the group It is divided into 2 
sub-fomilios — the Uomoloptermffi, comprising 0 
genera and 31 species, and tho Gastromyzoiunie 
which IS represented by 11 genera having in all 
about 16 species In tho Homalopteniue 4 new 
speoioe belonging to the genera Homalopten and 
Leptw%chthya, and 2 new varieties of BalUora bruee* 
are desorib^ Among tho Gastromyzoninm no now 
species have been found , but m order properly to 
classify the existing species 5 new genera arc pro- 
posed in this paper. No attempt hoe been mode to 
doBCnbo in full each and every fqieuios, but wherever 
an amplification of tho already existing description 
seomod to tho author to be desirable the iqieoiea is 


pitlier rodesenbed or a note is inserted oonceming 
some of Its most important features 

In the second part of the paper tho bionomics 
and evolution of the Homaloptendffi are disoussed 
at some length. The most charactcnstio features of 
Its mcmlM'Ts such as flattened shapo, insertion of the 
pectoral fins (which aro used for adhesion) for for- 
ward below or even m front of the eyes, possession 
of a peculiar roetral groove m front of and oon- 
tmued along each side of the mouth, the peculiar 
structure of tho hard and strong lower jaw, aro 
shown to bo definitely correlated with tho throe most 
important factors m tho environment — strong current, 
high oxygon content, and nature of the fo^ supply 
available. Throughout the paper attontion is 
repeatedly directed to the ‘communal convergence* 
that IS exhibited by these fishes and to the series 
of charoc’tors showing parollel development m tho 
members of the two sub-families From all tho 
evidence which ho has acquired the author believee 
that tho Homaloptcridie are probably a polyphyletio 
family the members of whicli are derived from the 
Cypruudffl and Cobit idee and have oome to reeemble 
one another superficially under the influence of the 
same environmental conditions 

Dr Hora is to be congratulated on having pro- 
duced a pajiur which is not only a valuable addition 
to the literature on the taxonomy of tho Homa- 
loptoridu! but is also of great theoretical mtereet. 

Q. A S. 


Geological Reconnaissance t 

I N 1932 the Royal Australian Air Foroo modo 
flights over many of those areoe in Australia 
which are deemed to bo worthy of mvestigation from 
tho jiomt of view of tho discovery of oil Dr W. O. 
Woolnough, who was present as observer luid geo- 
logist, hM now detailed the results obtamed m a 
report which givos valuable information regarding 
the function and importanoe of aonol work m assisting 
and expediting geological survey. The object was 
to determine the disposition of strata and especially 
to locate dome structures, the investigation being 
made partly by visual observation and portly by 
the study of the photographs taken from the sur 
Much exporience is required before the utmost con 
be achieved by these methods, suod Dr Woolnough 
states that he soaroely began to appreciate the 
Bignifloonce of details seen from above \mtil ho hod 
oompleted one hundred hours of flying. 


Aeroplane m Atutralta* 

From J uly unti 1 September, a circuit of Australia was 
mado- also a visit to Tasmania, atmospheric con- 
ditions on tho whole being favourable Over Melville 
Island observation was hindered by a tribal fight, as 
part of the strategy consisted in tho lighting of 
extensive bush fires, the smoko of which provided 
nuclei for the condensation of moisture and the 
development of clouds The orientation of the 
photographs and tho elevation of hills and scarps 
above the surrounding country can bo detormin^ 
by noting tho direction and lengths of shadows — 
provided the time of exposure is accurately known. 

In those regions where the rooks are well exposed 
and whore topographioal forms are the direct reoult 
of the difforcnti^ erosion of bods, the main teotomo 
features are easily seen, and examination of the photo- 
graphs reveals where tho detailed ground investigation 
.which IB essential to the full elucidation of the 
Btruoture should be undertaken. Most valuable u 
the cleamoss with wlpoh the true disposition and 
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oontinuity of atrota caa be made out from the 
bird’a-eye view of couatry in whioh the ground 
wo^er 18 baffled at oloao quartern by the confuaion 
of detail resulting from erosion, aooumulationi of 
detritus, uul the presence of false dips duo to local 
and superficial collapse of strata The observer is 
warned against reading ‘strike’ into a banding duo 
to the parallel alignment of superficial sand dune 
aooumulations ; fui^ermore, where dips ore slight, 
it IS often impossible to deteimme in which of the 
two possible directions they lie, and for this ground* 
levelling is required 

It was in bare featureless plains devoid of rock 
exposimis that the most remarkable results were 
obtamed. Boinotunus it was posHihlo to detect geo- 
logical structures of great importance whore the 
abwnoe of outcrops presents on insurmountable 
obstacle to ground survey Hero a pattern can bo 
discerned which the geologist can recognise at once 
08 that of a geological map, luid m one cose the 
prov'ed structure ot an area with abundant outcrops 
was followed into adjacent lowlands the geological 
structuio of which has hitherto remained hidden 
Such pattern is duo to the diflcront appearances of 
soils to the ‘aotinio eye’ of the camera Clearly those 
soils havo devuloptnl from the wtsithering of tho 
rocks beneath them, the disposition of which they 
thus reveal Pattern may bo seen through thin 
parched gross but it is lost with a fresh luvuriant 
growth, and the survey must bo mode when the 
conditions arc favourable 

fiomo success was achieved in gleaning mfoimation 
regarding the geology of heavily forested regions, and 
much may be cxpoctod from tho furtlior development 
of this line of attack on a tyjio of country which is 
the dceimir of the investigator on tho ground 


University and Educational Intelligence 

Lonoon — The following ajipomtinents to Univer- 
sity readerships have recently been made botany 
(Birkbeck College), Ur F C. Stcwonl, since 192*9 
assistant lecturer in liolany in the University of 
Leeds, epidemiology and vital statistics (London 
School of Hygiene and Tropii al Modicini^), Dr A B 
Hill, who smeo 1923 has been canning out mvestiga- 
tions and losoorch at tlie Mchool 

Tho title of emeritus prolossor of eugenics m the 
University lias been oonferreil on Prof Karl Pearson, 
on his retirement from tho Galtoii chair of eugenics 
at University College, and that of emeritus profuesor 
of Egyptology m tho University on Sir Flinders 
Pctrio, on his retm-mont from the Edwards chaii of 
Egyptology at University College 

Tho iollowing degreoM have bean awordod D Sc 
to B F Barnes (Birkbook College) for ten published 
works on liotany , D So to J C F Hopkins (King's 
College) for ten published works on plant pathology 


Mk Thubkim, Cookb, a member of the General 
Committee of the British Association, has offered to 
present to the universities of England a collection 
of works on nautical scionoe The first presentation 
under tho offer has been made to the Umvorsity of 
London. Librarians of English universities desirous 
of receiving such accessions should oommunicate 
with the Asriistant Librarian, British Library of 
Politiool Science, Houghton Street, W C 2 


Saence News a Century Ago 

Royal Society, January g 

The portrait of the late president, Davies Gilbert, 
painted by Thomas Phillips, R A , at the sohoitation 
of several members, was, by their request, presented 
to tho Society A paper was read on ‘The Empmoal 
Laws of the Tides m the Port of London’. By the 
Rev. William Whewoll, F R.S , Trinity College, 
Cambridge The author regards existmg tide tables 
as extremely imperfect , the mathematical solutions 
of the problem tounded on hypotheses remote from 
the real facts Tho Earl of Tyrconnel was elected 
into the Society 

The Royal Medals of the Royal Society 

The .Tanuary issue of the OentUman's Magazine m 
1834 contained an excellent notice of tho onnivenary 
meeting of tho Royal Society The Duke of Sussex 
made a statement relative to the Royal medals 
placed at tho disposal of the Society by His late 
Majesty m 1828 Mr Chantrey, in conjunction with 
Sir Thomas Lawrence, was appomted to prepare 
a design Either from indecision, or that procrastina- 
tion for which tho late president of the Royal 
Academy was characterised, tho design waa never 
furnished, although it was a frequent and favonnte 
theme of conversation After on mquiry, stops were 
taken, however, to reileom all the pledj^ made by 
(leorgo IV to tho Royal Society The OeniUman'a 
Magazine records the awards of ten medals to tho 
following, and the reasons Dr Dalton, to whom 
waa owing the development of tho atomic theory , 
although at the eleventh hour, it was gratifying to 
know that ho waa acknowledged as its author both 
at home and abroad , to Mr Ivory, the first Elnglish 
philosopher who mlroducod to Great Britam tho 
beautiful and refined discoveries of I,apIaoe, Lagrange 
and other foreign astronomers ; to Sir Humphry 
Davy and Dr Wollaston in testimony of sorvioea in 
science , to Prof. Struve, for researches respecting 
double stars ; and to Prof Eucke, tho groateat, 
perhaps, of modem astronomical oaloulatots, and the 
discoverer of tho comet which boars lus name The 
Duke of Sussex alluded to Sir John Horsohel as one 
who had terminated his European labours , and a 
nob harvest was to be expect^ as tlie result of his 
labours m tho ample field of a new and unexplored 
heaven. 

The Mechanics' Magazine 

Tlio issue of tho Mechanics' Magazine for January 4, 
1834 opens with a reprmt of a paper by Dr. Ro^rt 
Hare, thim professor of chemistry in the University 
of Phdadelphia, on a galvonio rook-blosting apparatus, 
in which the use of iilootnoity is advocated for mining. 
This IB followed by a reprint of a paper by Mr Song, 
of Edmburgh, on the relation of a marine to its 
model. Next there is oorrospondenoe on canal 
improvomeiitH, and on the perfonnonces of the 
steam carnages of Hancock and Mooeroni, followed 
by a note on isomotno projection and a letter from 
John Enesaon on his calorie engine Of oonsiderable 
interest ore the notioes of the activities of two 
societies. The Morylebono Literary and PhiloBO)^ioal 
Society, it was stated, was in a very flounshing 
condition and had bought 17 Edwards Street, Port- 
man Square, where it was proposed to erect a lecture 
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room to hold nx hundred persona. Sir Anthony 
Carlisle, Dr, Lardner and John Phillips, the geologiat. 
wore all vioo-proaidenta of the Society, before which 
many eminent men lectured Another aooiety 
flounahing then was the Bn(;hton Literary and 
Soientiflo Society, the president of which was Mr. 
Ricardo The president, so the Mechanics’ Magazine 
states, had just concluded a senes of Icotures on 
railways. In the course of those lectures he had road 
a communication from George Stephenson m which 
it was said that a speed of forty milos ]>er hour had 
been attained on the Liveipool and Manchester 
Railway and that “an engine might bo constructed 
to run 100 miles withm the hour although at that 
rapidity of motion the resistance of the atmosphere 
would be very considerable indeed'* 

Literary and Scientific Institutions 
A correspondent contnbutes the following state- 
ment to the Qenileman’s Magazine of January 18S4 — 
Tlie number of Literary and ^lontifio Societies has boon 
greatly on the incronse The Royal Soi-iety numbers 
750 membors , the Antiquonan, 300 , Royal Society 
uf Litoreturo, 27 1 , Zoological, 2,440 , Horticultural, 
1,875 , Royal Society of Arts, 1,000 ; Royal Tnstitu 
tion, '768 : Geological, 700 , Limuuan, 600 , Asiatic, 
560 , Gcxigraphioal, 520 , Astrononucal, 320 The 
members constitutmg the London Medical, West- 
minster Medical, Modioo-Chirurgical, Medico-Botani- 
<al. Phrenological and Entcmologic^ Societies, the 
Collnge of Physicians and Surgeons, luul Institution 
of Civil Enguicors, cannot bo short of 1,700 persons 
Next follow the London, Russel, Wostom and 
Marylcbone Institutions, whoso prepnetary ond 
yearly subscribers may bo ostimaU'd at 1,600 Hero 
arc m the whole 13,000 names (somo it is true fre- 
quently repeated) supporting 26 Associations m 
liondon, founded for the sole purixise of promoting 
the interests of looming and scicnoo and diffusing 
useful knowledge. And, for the immodiato benefit 
of the operative class, the Metropolis possessos a 
Mcchomos’ Institute whicli is said to have 1,000 
morabers 


Investigatmiu of Terrestrial Magnetism 
About 1884 groat activity prevailed in tho in 
vratigation of the earth’s magnetism, euid magnetic 
observations were being made not oidy on land but 
also on exploring ships On December 19, 1833, 
Commander J. C Row described before tho Royal 
Society his expedition to the north magnetic pole, 
which he reached on June 1, 1831, and his measure- 
ment of the dip as SO* 69' This determination was 
made with great care, and was as accurate as was 
then possible Imprevoments of the magnetic 
instruments and tho elimination of errors were being 
actively sought On January 6, 1834, Mr W Snow 
Hams read before the Roy^ ^lety of Edinburgh 
a paper “On the Investigation of Magnetic Intensity 
by the Oscillations of the Horizontal Needle", m 
which he closely examined many real and supposed 
disturbmg factors He showed tiiat light hod no 
idfeot on the osoiUationa, but that they wore 
'nisceptible to disturbance by sLght air ourrants, and 
the mstruments must ther^ore bo enclosed, prefer- 
ably m a vacuum. He also mvestigated nwthods 
of suspending magnets, the effeots of changes of 
temperature and the determination of changes m the 
Constanta of magnets. 


Darwm m Pstagonu 

For the greater part of 1832 and 1833, H.M.S. 
Beagle, undw Capt FitzRoy, had boon on the oast 
coast of ttouth America, and Darwm had been able 
to make several expeditions inland from ports such 
as Buenos Aires and Monte Video. Leaving the Rio 
de la Plata on December 6, 1833, the vessel visited 
Port Donire on December 23 and then sailed for 
Port 8t Julian farther south 

Here, on January 9, 1834, Darwm records “Before 
it was dork the Beagle anchored m tho fine spacious 
harbour of Port St Julian, situated about one hundred 
and ton miles to the south of Port Desire We 
remained here oight days The ooimtry is nearly 
similar to that of Port Desire, but perhaps rather 
more storilo One day a party aooompamed 
Captain FitzRoy on a long walk round the head 
of the harbour We wore eleven hours without 
tatting any water and some of the party wore 
ipiite exhausted. From tho summit of a hill (smoe 
well named Thirsty Hill) a fine lake was spied, 
and two of tho party proceodod with concerted 
signals to show whether it was fresh water. Wliat 
was our disappointment to find a snow-white expanse 
of salt, crystallised m great cubes I . Although 
we could nowhoTO find, during our whole visit, a 
smglo drop of fresh water, yet some must exist , for 
by an odd chance I found on the surface of the salt 
water, near the hood uf the bay, a Colymbetes not 
quite doad, which must have lived in somo not far 
distant pool . A good sized fly (Tnbanue) was 
extremely nuineruus, and tormented us with its 
painful bito The common liorsofly, which is so 
troublesome in tho shady lanes of England, belongs 
lo this same genus Wo hore have the puzzle that so 
frequently occurs m the ease of mosiiiiitoos — on tho 
blood of what animals do these inseots commonly 
food T The guanaco is nearly tho only warm blooded 
quadruped, and it is feund in quite moonsiilerabla 
numbers compared with tho multitudo of flies " 
("Journal of Resoarclies ”) 


Soaeties and Academies 

London 

Physical Society, October 20 A F DurcoN 
Graphic statistics 'fho [ilottuig oi frequenoy- 
distributions is disoussed. In companng for different 
populations the frequoncy-distnbutions of a par- 
ticular vanato, it is sometimes convenient to take 
one population as standanl and to roprosont its 
distribution by a straight line The method of 
plotting mdividual points described by Hazen is 
inoorreot 

December 1 H Dknnib TavZiOB . The image- 
distortion and other effects due to the glass-thiokness 
m lens systems The optiool influenoe upon distortion 
of image, or departures fWim eorreot piCtonal repre- 
sentation, oaui^ by the oonsidnrable thioknouea 
of glass mvolved in tho oonstniotion of hi^-oloM 
photographio lenses of projeoton having a liuge angular 
field of viow IS discuss^ H. Cahmiohabt, , The tilted 
eleotrometer Adotailed description is given of the oon- 
•tr uction and performahoo of a new evacuated ontioally 
damped qmck-zeading quartz-fibre eleotrometer. The 
sensitivity obtainable i» limited only by the Brownian 
motion of the fibre. Ihe zDonimum potential obanga 
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that can be meaauivd (with the uaual convention 
tliat the corresponding deflection of the system be 
not less than four times the root of mean wjiiaro 
of the deflections of the Brownian motion). ih of 
the order of (» (HMH v when the period (imdampod) 

IS 5 see and 0 0005 v when the period is I sec 
The range of a[iproximately constant sensitivity is 
adetjuate foi most purposes A 8 Rao and K R 
Rao 8jx>ctm of bromine v, vi and vii The vacuum 
spark spectra of bromine have bi-eii mvostigatod 
under different degnMw of exoitatiun in the region 
X 1400 to A 400, by means of a Siegbahn spectro- 
graph h'rom a careful scrutmy of the plates the 
lines have been assigned to the different stages of 
ionisation of the element With the aid of these the 
principal members of the spectra of bromine v, vi 
and VII, involving the low-lying terms, have fcieeii 
identifled, K B Moss An uiitomatio photoelectric 
photometer A precision photoelectric photometer 
based on principles capable of wide application and 
operated from a i. mams is ilssc i ibod It is a flicker 
instrument, but the simple shutter is on the spindle 
of a synchronous motor driven from the same supply 
as an alternating current valve bridge This is 
connected to an (>miHHion typo photocell, and gives 
a directional output which automatically moves the 
neutral density wedge to the position oi balance, 
whii'h is shown by a pointer The wedgi- position 
is controlled electrically , being mountfsl on a galvono 
meter mo\ emi*nt devoid of mechanical control <1 D 
Wkst * A mechanical wav e model illustrating acoustic 
and electrical phenomena Th<‘ model consists of a 
serii's of e(|ual masses siis]K‘nded on ci|ual lengths of 
stmighteiiod watcli sjiring from a iigid bar Through 
holes Ixiresl in the masses, which are <s|ually spitcud. I 
IS threaded a jneco of clastic One end is fixed, and 
111!' other can move with a simple haniioiiii motion 
I ommunioatcd by means of a luiker arm attaehod 
to a small motor Wave transmission along the 
system takes place only if the frequency falls within 
a oortaui range Very high and very low frequencies 
ore not triuismitted 

Ditbi.ia 

RoyalOublinSocicty, Nov'ember 28 .1 H J 1 'uui.k 
S ome diflicultios in current \ lews on the thermal 
history of the earth [n a diseiissioii of vaiious 
theories of earlli histoiy it is shown that, although 
the conditions necessary for tlie truth of the ciKihng- 
earth theory may now lio satisliixl, it is improbable 
that the primitive emst woulil liavo satishcd them 
In consequence wo must conclude that partial re- 
melting of the origuial crust has ocoumsl during 
some stages of gisilogiral history Home points in 
Rolmes’s convi'ction current theoiy of earth history 
art' also consideretl, including the condition neceesary 
for the existence of a pemianent convective layer in 
tlie i‘arth It appears that the prosence of such a 
layer will load to sheanng stresses ui the erust, owing 
to the greater radioactivity of the continents and the 
consequent distortion of the gnothorms H H Poous 
and W R. O Atkins Some measurements of the 
brightness of various parts of the sky by means of a 
rectifier photoelectnc coll The mpasurements were 
made m Dublin m June and July 1033 with approxi- 
mately uniform skies of various degrees of i leamess, 
the sun’s altitude being 45°-60° llie mmimum 
brightness recorded was about 0 6 metre candle per 
square degree for a clear blue north sky edtitude 45° 
to 60°. a^ the maximum II 8 metre candles per 
square degree for sky covered with light oirro stratus 


cloud about 12° below the sun The effect of base, 
and to a greater extent of light cloud, is to (a) increase 
the brightness of all parts of the sky, (b) cause the 
brightness to inereuso with altitude instead of de- 
creasing, as for a clear sky, and (c) increase the 
relative importance of regions near the sun 

Bdinbuouh 

Royal Society, Deoember 4 J M Htauo . The 
British Polar Year Exixxlition to Fort Rao, Canada 
After a brief aecoimt of the activities in 1882-83 and 
an explanation of the ideas loading to last year’s 
repetition, the aims of the British Party to Rao were 
given The methods adopteil to obtam the required 
information in the various Holds of observation wore 
described and some indication given of the problems 
to the solution of which tlic records brought homo 
by the ExpisJition will be applied 

Paris 

Academy of Sciences, November 20 (C K , 197, 1181- 
1266) Paui, Dklrns Isothermal congruences. 
8 CoHN-VossKN The total curvature of open 
surfaces Paul Diknks The deformation ot sub 
si»tec's in a space with general linear connexion 
8ixto Rios The singulai ensemble of a class of 
Taylor’s series which presents gaps M FRKRrK and 
8 Marshak Certain conditions necessary foi the 
K'giilarity of a function in a point of the circle of 
convcrgi>nce RarhaRl Salrm Fouiier’s senes of 
functions of siimmable stpiare Anokb Mabthaud 
Fields of somi right lines anil diileri'iitial rsjuations 
oi the hrst ordei Ckorofs Boulioano A problem 
of the theory of jiotcntial Julius ^olff Tlie 
coiijiigalssl harmonic function of a liiniUsl harmonic 
fuiiitinii Mauricb Fr^.l'1iist Itc>miirks on the 
csimmuiiicalions of M Miiietti conconiing a space 
com|K>sed of holoinorjih fimctions Ckr Fuubianib 
A tlicorem of Carotli6odor} and Fe^jor W M 
Klhasser The polarisation of diffused electrons 
Albrrt Toubsaint The corrections to bo applied 
to the oorodynoinical charaetcristics of a supporting 
wing under exfienmcnt in a rectangular wind tunnel, 
partly guided by the walls, parallel to the spread 
of the wing anil to the velocity of the wiiiii Pibhhb 
Divb Distributions of masses producing the same 
potential m a common interior region Jkan Chazy 
The capture of comets by tho solar system Mlles 
Rkn^b Canavauuia and Marib Louisb Fribouro 
The esmstants of motion of tbo O, K and M stars 
L. Neel Calculation of the [magnetic] Huscepti- 
bility of nickel iii tho neighbourhoi^ of the Curie 
point Ion I Auabbtcranu The absorption of 
lodme vapour in tho presence of foreign gases 
Expi-rimental study of the absorption spectrum of 
lodme va|xnir mixed with oxygon or nitrogen, 
under pressures varymg from 1 mm to atmosplierio 
Existing lines were enhanced, but no new ones 
appeared A Coudkb The use of inclmod lenses 
as a means of produomg pure astigmatism in speotro 
graphs Suggestion for ohminating more completely 
the effect of the gram in the photographic emulsion 
PiERRK Brioout The photometric study of the 
irregularities of density of photographic plates. 
Jean Saidman . The teohmqiie of the measure- 
ment of the thermal radiation of the skm A descrip- 
tion of a robust form of apparatus, capable of being 
carried to the bedside of a patient, and of giving more 
accurate results than tho apparatus m current use. 
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Some pmotioal applioationa are mdioated. VAkok : 
Beotilinear wings with uniform cslonflo flux RbnA 
ABDim • The system cadmium sulphate, sulphuric 
acid, water The phjrsioal properties (solubility, 
density, refractive index, viscosity, electrical con- 
ductivity) of this system have boon studied : results 
are given as curves. Mluo. Sabins Filitti The 
oxido-reduction potential of the system hypoxanthine, 
uric acid Paaisbujb ■ The influence of the strength 
of bases on the formation of the alummotartaric 
complexes Michbl Magat : The oneigy of dissocia- 
tion of water by symmotnoal vibrations and the 
products of this dissociation AuansriN Boutabio 
and Mabius Pkyrattd The capillary nse of hydro- 
ools And of solutions of colouring matters The 
influence of the concentration and of electrolytes 
Louis MiIidard and MnuB TH^ithsB Pktitfas The 
Roman effect of solutions of ammonium nitrate in 
nitno acid E Burlot * The tendency to destruction 
of explosives by inflammation m a vacuum. A study 
of mercury fhlmmate and load nitride (hydrasoate) 
It was found that there is a limiting pressure below 
which the destruction of the explosive is not propa- 
gated throughout the mass of the explosive In 
both of these detonants there is a phase of slow 
combustion preceding detonation This phenomenon 
is easy to observe with mercury fulminate ; under 
special conditions described it can also bo seen m 
l(»d nitride. Marcit Rotrart Some arylfatty 
P-oxywsitnls and their products of hydrolysis. Cm 
C ouRTOT and T. Y. Tung • Studios in the aryl 
thionium senes D Ivanoft and O. PcHiNiTCHNY 
Kyntheses with amides of the typo R CH CH. 
CH,ro,H and mixed oiganomagnesium derivatives 
Alexis Cherrettx ; New geological observations 
in Boa Dahomey P I.^bbau • The penintliraoites 
and the true anthracites On the basis of work 
described in earlier communications, the author has 
proposed a classifioation of anthracites mto true 
anthracites and pyroanthracites, the name por- 
anthracitos now being suggested for the latter This 
classification is based on the volumes of gas evolved 
on heating to 1,000° C Further work mows other 
diflerenoos between tho two groups : composition of 
the gas evolved at 1,000° C , temperatures of in- 
flammation, decrepitation on heating, behaviour 
towards chemical reagents, and olectneal con- 
ductivity Peranthracites are practically conductoiH 
of oloctncity whilst anthracites have a very high 
resistivity jAoquES Fbokaobt Tho Tnas forma- 
tions of western Tonkm P. Idbao A curious 
phenomenon of the solfatara of Pouzxoles Jacqurs 
Bourcabt An attempt at tho reconstitution of 
the history of the fluvial network of tho Haut Atlas 
to the east of Marrakech P. Auobr and L Lkpbincb- 
Rinoubt Study of the vanation of tho cosmic 
radiation between the latitudes 40° N. and 38° S 
The action of the earth’s magnetic field on the cosmic 
rays should servo to disonmmate between the two 
theories of their ongm, eleotromognotio or oorpus- 
oular The expenments described and summansed 
m a graph show that the cosmic radiation is sensible 
to tho action of the terrestrial magnetic field, at 
least for distances of the order of the earth’s radius 
J Branas and J. Dnuto : The mode of action of 
copper mixtures : therdleofdesiooatiiMi. A. DmoLOM 
and E Bastusr : The influence of the anions on 
the fixing and mobilisation of phoephonc acid m 
soils. The hydrosol of siUoa and humic acids play 
u important part in the mobilisation of the passive 
forms of phci^ono acid m cultivated soils. Paui. 


Chabanaud a new type of fish of the family of 
Gobidoas, SyrrhotKonut Chamen Description of a 
flah caught of[ the roast of Tangiers by Henri 
Charrier R Lkobndrb ■ The presence of Anotoptmu 
pharao in tho stomach of germons Poiaok Tho 
anomaliivi of colour vision The classical trichromatic 
theory cannot define or place the anomaly of the 
Rayleigh type Tlie author’s theory, which char- 
actensos chromatic viqion by two faotor-i. tho position 
of the lummouH maximum m the spectrum and tlu> 
extent of tho unitonal regions, gives a prociso defini- 
tion and forms a oontinuous series with normal 
chromatio vision and its various anomalios Q 
Sandob, a Bonnefoi and J J P^brz - The 
precipitation of the protoins by noiitral salts The 
precipitation of natural proteins by neutral salts is 
not due to an isoelrotiic precipitability Tho solu- 
bility passes through a maximum at the isoelectric 
point pH 6 for tho globulins and is still very high at 
the isoelectric point pH 4 8 for the albumins. 

Vienna 

Academy of Sciences, Oct 10. Jossr Lindner and 
Alois Torgolbb Convaliann. W J. MAllbr and 
W MArmj Theory of passivity phenomena (23). 
The most important results of the earlier study of 
the passivity phenomena m lead are confirmed. 
Otto Brunner and Gertrud Wirdemann : Com- 
TOuents of hornbeam bark The reeinol found by 
Milner and others in hornbeam bark has been 
purihod and proves to be identical with the botulin 
of birch bark Otto Brunner and Rolf W6hrl ■ 
p-Mothoxy- and 3 . 4-(liinethoxy-phenylurothanes. 
The higher aliphatic alcohols yield well -crystallising 
urethanes suitable for characterising these alcohols. 
Karl Pbzibram Relation between contraction and 
pressure for salts and metals Riohabo Bibbl : 
Action of a rays on tho cells of Brynm eaptUare 
When Buffloiently mtense, a-rays kill the cells of this 
moss, the time required being almost mversely pro- 
portional to the strength of the preparation Elisa- 
beth Kara-Michailova . Measurement of strong 
polonium preparations in the large plate condenser. 
Tile advantages of this method are pointed out and 
curves of equal degrees of saturation for preparations 
of 2400-60000 electrostatic umts are given Fritz 
Asinoeb ’ Nitration of 3 . 6-diohlorobenzaldehjrde 
and 3 . 6-dichlorobenzoio acid At 0°, fuming nitric 
acid converts the aldehyde almost quantitatively into 
its 2-nitro derivative, and at 60°-70° the same acid 
nitrates 3 6-dichlorobenioio acid to give the 2-mtro 
compound m about 80 per oent yield Ebioh 
Tsohebnak-Seybbnbqq . (1) Interm^iate mhent- 
ance and chromosome addition with species-bastards 
of Tnttcum vtUosum (2) Size- and colour-dimorphism 
of the grains of wild and culture forms of rye and 
wheat. Karl Mayrhoyxr ■ Conveigenoy pnnoiples 
with systems of ordmary differential equations. 
Zachabias Dibohe ; Formation of a tnoaephoqpliorio 
ester from hexosephosphorio esters by luemolys^ red 
blood corpuscles. Franz Werner i Resiuta of a 
zoolomoal study end ooUeoting expedition to the 
islands of the JEgean Soa. Desoriptiona of two new 
species, Rhaeoeleu smmes and Rh amUohm, and of 
Platydeu tporadarum, Brunner v. W. Altbeo Bruxl 
and Karl Zieoler : Rheuum oxybromidea. The 
properties of the tnoxybromide and the dioxybromide 
^the mly known oxybronudss of rhenium— are 
described. Uabiih OusiNDa and Viecor Lebsbktbb : 
Craniometrio inveetigafions on skulk from Tiem del 



Fuego. Aucxanokh Roixbit aod Rxn>ou Pktctr . 
§-AjiiyTin from Manila elomi ream (6) Resina and 
ream aubstanoos (9) Robert U Kumr- 

iifhXEB, G Pinter and B v Sbebach Electro- 
ohemiatry of non-aqueoua aolutions (0) ■ Measure- 
ment oi the EMI of Ag-AgNOi concentration cells 
in nine organic solventa and comparison arith the 
valuoH onU'iiIated from conductivity meaHUreraonts 
Kuthiede Almohuichneh Yeiuit growth aubatancoa 
in Boletus edulu and m urino Rudolf Sibber : 
Palsobiological inveHtigutions on the fauna of the 
Rotelwand Riff mans in the northern Osterhom 
group 

Oct 26 OuHTAv Ohtner and Georo Stettkr 
Ubo of pure nitmgun for loniHatioii chambers Thi* 
use of nitrogen offers lulvantogon over tliat of hydro- 
gun or of tlio rare guaea (IhORu Kollrr and Karl 
Pori, . C'apraric acid The uumpotind C'mTIuO, 
obtained by tlie alcoholyois of capraric ocitl is foimd 
to be identical with cetrario acid Kasimir Graff 
Colonmetno review of the stars up to magnitudo 5 
between the nortih pole and 40° south declination 
Antom E Mayer . Construction of the seven 
neighbour-regions (Neuihbargebtete) on the torus 
Othkmio Abel Further contributions to the ex- 
planation of the creep-tracos in the Orcifnnatein 
sandstone of the Wienerwald. 


Forthcoming Events 

[Mreltwfn nutrktd mlh oa tuleruik art op) n to the jnihlif 1 
Monday, January 8 

British Muskvu (Natural History), at 11 30 -Capt 
Ouy Dollioan “African Antekipca” * 

Royal ClEoaRAriiiCAL Society, at 8 30 — ,1 T Sander- 
son ‘‘An Expedition in British Camepnona'’ 

Tuesday, January 9 

Phare AOEU ncAL Society, at 8 30— (at 17, Bloomsbury 
Square, London, W C I ) Prof I M Hoilbron “Iso- 
prono as a Fimdamentai ttnit in the .Synthesis of Plant 
Prnducts’’ • 

Thursday, January 11 

University Colulob, Lokuon, at 0 30 — Prof <’ H 
Bent “The ROle of the Liver in the Metabnhnn of 
Carbohydrates and Fat" (surcceding lecturm on 
•Tanuary 16 and 18) * 

Official Publications Received 

OBEAT BBITADI ASD lULAKD 

ProoenllliBS uf Uio Roval lilsh Aesdnmy Viri 41, Section B, No 
16 Tbs Osolunv of SurUi Vistem Tvrons and tiM adjacont l‘nrttona 
of County Ijoi^ndiny ByJ J Hartley Pp £17-286 +pUtcs la-lH 
(DubUtt Uodses, Fl«la and Co , I imdon WUUsini and Noraatc, 
Ltd ) 3t 6d 

Royal BorMr of Arts Report cm Ihs CumpeUthm of IndintrUl 
Dsiltni. Pp 40 (London Rojal HoeVte of Aiti ) 

Frocesdlnas of the Boynl Sorlity of Rdlatarah, Hc-salan lsaviS34 
Vol 64. 1. Noi 1, £ I On FUtlnaVotmamlabi to Welihted 

Data by Least Sqnsras , II On bittina Folynoiiihib to Data ulth 
Wefalhtsd and Conelatrd Ermn By Ur A 0 Altksn Pp 16 
AEdlnlsuah Rohart Omat and Son , London WUIIama and Rorante, 

Roonomlc AdTlsory CounoU ' CommlUea on Loonst Control 73ie 
Imcnat Outimak In Africa and Western Asia In m£ Survey prr- 
parMbyB P Uvarov Pp 74H 11 maps (London Hit Stationery 

Tnniaetlani of the Royal Votetv of Rdlnbargh Vol 67, Part S. 
No SI Studlw on ths Beproduetlvr System In Uis Oulaea-PlR , 
Poat-Paitiim Bnpair of tbs Utarna, and tha Aaanrlnted Apnsarancsi 
IntbsOTarioa By Thomaa RIeol Pp 766-TT6 -l-£ pWm (Whibuixb 
Robert OrantaiMl Sun, London WUIIama and M^te, Ltd ) t< 3d 
Unlvatally of Bristol Annnal Raport of Couiuill to Court, ISas-SS 


January 6, 1934 


Bernice P BMwp Mnaram OsoaEmisl Papen Vol l(b Mo £ 
TheUiatdaorUielurqaeaaalilanda By KsriP BobrnUt and Watttr 
1. Necksr (ParUo Kntomulocioal Survey PabUeatlon 6 ) ^ It 
Vol 10, No A I’vpraeaosn fhnn HanaU By V A ScMlder Pp SS 
\ol 10, No 4 Lyslmaohla, Labordia, SeoevoU and Fhiebaa; 
lUwBlIan Plant Stndiro, I By Harold St John Vp 10. Vol 10, 
No 6 CrjptMblnin of the Cential Paslflc By rhvin HowM 
Kilmondium 2J Vol 10, No 6 New Spoeiea of Amaitttda By 
C Muuteau Cookn Jr Pp S7-t-£platM Vol 10, No 7 Sume AUti 
of llw iniiratorY Period By Bnioe Cartwright Pp 11 Vd 10, 
bn s Notes on Vteralvxla By Rdward 1, Canro Pp 24 Vol 10, 
No 0 Tlie Kxotki HIrds of Hawaii By Rdward L (^m Pp 66 


thmolra of the Ooolosloal Survey of India Vol 66, Part S The 
OnStiuy of Um part of Uw AttisA IRslrlct Wuat of Lo^tuds 7S*46’ R 
By Hr O do F Cotter Pp v lU +67-161 -txvl fplstea 11-10 64 

rupees Si M Vol 64, Part 1 Uarytss In the CoOM Hlstrioti of the 
Madma PneldeiHy, with Nntui on lU Oocurrenoe In otlier Parta of 
India By A I. CuulsiHi Pp \11I + 14S I xll+6plates I 14 rupees. 
6i 6d (Cakutla t'l-ntral Book Depot, ftllii Manaoer of 
Publliallona ) 

Whangpoo (iinacrvancy Bonnl Usneral Srtiee. Ruport No 10 
Ttw HydrOtfmphv of tliL Whanspoo Fourth odltlnn ^ v +H0 
(Hhanffhal ) i diSlan 

Journal ul the Faculty of Soknee, Imperial University of Tokyo 
Scetlon 1 Mathematics, AitruiHnny, Phyidca, (3iemlitry Vol S, 


(ShanRhsI ) i diSlars 

Journal ul the Faculty of Soknee, Imperial University of Tokyo 
Scetlon 1 Mathematics, AitruiHnny, Phyalea, (3iemlitry Vol S, 
Pari 0 Bur la llidorti du nirps di cissies dsns lea ootps finis et Iw 
corps locanx Par ClMde i hevallcy Pp 306-476 1 40 yen Section 

3 Botany Vn] 4 Part S Hyetematie and Anatomloal Stndlos on 
tome Japanesi PUiiU 2 (Juneaceae) By Ycntake BaUka. Pp 131- 
223 +4 plates 180|in (Tokyo Mam tea Co , Ltd ) 

Tlic firiUih South AMca Co Publication No 2 Maaoe Citrus 
Lxperimental Station Report for Period ending 31 December 1932 
Pp XX + 192 (Maxoe Citrus ExperlmeDtaT Btatton . London 
British South AMca Co ) 

Tim Bashrurd Dean Mimorial Vuinmo Archak Flehoa Jidited by 
Eugeiw R illbi Uiidgcr Article 5 ihc Natural Ulitory of the FriUed 
Shark CUaanidoaslseAHi sagutaeiu By Bugenu W Giidgcr and Prof, 
Bertram 0 SmlUi Pp £4 +-J 10 + 6 plates (New York City American 
Mum um of Natural HBtorv ) 

kimlnklUk Muiirtlsrli cn Mi tcondogUch Obsorvatorium te BaUvla 
terhandillngiii No £4 Regenval In Nederlaiidsoh-Indle (BaInflUl In 
till. Netherlands Indlee) Door (by) Prof Dr J llocnma DoeKVul) 

4 Kaarten yan den Remidileidpn IsarllJItselien en maandclUkschen 
rrginval on CeJrbct (Maps of the Miau Annual and Monthly BalnlUl 
In Cidebes) 13 maps 7Batavla ) 

Mlnistiy of nnanoe, Bgy^ Caastgnards and FWinrias Serviee 


tiali Sun and larvie Uken during 1931 By Dr R II Whltehonse 
Pp 22 NoUe and Mrtnolni, No 6 The Pherynx end Intcatlnel 
Tract of the Egyptian Mullets— AfsgiJ espMiu and Mugtl eapUe 
Part 1 On the rood uf Mullet ftorn Egyptian Waters By F M 
Ghasssul U + IS Rapport snr les pfcbeiiee d'Xnrpt en 19J1 
Par Dr Husaeln FaousI Pp vll+llO (CMltv Oovemment Pma ) 
Japanese Journal of Astronomy aiul Geophyslcn Innsootlons and 
Alistrarli.tol 11, No 1 Pp U+66+20 (Tokyo National Researah 
t ounrll Ilf Japan i 

Pmuwdlngs of tlie Imperial Academy Vol 9, No 8, October Pp 
XXI xxlll +347-460 (Tokyo) 

CooM-il Permenent International pour rBxpIoiaUon de la Her 
Bulletin statMliine des pdchee meriUmee dee pays du nonl et ds 
I'lsiest ds rKurupe Rddlgd pat D’Arcy Wentrrortii Thompson Vol 
21 Pour rsunihi 1981 l>p 79 ((kmenlisgue Andr Fred Host 
et Bh ) J 00 kr 

TIh> fmppilal Council of Agricultural Beaearrh Sotentlfle Mono- 
graph No 7 Tnflurnor of Manuna on the WUt DlMsue o( CaJa nu i 
ladfrns Kpreng, and the Isolation of Types resistant to the IBeeaae 
By Dr W MkKae and Or F J F IBiaw Pp UI+6H + 16 plates 
(Delhi Maneger of Publications ) 2 4 rupees , 4i 3d 
NewXralaiid State Forest Hcryloc Annnal Report of the Director 
of Forestry for the Year ended I let March 1933 Pp 16 (Wellington 

U H Ih partmont of Agrloultuic Technical Bulletin No 366 
Further liiyestlitatloos of tha Parasites of I’miUta Japomea hr Uw 
Far East By cT P f lauMn, H A, Jaynes and T R Ganlner Pp 
69 (WaslilngUm, D (' Uuvemment Printing Olllee ) 6 centa 

('AMLOOPgg, gro 

Cslrnilar for 1934 (Newoostla-on Tyne ‘ C A Paiwms and Co , Ltd ) 
(llyclne B l> U (AmlnoaoeUc Add) Pp 4 (London The Mtlih 
Drug Homes, Ltd ) 

A Cstalogiie of Rierythltig JC-Bay Pp 68 (London Cuthbart 
"'nk^r for 1974 (London BrltWi Hnsanm (Natural HMory) 

Editorui and PoNtsUnf Offlcti : 
MACMHXAN & CO., LTD. 

ST. MARTIN'S STREET, LONDON, W.Cj 
Tclgphone Number t WHITEHALL 8831 
Tdcgraphic Addrua : PHUS 15 , LESQUARB, LONDON 



NATURE 


41 



SATURDAY, JANUARY 13, 1934 



CX)NTENTS PJ 

Industrial Recruitment and Educational Policy . 

African Folk-Lore. By C. H. . .44 

Saence and Railwaw 4 ® 

Oil and iiB Uses. ByE F. A 

Short Reviewa 

Sheffield Steel. By L B. H 

The Asuac Soacty of Bengal By Dr L. L. Permor, 
O.B.R ... 

Economics of Nutrition 

August Weisniann, 1834-1914. By F. A. D. . 

Obituary 

Sir Frederick Nathan. K.B E. By Sir Robert 
Robertson, K B.E , F.R.S .... 

Mr A. E P. WeigaU 

News and Views 

Letters to the Editor : 

Knfraotion of Ionised Media — Prof. C. G. Dar- 
win, F R.S. 

A New Hard Component of the Cosmic Ultra- 
Radiation —Ascl Corlm .... 63 
Cosmic Rays and the New Field Theory — Prof, 

KtoBom 63 

The Pre Crag Men of Kaat — J. Reid 

Moir 64 

Huienoc and Folitiue —Prof. J. B. S. Haldane, 

P R S. ; Prof. A. V. Hill, O.B E., F.R.S. . 6s 

Methods of lonoaphcrio Investigation — ^R. 

Naisnuth 

Liouids of High Refractive Index — ^B. W. 

Anderson and C J. Payne .... 
Crwtal Structure of 1 - 3-6 Triphenylbenaeno.— 

Dr. Kathleen Lonsdale • 67 

A New Wound Parasite of Potato Tubers — 

Anil Mitra 67 

Scurvy in the 17th and 18th Oentunea — Dr 

E. 6. T. Liddell 67 

Research Items 68 

Annual Meeting of the Science Masters’ Assocuuon. 

By F. W. T 

Annual Meetmg of the Mathematical Association 

Research at the Cawthron Insbtute 

The Japanese Seismic Sea- Waves. By C. D. . 

University and Educational InteUigencc . 

Science News a Century Ago .... 

Societies and Academies 74 

Forthcoming Events 76 

Official Pubhcationa Received .... 76 


Editorial and PabUslung OfficH : 
MACMILLAN & CO., LTD. 

ST. MARTIN’S STREET, LONDON, W.CLa 
Telephone Number : WHITEHALL 8831 
Telegraphic Address: PHUSIS, LBSQUARE, LONDON 


AdwiKismsntf should he addrostod to 
T. G. Scott & Son, Ltd., 63 Ludgate Hill, Loadoo, E.<l4 
Telcidione Number i Citygati 


Industrial Recruitment and Educational Policy 

T he valuable eeotion in the final report of 
the Balfour Committee on Industry and 
Trade, vhioh considered education as a factor m 
mduatnal and commercial efficiency, emphaaiaed 
the urgent need for each great mdustiy to make 
ita own educational needs the subject of thorough 
and aystomstio examination , ‘‘particularly because 
the changing forms of oigamsation and mechanical 
equipment and the aubdiviaion of oocupationa 
which oharaotenae some of the more important 
mduatnos are oontmually modifying the nature 
and extent of their educational needs, and these 
changed needs can only be fully known to those 
actually engaged m induatry” 

The five years which have elapsed smee this 
report was presented in March 1921) have sub- 
tracted nothing from the cogency of its argument 
On the contrary, the growuig intensity ot mter- 
national competition supplies a strong msistent 
force, which was previously lacking, impelbng 
those engaged m industry and eommeroe to con- 
sider how they should improve the efficiency of 
their personnel aa well as of themselves It has 
become clear, too, that those personal qualities, 
on which we have relied in the past far more than 
on apeciahsed knowledge, are by themselves 
inadequate to meet modem demands for leadership 
and must be supplemented by greater knowledge 
and a wider outlook Fmally, the chaotic con- 
ditions to which the economy dnve of the lost 
two years have reduced education m Great Bntain 
are causing misgiYings m the minds of the most 
stubborn r^arding the capacity of the next 
generation — whether m rank and file or m leader- 
ship — to mauitam our higher standard of living 
in the face of modem competition 
Suggestions for ou-operation between mdustry 
and educational authontiea have frequently been 
put forward, and were indeed worked out m 
detail m the report of the Malcolm Ckimmittee, 
which rooommonded that the Board of Education 
should establish a small special body representative 
of the views of employers, workers, local education 
authorities and teachers to undertake national 
n^tiations In the report on Trade Schools on 
the Continent, which was issued in 1932, two 
inspectors of the Board of Education dmicted 
attention to the danger to our mduattial efficiency 
which is presented by the growmg vertical 
’immobihty of labour, as wdl aa to the neceaaity 
of orgamaing our inatitutiona for techmeed eduoa- 
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tion lesa in reaponae to a demand from below and 
mm in response to the actual requirements of 
industry as seen by its letUlers In his recent book 
on “Eiduoation for Industry and Commerce m 
England”, Mr. A Abbott makes an even more 
emphatio plea for a complete review of our methods 
of mdustnal recruitment, training and promotion 
He urges that each mdustnal organisation should 
consider carefully first what types and grades of 
workers it needs and in what numbers and 
seomidly, from what types and grades of schools 
these should be drawn 

The relation between mdustnal recruitment and 
educational policy and development has been over- 
shadowed by the unemployment question, but the 
growing extent of juvenile unemployment is once 
agam focusing attention on this problem If only 
as a means of checking continuous recruitment 
into occupations where juvenile employment is 
already disastrously high, steps must be taken to 
afford the youth of the country suitable training 
for those industries which can offer them a reason- 
able prospect of employment and advanooment m 
their chosen work , they must not be left to 
enter those which are merely exploiting wholesale 
their defenceless situation 

As a first step to this end, it is obvious that each 
industry must be able to formulate its own require- 
ments and to do so oontmuously, so that with the 
selection of recruits there is associated a defimto 
plan of traming and promotion In spite of the 
discussions which have centred round training 
for management, and the care which is now taken 
in some industries in the training of recruits, 
whether drawn fhim the universities, from technical 
schools or from secondary and elementary schools, 
the beating of the developments in post-pnmary 
education recommended under the Hadow scheme 
on industrial recruitment and promotion is as yet 
Bcaroely realised by industry The net result of 
educational selection at the age of eleven years 
for post-pnmary or other schools with a leavmg 
age above fourteen, will be that the members of 
the selected group will greatly outstnp those of 
the unselected group in competition for the more 
responsible and attractive posts of mdustry Its 
responsible officers will to an mcroasing extent 
come from a group of individuals picked out at 
an early age for prolonged education, and its rank 
and file will come from the larger group of in- 
dividuals not so selected 

It IS aooordmgly desuable not merely that 
industry shall formulate its requirements as to the 


training to be given before and after recruitment, 
the standard and type of education desirable in 
its reonuts, whether for the rank and file or for 
the more responsible positions It is equally 
important that the whole methods of recruitment 
should be reviewed and modified or replaced by 
better methods desirable Recruiting policy must 
take account of the changed conditions of educa- 
tion and not be content to follow blindly the 
methods of generations ago, regardless of their 
suitability or nnsuitabihty 

There is little doubt that a re-examination of 
recruitment pobey would speedily result m enlist- 
ing a considerably higher proportion of students 
who had received a good previous education in 
part-time classes of the technical schools, and thus 
tend to raise the general standard of the rank and 
file of mdustry The quantitative aspect of reormt- 
ment is, however, equally important Each 
industry should bo able to give a reasonably 
accurate estimate of the number of recruits it 
expects to n'quire dunng a period of years from 
each class of school — those with students at a 
leaving age of fourteen years . the post-pnmary 
schools and the techmcal schools giving a full- 
time education up to eighteen and those commg 
fiwm the universities or technical colleges of 
umvcrsity rank 

Industnal planning on this scale is long overdue 
The mischief which has been done by extravagant 
statements regarding the demand for chemists or 
other classes of scientific workers, for example, 
causmg an influx of students to such courses m 
numbers far excei'ding the capacity of the industry 
to absorb them, is difficult to assess but has been 
widespread m the last decade Similar or even 
more vicious conditions are to be found among 
every category of student from the elementary 
school upwards Even at the present time such 
industrial planmng cannot be dismissed as im- 
practicable or visionary Such books as Prof 
G C Allen’s "Industrial Oigamsation in Great 
Bntam” have demonstrated the imperative need 
for mdustry to face the facts, if any, if our lost 
prosperity is to be recovered or indeed our stand- 
ard of life maintained 

One mcidcntal result of such an estimate would 
be to bnng out into clear relief those mdustnes 
which are making little use of men with a wide 
and thorough scientific trainmg, or relymg entirely 
on relatively untramed sources for the recruitment 
of their rank and file Lack of efficiency, because 
those responsible for the dfreotion of an industry 
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did not ponew niffloient knowledge and training | more wisely referred to a research oiganisation or 


to make nae of the facts now available for them, 
would be speedily correlated with its true cause, 
and the oommumty would bo in a strong position 
to refuse to allow palliatives in place of remedial 
measures. 

On this ground alone some opposition may be 
expected to any proposals for the planning of a 
pohoy of teobmoal education and industrial 
recruitment. The advantages which such a policy 
offers, however, are too solid to be thwarted by 
mere reactionary or prejudiced views There is 
first the imperative necessity of securing for the 
service of industry competent workmen and 
skilled foremen, who possess the abibty to meet 
the demands of this age for a new kmd of skill 
based on oonsidorable mtelhgenoe, a sound general 
education, a willingness to develop fresh interests 
and a capacity for adaptation to fresh tasks 
Secondly, there is the advantage of secunng the 
staffing of industry generally with umvorsity 
graduates, or men with wide scientific knowledge 
and training, not merely for the purpose of research 
but also for seounng that full advantage is taken, 
in every sphere, of the new tools which science is 
constantly forging, whether for new production, 
mureasod offioienoy, or the safeguarding of life and 
health 

We here touch on perhaps the most funda- 
mental need of all It is probably true to-day 
that most, though not all, industnes have a 
research organisation in one form or another 
which 18 adequate to their present needs, and there 
are indeed a number of industries in which new 
knowledge is being gamed more rapidly than it is 
utilised There are, moreover, many branches of 
industry in which there is no roal hope of applying 
the now knowledge gained by the vanous research 
organisations until the quahfioations of the men 
at the top have been improved 

This IS largely a matter of trainmg for manage- 
ment, of seemg that those reermts for industiy 
who are destined ultimately for its management 
or administrative staff should have had a brood 
general education on which they have built a 
first-rate scientific education Apart from the 
absolute necessity of adequate scientific knowledge 
for sound and prompt decisions as to whether and 
how a new piece of knowledge can be utilised, 
whether its utilisation is likely to be permanently 
profitable, its reaction on other production and 
development, whether a difficulty encountered in 
works practice should be solved on the spot or 


department, the significant ohedr to the vertical 
mobility of labour makes the old haphazard habit 
of reermtment for management inadequate We 
can no longer expect that recruits of the requisite 
cahbre will oontmue to work their way up from 
the bottom, or that those who do raise themselves 
to some extent will possess the wide knowledge 
and breadth of vision requmed of those m admin- 
istrative or managerial posts, 

Technical knowledge is, of course, only one of 
the factors required in the higher management of 
mdustry It is equally important that a pohoy 
of industrial recruitment should take full account 
of the vanous institutions, such as the Department 
of Busmess Administration at the London School 
of Economics, of Industnal Administration at the> 
University of Manchester, or the Institute of In- 
dustrial Administration, which are specifically 
directed towards training for management The 
trammg given in those courses must bo regarded 
rather as fittmg the students to take fulleradvantage 
of their industrial exponcnce, and to qiiahfy them- 
selves ultimately for the more efficient discharge 
of administrative duties The courses are not a 
substitute for wide techmeal and scientific tram- 
ing They are rather complementary, and require 
planning in close relation to industrial require- 
ments and opportunities, if mobihty of staff on 
the technical side is not also to be discouraged 

The demand which a policy of industnal recruit- 
ment makes for co-operation between industry and 
educational authonties is obvious It is less 
appartmt, however, that its achievement demands 
a widespread mterest in the community, and 
particularly a general conviction that technical 
education is a most powerful mstrument for main- 
taining and mcreasmg technical efficiency Unless 
public opinion r^ards technical education not 
as an attempt to tram well-disposed and ambitious 
individuals for higher poets but as a definite effort 
to tram an mdustrial army, officers and rank and 
file alike, which by its moral and tcchmquc will 
safeguard and strengthen the economic life of the 
State, there is unlikely to be forthcoming the 
support which will undoubtedly be necessary if 
the opposition of such backward industries as the 
cotton mdustry to a planned pohoy is to be 
overcome. 

There arc at any rate signs that a considered 
policy is within the bounds of possibUity. The 
alarming position of juvenile unemployment in 
Lancashire has already focused attention on the 
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explmtatKm of juTonile labour in the cotton brada 
m the absence of a recruiting policy, and has led 
the Lancas h ire authorities to initiate their own 
plan for raising the school age and working the 
Hadow scheme A deflmte pohcy with regard to 
the recruitment of laboratory assistants for 
scientific laboratories, who in the past have 
provided an unhappy example of a blind alley 
education, has already been adopted by some 
mdustnal firms and promises to mitigate or avoid 
this difficulty. Zn addition, there is a growing 
tendency for professional organisations of scientific 
workers, such as the Institute of Chemistry, to 
interest themselves in teohmeal education, whether 
in post-graduate classes, or m the traimng for 
higher positions m evenmg or part-time classes of 
those already engaged m mdustry 

The association of scientific workers is an 
essential clement in the elaboration of an adequate 
policy The task of educating public opimon as 
to the bearing of technical education on industrial 
efficiency, whether among the leaders or the rank 
and file, must fall largely on them On their 
researches and investigations the contmuous 
development of technical education depends In 
their personal capacities, whether m mdustnal or 
educational posts, they must moke important con- 
tnbutions to the detailed elaboration of policy 
There are few fields m which larger demands for 
pubbo service arc made on the profession of science 
than m just this field of technical education, 
upon which the mdustnal future of Great Bntam 
now so closely depends 

The solution of our problems of edncatiun for 
industry and commerce, and the elaboration of 
adequate and harmonious relations in regard to 
recruitment between industiy and education, 
depend largely upon the capacity of the organised 
scientific industrial and commercial professions to 
exert debberatoly and continuously the same 
bberabsmg influence on standards of education 
as the so-called liberal professionH have exerted 
less consoiously and actively m past centuries 
Technical education from one point of view is 
the training of industrial personnel, and this is 
an essential factor m the permanent recovery of 
industrial prospenty From another point of 
view it is the use of appbed science as a means of 
higher education , and to demonstrate our abibty 
to use appbed science os an agent of education as 
previous generations used the classics may well 
prove to be one of our greatest achievements m 
this oentury. 


African Folk-Lore 

Mytha and Legends of the BatOu, By J>r. Alice 
Werner. Pp. 336-1-31 plates (London, Bombay 
and Sydney . George G. Hairap and Co , Ltd., 
1933.) 16«. net 

D B. WERNER is best known m the field of 
African philology, for her knowledge of 
Bantu tongues is prol«bly unique, and beymid 
doubt these acquirements have greatly fiambtated 
her researches mto the mythology of the people 
dealt with m this work. Such a patient and 
diBoermng mvestigation must therefrire oommond 
great respect 

Folk tales have, through the ages and all over 
the world, always had an attraction for mankind, 
otherwise they could not have survived, but it 
18 only during the last fifty years or so that they 
have received attention fixim analytical mmde. 
Thanks to the researches of E B Tylor, Sir James 
Frazer and others, the study of the l^ndary lore 
of primitive folk has been accorded a deflmte 
plaee in anthropological science, and its importance 
IS now fully recognised As the author remarks in 
her preface, it now seems mcredible that Moffat 
in 1842 could state that a description of the 
manners and customs of the Bechuana would be 
“neither very instructive or edif 3 nng’’, and another 
distmguished missionary referred to the "absurd 
and ndiculouB fictions” of the tribe. This attitude 
persisted in East Africa to much more recent 
tunes, but mformation deabng with beliefs, 
customs and arts has of late years poured in 
from all quarters 

We have m the work before us a corpus of 
mythological matonal the wealth of which is 
staggeruig, and it is only owing to its painstaking 
division mto classes by the author, that the 
student can obtam a gnp of the essentials. 

As will be well known to most, the term Bantu 
has bttlo racial significance, for it refers solely to 
a language group of people. That is to say, over 
a vast extent of Africa we find masses of people, 
often of diverse physical oharactenstics, all speak- 
mg languages referable to the same original tongue. 
The persistent uniformity of structure in the 
various branches of Bantu speech over such a 
vast area is a remarkable phenomenon, when we 
consider that it was adopted by many racial 
groups which must have had languages of their 
own, and of which there is now but little trace. 

Besides the language relationship, there is 
another remarkable fact, namely, that those to 
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whom a Bantu langoago haa become the mother 
tongue hare, generaDy speaking, the same teligioufl 
belieft. All are monotheuts, although the idea a( 
a high god u often not dearly distinguished from 
the sun, the sky and even the first ancestor of the 
tribe The bade frwt in their religion is, however, 
the belief in the power and mfluence of the dead, 
whence it follows that they beheve m survival 
after death, for they are convinced of the mter- 
vention of the spirits of the departed m the 
affam of the living. This fact is relevant to the 
origin and survival of their mythology, for if this 
belief had not existed, much of it could never 
have been bom. The folk tales give an invaluable 
insight into the workinga of this belief, for it 
would appear that although they rarely see the 
dead in the fieah, the spirits reappear in the guise 
of birds, sometimes as snakes and even as children 
The spirits of the dead sometimes exercise a moral 
infiuenoe and there are several oases where a 
murderer is detected by the intervention of a 
spirit personified m the shape of a bird They 
may mflict punishment, too, if neglected, or as a 
judgment on some undiscovered lapse m tribal 
law. 

The unfettered power of metemphycosis which 
is believed to be posseased by the spirits of the 
dead has played a great part in the development 
of the folkdore of Africa, and for that reason the 
connexion between the religion of these people 
and their mythology should not be lost sight of, 
even if it does not explain all. 

The belief m heroes and demi-gods flourishes 
among the Bantu-speaking peoples, quite m 
accordance with the legendary myths of the 
classics and of the Norse lands The hves of the 
fiunous Ryang’-ombe, Idongo and others may be 
quoted. The birth of the hero often occurs in 
unusual oironmstanoes mid he skips adolescence, 
acquiring mature strength with miraculous 
rapidity , his precocity is such that any attempt 
to kill him is at once detected. Around some of 
these figures qmte a aaga of legends has accreted, 
and although many of the happenings are im- 
possible, there may be a basis of historical fact. 
Belief m these (^araoters persists among the 
people of Africa even to-day. 

Next comes the folk-lore, m which animnla 
play a great part. Included in this group of 
legends are the stories in which the special feature 
i> a swallowing monster, which is eventually 
killed by a hero and then aU is well, for its victims 
emeige unharmed We have here reminiscences of 


tile ‘Giant Killer' and Jonah of whale fame so 
familiar to all of us. 

In the ammal group we have, too, a multitude 
of stories which fall into what may be called the 
“Brer rabbit" class, made famous throughout the 
civilised world by “Uncle Remus” Needless to 
say, in Africa the rabbit is really the hare, for 
there are no rabbits. The general motif of the 
stories IB that a small beast, physically weak but 
blessed with cunning, defeats sbwer witted but 
stronger beasts such as the hon, elephant, etc. 
Aocordmg to local taste or for some recondite 
reason, the place of the hare is sometimes assumed 
by the chameleon — which, by the way, is blamed 
for the introduction of death — ^the jackal, and as 
for the tortoise, he comes mto a group of stones 
of his own It IS the “old man Tarrypin" of the 
Uncle Remus collection 

The occurrence of the tnumph of small defence- 
less creatures which is such a feature of these 
stones, excites cunosity The author consideirB 
that it IS stressed owing to a natural sympathy for 
the ‘under dog* , others are inolmed to emphasise 
the African tendency to exalt low cunning Both 
reasons may have an mfluence 

The detection of sunilantiee in mythical stories 
from parts of the world remote from each other 
has for long given nao to astonishment and has 
often led to controversy Diffusion throughout the 
Bantu-spealong language group haa obviously 
occurred, but so far as can be ascertamed, the 
mjdJis do not appear to afford much argument for 
their dispersion from that much-favoured centre — 
Egjrpt It IS true that, in her final chapter, the 
author identifies a limited number of l^ndary 
stones as being, for example, similar to such well- 
known folk-tales as Cinderella, to stones frrom 
Assam, the Buddhist Jatakas, even the medieval 
“Qesta Romanomm”, and so on. Truly folk tales 
may be said to have travelled even more ex- 
tensively than ancient beads. 

It is, of course, impossible here to do more 
than refer to a few of the most striking examples 
of legendary lore which are set forth m this 
volume While expressing appreciation of this 
work, may one say that it is impostible to avoid 
a regret that the learned writer did not pve us 
her views regarding the genesis of the mythical 
material, and also discuss the mental processes 
which have produced such an amanng mass of 
legendary matter. The weak is well produced and 
is illustrated by a seaes of excellent photographs 
of an apposite character. C. W. H. 
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Saence and Railways 

A Brtitsh Batltvay behind the Seenea : a Study in 
the Saence of Induatry By J. W Williamson. 
Pp. z+213+25 plates (London. Ernest 
Benn, Ltd , 1933 ) 5s net 

T his book u a study m the application of 
Boienoe to industry, as exemplified in the 
organisation, operation and development of the 
London Midland and Scottish Railway. The 
author discusses the design, building and repair 
of locomotives and rolling stock, the construction 
and mamtenance of the permanent way, signalling, 
operation and control of traffic, ‘rationalisation’ 
and costing, and scientific research There is also 
a brief chapter on the many mtorosts of the under- 
taking which are ancillary to its main business of 
transport 

The London Midland and Scottish Railway was 
incorporated ten years ago, under the Railways Act 
of 1921, through the merging of eight constituent 
and twenty-seven subsidiary companies with an 
aggregate authorised capital of approximately 
£424,000, OOU. Interesting details arc given which 
mdicate the remarkable range and diversity of 
this gigantic corporation’s activities For example, 
we are told that m 1932, transport facihUes were 
provided for 407 1 million passengers, and 117 
milli on tons of freight As an employer, the 
undertakmg rivals the Post Office, ivith a staff of 
approximately 225,000 persons In addition to 
rad transport, it controls and operates docks, 
steamships, canals, motor and horse-drawn 
vehicles It also incorporates the laigest hotel 
business m Europe , whilst staff duties range 
from engineering to weed-kdhng, and from 
scientific research to the provision of dance bands 
Few mdustnal trends are so full of promise as 
the adoption of scientific research and the 
scientific method by modem busmess corporations 
In 1930 the L M S Radway, mspiied and en- 
couraged by Sir Joeiah Stamp, appointed a 
research committee with Sir Harold Hartley as 
director of research The activities of the committee 
are closely linked to the company’s costing system, 
which discloses the desirabdity of making m- 
vestigations. Research is thereupon imtiated, the 
primary object of which is to effect economies in 
working, whilst also aiming at greater efficiency 
and safety throughout the system. Sir Harold 
Hartley is quoted as saying that “the outlay has 
already been repaid by results achieved, and we 
look forward with confidence to the cumulative 


effect of continuoua aokntifio study and reeeardi". 
There is no central research laboratory, sinoe it is 
considered better policy to take full advantage of 
fiunlities provided by the research organisations of 
the Department of Scientific and Industrial 
Research, the umversitiee and mdustnal research 
associations The undertaking has chemical 
laboratones of ite own at Derby, Crewe, Horwich 
and St Rollox, and specialised laboratones deahng 
with pamt, textiles, metallurgy and the mechanical 
testing of materials 

It would manifestly be impossible to give more 
than a bare outhne of the company’s far-reaching 
activities withm the bmits of this book The out- 
line provided, however, is one that conveys to the 
reader a satisfactory impression of the undertaking 
as a whole and as a going concern Considerable 
difficulty must have been experienced by the author 
m selecting his material, and he is to be con- 
gratulated upon the successful manner m which 
ho has aocomphshed this task The hook is 
agreeably wntten, it is competently plaimed and 
the balance of the chapters is well maintamed 

Although ostensibly limi ted to an exposition of 
how this great railway functions, the book may 
also be regarded as a contnbution to the study 
of industrial administration It is not that there 
IS anything strikingly novel about the administra- 
tive methods discussed. There is already an 
extensive hteraturo on radways in general, and a 
hterature at least equally voluuunous dealing with 
subjects such as simplification, standardisation, 
processing, planning and costmg In particular 
a vast amount of theory, hypothesis and (may 
we whisper it ») 'hot air’ has been evolved in 
recent years to which the name ‘rationalisation* 
has been apphed 

It IS well for the student of mdustry, who is 
mcreasingly compelled to follow sdentific method 
in hiB studios, to leave this somewhat rarified 
atmosphere from tune to tune and turn to the 
contemplation of theory m process of successful 
apphcation to practical busmess affairs “The 
great benefit which a scientific education bestows,’’ 
said T. H Huxley, “is dependent upon the extent 
to which the mmd of the student is brought into 
immediate contact with facts.’’ Immediate con- 
tact may be supplemented to advantage — at 
least where industrial processes are concerned — 
with the mdirect contact afforded by books such 
as that under review. Therein lies their chief 
value to all students of mdustrial organisation and 
management 
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Oil and its Uses 

Earth Otl By Dr Oustav Egloff (A Century of 
Progress Series ) Pp xi+168 (Baltimore, Md ■ 
The Williams and WiUdns Co. , London . 
Bailli&re, Tindall and Cox, 1933 ) 5s 6d 

T he word oil is a household one to-day, since 
the ingenuity of man has found a myriad 
uses for it As ‘petrol’ in England, ‘gasoline’ in 
America, ‘essence’ m France, it serves as the 
source of power to propel oars for work and 
for play, while as a social influence it may be 
claimed to have altered the habits of nations 
It behoves us, therefore, to know somothmg of 
oil, perhaps of its history and the methods of 
locating it, but certainly about the methods of 
mining or drilling for it, its storage, transportation 
and refining, including those modem developments 
of the oil technologist and oil chemist such as 
cracking and hydrogenation Even the subject of 

oil resources has its interest, whilst it is of great 
economic and strat^o importance It is to fulfil 
such requests that this httle book has been written 
The author. Dr Gustav EglofI, who is a deservedly 
popular loader among petroleum technologists, is 
able with his pen, aided by numerous illustrations, 
to portray for us almost in moving picture form 
the oil story, and well he does it 
It 18 certain that the uses for oil will mcrease and 
that it IS almost an ideal material for the internal 
combustion engine It is a strange reflection on 
international economics that those countries which 
lack oil are seeking to replace it by substitutes 
and protect these by taxation The world’s use 


of oil to-day is far below the producing capacity 
of the actual wells, of which 330,000 are producing 
in the Umted States alone at an average rate 
of seven barrels per well per day Vast 
reserves both known and undiscovered are left 
underground , further, the newer methods of 
production and refimng all give far higher yields 
of product from a ton of crude oil There is thus 
no fear of an oil shortage, but every encourage- 
ment to go on to make more use of it 

The past summer has seen the holdmg of the 
first International Conference of Petroleum 
Technologists at South Kensington, at which all 
matters pertaining to oil were discussed among 
experts Its outstanding success mdioates the 
certainty of further progress in every direction 

One aspect still bafSes us, namely, the origin 
of oil It 18 a subject for the geologist to tackle 
in addition to his task of locating oil — this last 
a subject in which enormous strides have been 
taken as a result of the co-opcration of the 
physicist Crude oil sometimes has much, at others 
little, sulphur and the same applies to nitrogen 
Diffenmt crudes vary in almost every respect — 
some are nearly all gasohne, as m California, some 
are practically sohds No one theory of petroleum 
production is m any way satisfactory The earth 
18 generous to mankind perhaps oil is one of her 
greatest gifts and those lands which have it are 
specially favoured 

The book is issued m connexion with the 
Chicago Century of Progress Exhibition . few 
would dispute the claim of the oil industry to be 
in the forefiront of such progress E F A. 


Short 

Tjehrbuch der okologttehen Pfian3x,7tgeograph%e Von 
Prof Dr Eug Warming und Prof. Dr P 
Graobner VierteAuflage Lieferung 6 (Schluss- 
hoferung) Pp vui-H 961-1167 (Berlm 

Gebrbder Bomtraeger, 1933 ) 18 gold marks. 
Thb publication of the fifth jiart completes the 
fourth edition of Warming and Oraebner’s “Lehr- 
buch der okologisohen P^nzengeographie” The 
sclorophyllous vegetation of distnets with winter- 
rain, Bubzerophilous grass formations, and deserts 
are here ccmaidered A final chapter deals 
with the Struve between plant oommumties 
Title-page, preface, contents and index are also 
included 

The new edition is a most important work of 
reference and gives an excellent summary of world 
vegetation and of the causal or correlated physical 
and bioWo factors. It is written in relatively simple 


Reviews 

language without undue stress on technical terms. 
Most of the illustrations are adequate and some 
are excellently reproduced and very instructive, 
but no attempt is made to illustrate the distribution 
of the commumties or ‘formations’ by maps. 'The 
most unfortunate feature is the bibliography 
Only an appendix to the literature listed in the 
third edition is given, and to trace most of the 
papers quoted, reference to this earlier edition is 
necessary So many important post-War English 
and Amenoan bookia and papers have been over- 
looked that a false impression is given that 
ecological and phytogeographical studies are not 
bemg pursued with any intensity outside Central 
Europe 

The death of Prof. Graebner, while this last part 
of the "Lehrbuoh" was m press, is recorded vdth 
deep regret. W. B. T. 
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Book of Ckemieal Diaeooery. By Leonard A. 
Cdee. 288+31 plate*. (London, Bombay 
and Sydney ; Oeotve G Hazrap and Co , Ltd., 
1933 ) 7*. 6d. net. 

Gtbbt book that makes the aohievementa of 
•dence and its problems known to a wider oirolo 
of the pubho is to be welcomed. Mr Coles givM 
a Jndioious blend of the past, the present and the 
future — wisely m our opimon, for be who would 
undearstand ^e future must venerate the past. 
The story of the dawn of chemistry, of the age 
of alchemy, is far more mteresting than that of 
the lives of the contemporary kings and queens 
and their favourites, if only wo could persuade 
the pubhc to read the former instead of t^ latter. 
Even the daily Press now takes notice of atoms, 
molecules and electrons with the transmutation 
of the elements a fact, the wheel of progress has 
taken a full turn. 

Mr Coles is happy m his treatment of the indus- 
tnal section, though it might perhaps be a httle 
more up to date, even if the latest wonders of 
qmthetio mnduction are a httlo more difficult to 
explain His final chapter on problems will leave 
his readers thoughtful, oonscioua of the progress 
which is being made and of how much remams to 
be done. 

The book is far more aoourate than many 
similar efforts, and as it wisely confines its ambit, 
it IS able to cover the subject very oompletely • 
it is on ideal school pnee or present. E. F. A 

HanJOmch der landmrtachafUichen BakUnologie 
Von Prof. Dr F. Lohnia Zweite, neu bw- 
beitete Auflage Band 1, Ted 1 . FuUermitUl- 
baktenoiogte Von Prof Dr F. Lohms. Pp. 
106 10 60 TOld marks Band 2, Ted 1 ‘ 

DvngtrbalcUridogw Von Prof Dr. G Rusch- 
mann. Pp 168 15 gold marks (Berlin 

Gebnidor Borntraeger, 1033 ) 

Tax old “Handbuch” of the late Prof Lohnis has 
been enlarged, these parts being the first of the 
second edition to appear The price may seem 
high for paper covers, but the fund of information 
supplied IS very rich, so that the work will bo of 
great value on library shelves mdividual workers 
will appreciate the new edition, though few may 
be able to buy it as a whole 
Without shghtmg the text, it may be said that 
the extensive runmng bibliography — which fre- 
quently occupies more than half of the page — will 
be the feature most sought after The plan of Brad 
1, Teil 1, includes discussions on bacteriological 
aqieots of the preparation and self-heating of hay ; 
silage; decomposition processes, and their con- 
trol, m various types of fodder ; teohmque of 
examination ; and an especially interestmg section 
on the rOle of mioro-organiams m animal digestion. 
The plan of the larger part ("Farmyard Manure’’) 
is comparable. The work is getmralW up to date, 
thou g h no description of the aXv. ensilage 
prooeas is given. 


Tho Gutiook of ffeisnes ; Modem MateriaUm. By 
B.L.Worzw. Pp. v+203. (London : John Bale, 
Sons and Danielsson, Ltd., 1933.) 8s. fid. net. 
In this useful and provocative work, the author 
denounces the idealistic tendencies of modem 
smenoe and pleads for a revival of philosophical 
materialism. It is true that the extensive rnathe* 
matisation of soienoe has carried away from reality 
some of our moot prominent men of science. A 
senes of well-chosen quotations from leading 
physicists and biologists are taken as a basis by 
the author for a searching criticism of their 
idealistic point of view. The sympathy one may 
feel for the author’s cntical endeavours, however, 
can scarcely be lavuhed on his oonstruotive con- 
clusionB Inspired by the crude materialism of 
the Russian thmkers, the author gives as a keynote 
of hiB philosophy the very controversial assertion 
that mind is derived from matter. The elaboration 
of a tempered dualism vrould have saved him from 
many pitfalls T. G. 

The Handbook to Qyt Soman Wall • a Quide, to 
Tounsta iravernng the Barrier of the Lower 
latkmua By the late Dr. J Colhngwood Bruce. 
Pp x+ 221 +1 plate Nmth edition (Newoastle- 
on-Tjme : An^w Reid and Co , Ltd ; Lon- 
don : Longmans, Green and Go , Ltd , 1933 ) 
3s fid net 

A XAMOtTS handbook, written seventy years ago 
and now in its mnth edition, would call for ht^ 
comment, if it wore not that it is claimed by 
the editor, Mr R. G. Colhngwood, than whom no 
one IS more competent to pronounce an opinion, 
that It IS now the most complete account of the 
Wall that has appeared smee 1887 Much matter 
of antiquarian interest that would now be con- 
sidered irrelevant has been excised, the informa- 
tion has been brought fully up to date, and a 
bibhography appended The utihty of the hand- 
book has been enhanced while its attractiveness 
as an account of the WaD is unimpaired 

Earth-Lore Otology vnthovl Jargon, By Prof. 
S J Shand. Pp viu + 134 +4 plates (Londini . 
Thomas Murby and Go., 1933 ) 6s net. 

In hiB latest book Prof Shand outhnes the major 
facts of geology and touches lightly on some of 
its unsolved problems The subjects dealt witii 
mclude . earth sculpture, the sea floor, the age of 
the earth, the problem of the mountains, and 
drifting continents. 

The book appears to be mtended for those of 
the thinkiDg nubhe who may wish to know rriiat 
geology u and what geologiete are thinking about 
to-day. Hie use^ of ‘jargon’ has been very largely 
a^voided and simple explanations have been 
furnished for such techniord terms as are used. 

"Earth Lore’’ should appeal not only to the 
wider public for which it seems to have been 
®*pw®8ly written, but also to students of getdoge 
WM require an up-to-date oonspectus of their own 
subject. 
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Sheffield Steel 


T he Intimate awomation of Sheffield with 
the steel indostry u probably even better 
known and appreciated than the proverbial 
relationship between coals and Newcastle. In the 
former case the industrv has developed practically 
from its very birth within this city to its present 
unshakable and unique posi- 
tion in the industn^ world, 
and although stool-making 
111 England is now rather 
more decentralised than was 
formerly the case, Sheffield 
still holds 
m respect 

associations and present-day 
importance 

The rise of Sheffield as a 
metallurgical centre may be 
attribute in part to certain 
natural advantages and to 
the gradually accumulated 
skill of generations of crafts- 
men of the city, but pre- 
eminently it must bo ascribed 
to the important contribu- 
tions made to steel metallurgy 
by such men as Huntsman, 

Bessemer and Sorby. It was 
here that Benjunun Hunts- 
man, in the years between 
1730 and 1740, conceived the 
idea of melting the carburised 
bars of Swedish wrought iron 
m crucibles, and persevered 
with his experiments until 
the practical difficulties associ- 
ated with this novel procedure 
were surmounted. The Hunts- 
man method of melting and 
casting proved a great ad- 
vance on the methods then 
m use for the production of 
shear steel by hammering the 
bars of carburised wrought 
uron, and gave a much more 
uniform and coherent pro- 
duct From this time on- 
wards to the middle of the 
nmeteenth century, the cruci- 
ble process of steel-making 
developed rapidly in Shet 
held, and the tool steel produced acquired that 
reputation for quality and reliabUity which has 
charaotensed all Sheffield products down to the 
present day. 

Some time after the rise of the Huntsman 
process, it was found poesiUe to combine carburisa- 
tion and furion into one operation by melting 
together a mixture of Swedish wrought iron and 
ofaarooal, and, eventually, attempts were made to 


substitute English wrought iron. The latter 
procedure was eventually made commercially 
practicable by the introduction of manganese into 
steel-makmg, due to Heath, who in 1830 took 
out a patent covering the addition to cast steel 
of manganese in the form of a cubide, prepared 


by roasting manganese dioxide with carbonaceous, 
matter. 

Then followed the Bessemer process for the 
treatment of molten pig iron by blowing air throuj^ 
it. This process, wUch was put on a oommen^ 
footing in Sheffield, made it possible to produce 
■tructural steel oheaply and in reaaonable quantity. 
Later came the de^lopment of the open-hearth 
r^enerative fbmaoes by the brothers Stemens, 
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working m conjunction with Pierre Martin The 
Siemens-Martin method made poasible the huge 
outputs from mdividual fumacps which have 
characterised more recent years, and also led the 
way to the development of the long list of alloy 
steels now in use for a variety of engmeering 
purposes 

Again, it was a citizen of tlheffield, Henry Clifton 
Sorby, who devised the microsoopic method of 
examining the structure of metals and laid the 
foundations of the science of metallography and the 
technique of boat treatment (Jorby desonbod 
the various constituents and structures met with 
in steel — ^the pearly laminse, surrounded either by 
areas of soft iron or by membranes of a muc^ 
harder constituent — and thus enabled rational and 
coherent ideas to be substituted gradually for the 



atmosphere of mystery and secrecy which had 
surrounded the operations of stoel-moking. 

Two books recently published* place on recoid 
much that is of absorbing mterest m oonnexion 
with the development of the steel industry. Both 
authors are able to give personal expenonces of 
the steel-making days of more than luuf a century 
ago, yet both are stall actively interested in 
modem technique and produotioo methods 

Sir Robert Hadfield’s ^dresa of welcome to the 
members of the Iron and Steel Institute who 
VTnted Shefifield for the autumn meeting of the 
Institute IS an attractively prepared brochure 
containing an unique ooUeetion of nearly a hundred 
photomaphs of past and present metalluigiste, 
and shoiUd be of oonstderaDle interest and value 
to those connected with the Sheffield mdustiy or 
with the Umvmuity of Sheffield A vivid sketch 


is given of the nse of metalluigical mdustiy, with 
pa^oular referenoe to the City of Sheffield, 
together with a miscellany of historical references 
and personal rerainisoenoes. Throughout the book 
stress IS laid on our great debt of gratitude to the 
workers of the past, both inventon and craftsmen, 
upon whose lal^urs the struoture of modem steel 
metallurgy has been erected 
An interesting account u given of the details 
of Huntsman's method of manufacturing oruoiblo 
steel, as witnessed by the Fronoh metalluigist, 
Gabriel Jars, and dosonbed by him m his “Voyages 
MetaJlurgiquea", published in 1774 The histone 
photograph here roprodnoed (Fig 1), of Hunts- 
man’s migmal works and funioees, gains m interest 
by reason of the fact that it was taken by the 
late Prof J 0. Arnold, • of the Umversity of 
Sheliioid The foUowmg section 
surveys the rapid expansion 
which occurred between 1750 
and 1850, owing to the develop- 
ment of the Bessemer process, 
the Siemons-Martm process, 
and the basic Bessemer and 
open-hoarth processes The 
nse and development of alloy 
steels are discussed, with par- 
ticular reference to the Had- 
deld inventions of manganese 
and sihoon steels Mention u 
also made of the newer types 
of heat and corrosion resisting 
steels, but surprisingly little w 
said on the subject of the high 
duty structural steels for auto- 
mobile and aircraft purposes, 
which to-day constitute a con- 
siderable proportion of the 
total output of alloy steels 
An mterestmg diagram, here 
reproduced (Fig 2), shows 
the total world’s output of 
stwl and pig iron from 1800 down to 1932. 

Succeeding chapters deal with the growth of 
metallom-aphy and heat treatment, the aaaonin^ 
tions of Sheffield with national defence and the 
manufacture of armaments, and the importance 
of industrial research Probably the most mterert- 
section of Sir Robert Hadfield’s address u 
that surveying the development of metalhuvioal 
edumtion in Sheffield, and the work of the Faculty 
of MetalluiOT m the University under the suooessive 
prefeasOTB, Greenwood, Arnold, Desoh and Andrew, 
^ference is made to the research department for 
tte rold working of steel, and to the recent project 
to^toe ostabhahment of a degree oonrae m foundry 

Boms mteresting details ore given of the forma- 
tion of the Iron and Steel Institute m 1869, and of 
the important part played by the Institute in 
encouraging reeearoh and diaaominating know- 
ledge m ftmua metallui^r, and we can heartily 
intereated in 

the iron and steel induetiy to becenue »iwori at ed 
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with this body The address closes on a note of 
enoouiBgement to the younger mneration of 
metallurgists, for whom the future holds m store 
a wealth of opportumty 
Mr Harry Brearley’s book makes exhilarating 
reading His main thesis concerns the value of 
tile judgment and vision of the workman — of the 
art as opposed to the science of steel-making. 
This idea is developed with the aid of some pertin- 
ent thrusts at the too highly soiuntifio metallo- 
grapher or chemist, who is apt to use a language 
which only the imtiated can understand and to 
be<»me unmtelhgiblo to those who dutifully read 
his remits “There are complaints that what 
should be, or might be, a clearmg house for 
difficulties IB apt to degenerate mto a pnestorafb 
able to obscure a difficulty if not expl^ it ” 
Mr Broarley has some hard things to say on 
the subject of the teaching of metallurgy and the 
comparative neglect of the process side of steel 
met^luigy “And as what the schools call 
metallurgy turns out to be almost exclusively 
metallography, there is little wonder that the 
graduate student comes mto the works with 
notions about the importance of this or that 
which are sadly out of balance . As a 
supplement metallography is excellent as a 
Buperseder of the older forms of observation and 


deduction it may not be so excellent — it may bo 
misleading What a man sees through a miOTO- 
scope IS more of less, and his vision has been 
known to be thereby so limited that ho misses 
what ho IS lookmg for, which has been apparent 
at the first glance to the man whose eye is iniormed 
by expenence ’’ This leads to views on techmcal 
education which are dofimtely constructive, and a 
very mteresting and attractive suggestion is put 
forward for the teaching of steel metallurgy under 
industnal conditions 

Mr Brcarley’s book is in part autobiographical, 
deahng with the author’s early days as a oeUar- 
lad in a tool-steel furnace— an occupation he 
entered at the age of eleven or twelve — with the 
mtimate details of the crucible process as practised 
in Sheffield in the ’eighties, and with his admiration 
f<» the skilled steel-melters with whom he came 
m contact “The goodness of the craftsman is in 
his bones and boats with his blood The same 
unruffled confidence, and modesty too, whidi 
unfolds itself in men like Faraday unfolds also m 
humbler workmen , and whilst m them uncouth 
expression might be mistaken and misunderstood, 
there are such men whose opinion, muttered in 
their sleep, is valuable beyond the calculated 
views of others Amongst even stoel-melters there 
are ‘mute, inglorious Miltons’ ’’ L B H 


The Asiatic Society of Bengal 


By Db L L 

AS the Asiatic Society of Bengal is orran^g 
xA to celebrate on January 16 tho one hundred 
and fiftieth anniversary of its foundation, a short 
account of its activities will be of interest 
The founder of the Society, Sir Wilhara Junes, 
a Puisne Judge of the Supreme Court at Fort 
William 111 Bengal, arrived in Calcutta m 1783 
Sir William Jones, who was a distinguished 
scholar and linguist, soon noticed the want of on 
organised association as a drawback to progress, 
and with the co-operation of his friends held a 
mectmg on January 16, 1784, at which thirty 
gentlemen representmg the AUe of the European 
commumty m Calcutta were present Sir William 
Jones dehvered a “Discourse on the Institution of 
a Society for enquiring into the History, civil 
uid natural, the Antiquities, Arts, Sciences, and 
Ijiterature of Asia’’ ; and as a result of this address 
it was resolved to establish a society under the 
name of tho “Asiatiok Society’’ The name 
ailopted for the Society at the inaugural meeting 
was borne on the records until the close of the 
fourth decade of the mneteenth century 
In 1829, soon after the foundation — by Henry 
Thomas Colebrook, a former prendent of the 
Asiatic Society — of tho Royal Asiatic Society of 
Great Britam and Ireland in London, and the 
affiliation of the Literary Society of Bombay with 
that institution, a letter was received the 
Royal Asiatic Soidety offering to the Asiatic Society 


Febuob, o b k 

in Calcutta the privilege of affihation, and m this 
letter the Asiatic Society was for the first time 
designated as the “Asiatic Society of Bengal’’ 
Tho Society did not accept the affihation or the 
change of title, but as the parent of all the Asiatic 
Societies extant it fitly retamed its original name 
of The Asiatic Society In 1832, also, when Mr. 
James Pnnsep sought the sanction of the Society 
to use its name for tho journal ho was then about 
to start, the resolution used the words "Asiatic 
Society” only , but the editor found it conveniont 
to add a loo^ designation and, in 1843, when the 
journal became the projperty of the Society, the 
new name of Asiatic Society of Bengal had aheady 
become familiar and it was formuly introduced 
into the code of by-laws published in 1861 Tins 
title has been used continuously smee 

This detail concerning title has been deemed 
necessary because of the confusion that sometimes 
anses between the titles Asiatio Society of Bengal 
and Royal Asiatic Society of Great Britain and 
Ireland, and because it is not olwajis realised that 
the Asiatic Society of Bengal is the patent and 
older body 

In his inaugural dissertation. Sir William Jonaa 
expounded the definition of tiie aima of the 
. So^y contained in tiie title of his aihireas and 
his words have been paraphrased into; “The 
bounds of its investigations will be the geogcapldoal 
limits of Asia, and within these limits its miquiriea 
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will be extended to whatever is performed by 
Man or produced by Nature” , and this sentence 
now serves as the motto of the Society. 

At the second meeting of the Society it was 
decided to mvite Warren Hastings, then (^vomor- 
General of India, to accept the office of president 
of the Society Hastings declined the honour on 
the grounds of his inability to devote sufficient 
attention to the work of the Society and for other 
reasons, and requested the permission of the 
Society to yield his pretensions to the gentleman 
whose gemus planned the mstitution Following 
this suggestion. Sir William Jones was elected the 
first president and held office until his demise m 
1794 

The institution thus planned and founded has 
had a continuous existence down to the present 
and IS still in active being In 1884 the Society 
celebrated the centenary of its foundation and 
published a centenary review volume, m which 
18 a full account of the past century’s work of the 
Society This volume contains ^t (Part I) a 
history of the Society, from which the foregoing 
details have been taken. Then comes in Part II a 
review of the htorary activities of the Society, 
classified under aroheeology, history, literature, 
etc. From this section the reader will learn the 
outstanding part played by the Asiatic Society in 
the deciphonng of inscriptions on stone and metal, 
(coins and pillars), and in texts on palm leaf and 
paper , and m the discovery of the dues to ancient 
scripts, with resultant contnbutions to the history 
of ancient India In this section outstanding 
names are Sir William Jones himself, Henry 
Thomas Colcbrook (the founder of the Iloyal 
Asiatic Society), Horace Hayman Wilson (of the 
Medical Service of the East India Company, 
Assay Master of the Calcutta Mmt and finally 
Boden professor of Sanskrit at Oxford), and 
James j^nsep (who succeeded Wilson as Assay 
Master) 

Part m of the centenary volume summanses 
the researches in scieiuo pubhsliod by the Society, 
classified under mathematical and physical sciences, 
including meteorology, geology, zoology, botany, 
geography, ethnology and chemistry Amongst 
researches to which reference may be made ore 
the Venerable Archdeacon Pratt’s views on the 
importance of allowing for Himalayan attraction 
in determmmg the curvature of the arc of the 
meridian ui Hindustan, Capt J T Newbold’s 
researches on the geology of Southern India, 
work on the correlation and classification of the 
Peninsular formations of India, particularly the 
researches of Thomas Oldham and W. T. Blan- 
ford, the work of Hugh Falconer and Proby 
Cautley and others upon the nch vertebrate fossd 
iauna of the Siwahk Hills, Bnan Hodgson’s 
studies of the bird and mammalian fauna of 
Nepal, Sikhim and Tibet, and the work of the 
“Indian Linnaeus”, William Roxburgh, oa the 
plants of the East A rich field was tilled by a 
number of workers on the ethnology of the 
numsrous tribes of India. 


In the early dajrs of the Society, the East India 
Company, the predecessor of the Chownin India, had 
no oigani^ sciontifioservioes,andthoBoopefor such 
a society as the Asiatic Society in collecting, desonb- 
mg and classifying the natural history objects of 
India, particularly in the fields of geoli^, zoology, 
botany and ethnology was enormous ; and the 
Analxt Researchea, the first pubhcation of the 
Society, and the volumes of the Journal of the 
Astatic Society of Bengal, contam a great number 
of papers on aspects of the natural history of 
India These activities led to the accumulation 
of a large quantity of specimens, in consequence 
of which the Asiatic Society was compelled to 
found its own museum Ultimately, the mcreasing 
volume of material proved too great a tax on the 
resources of the Society, and negotiations were 
opened with the Government of India, which 
terminated in the establishment of the present 
Indian Museum, in accordance with Article XVU 
ot 1866 The collections of the Asiatic Society of 
Bengal wore then entrusted to the Indian Museum, 
which IS administered by a board of trustees on 
which the Asiatic Society of Bengal was, and still 
IB, represented 'These collections were incorporated 
with the collections belonging to Government or 
made by Government departments, such as the 
Geologic Survey of India, founded m 1851 

The formation of several Government scientific 
services, such as the Geological Survey of India, 
the Indian Meteorological Department, and the 
Botanical Survey of India, the Zoological Survey 
of India, and the Agricultural Research Institute 
at Poona, each dep^ment with its own journal 
or journals, now diverts to the respective pubhea* 
tions a large number of papers that would formerly 
have been presented to the Asiatic Society of 
Bengal In addition, the formation of specialist 
scientific societies, such as the Indian Chemical 
Society, the Indian Physical Society and the 
Mining and Geological Institute of In^a, affords 
an outlet for the papers of non-official workers in 
science, many of winch m the past would have 
been offered to the Asiatic Society of Bengal. 
The consequence is that the number of papers in 
science offered to the Asiatic Society of ^ngal 
has fallen dunng the fifty years now ending much 
below the figures of the past 

The Society has not, however, lost its importance 
to science Apart from its histonoal rfile of parent 
and sponsor directly or indirectly of many of the 
soientific societies and Government scientific 
departments in India, the Society now undertakes 
the important duty of organiamg the Indian 
Science Congress Association, a body that plays 
in India a part analogous to that of the British 
Association in England, meetmg annually in 
January at different centres m India The Society 
not only acts as organiser and office to the Indian 
Science Congress Association but also publishes 
the annual volume of Proceedings of the Congraes 
meetings 

In respect of science, therefore, the Asiatic 
Society of Bengal now plays the rfile of an ‘elder 
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body’. There is a general feeling that with the 
fonnation in India of an increasing number of 
specialist and local societies, and the resultant 
increasing tendency of sciences to work m isolation 
from one another, that a greater measure of 
co-ordination is required than is afforded by the 
annual meetings of the Indian Science Congress , 
the question of forming an Indian Academy of 
Sciences is consequently under discussion. One 
possible solution would be that the Asiatic Society 
of Benral should occupy a position analogous to 
that of the Institute of France and become the 
parent body for not only an Indian Academy of 
Sciences, but also for an Indian Academy of Letters 


to represent the other side of the present activities 
of the Asiatic Society of Bengal and other groups 
of men of letters in India Such a development, 
with perhaps a reversion of the title of the Society 
to “Asiatic Society” without tlio words "of 
Bengal”, so as to remove the provincial sound, 
would seem to be the simplest solution to the 
problem and one that would well celebrate the 
hundred and fiftieth anmversary of the Asiatic 
Society, should this seem appropriate to the 
scientific workers of India as a whole Such a 
development would also havo the great advantage 
of preserving the boison that still exists between 
science and letters in India 


Economics 

T he Council of the British Medical Association, 
having realised that the adequate nutrition 
of the population is a matter of national import- 
ance, appointed a comraittoo m April 1933 “to 
determine the minimum weekly expenditure on 
foodstuffs which must be incuri^ by famihes of 
varying size, if health and workmg capacity ore 
to be mamtamed, and to construct specimen 
(beta”. The report of the committee was prmted 
as a supplement to the Brttiak Medtcal Journal of 
November 25, 1933, which has now been repnnted 
The feature of the pamphlet is a aeries of sixteen 
carefully compiled diets suitable in quantity and 
variety for a smgle adult man, for children of 
vanous ages and famihcs of different sizes The 
quantities of the foodstuffs are calculated m 
accordance with the physiological standards and 
'man value’ of the families from Cathcart and 
Murray’s figures. A family consistmg of a man, a 
woman, and four children of the ages thirteen, ten, 
seven and four years, accordmg to this standard 
has a man value of 4 63 
Stress 18 laid upon the kmd of protem, whether 
it IS of anim al ongm (first class), or of vegetable 
origm (second claw). The infant’s diet of milk 
consists of ammal protem only, and it is advised 
that the change from the infant’s to the adult diet 
be gradual, with the maintenance of a high pro- 
portion of animal protem, and be not completed 
untd the obdd is three to five years of age The 
amount of animal protem is mamtamed at a high 
level (69-75 per cent of the total protem) at any 
rate until school age is post, as shown in the 
specimen diets, and may be oontmued at this level 
so long as the child is raowmg. Unfortunately, the 
introduction of animal protem adds to the cort of 
the diet and is not olwa^ practicable. It is recom- 
mended that the supply of protem for the child 
be frum cheese, fish and minced meat We may 
refer to diet No 4 proposed for a child of one to 
two years It is ba^ upon a m inim um of 1 pmt 
of milk daily, which is looked upon as the maximum 
expenditure which is likely to be possible on this 
article of food. The weeUy quontitiee are : milk 
7 pints , meat ^ lb. , fish } lb. ; butter § lb. , 
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flour 1 lb. , oatmeal ^ lb , sugar | lb , potatoes 1 lb. ; 
I lb each of cabbage, turmps, carrots and tmned 
tomatoes In this diet the proportion of animal 
protem is 71 per cent of the total protem and the 
calone value is 1006 , the child of this age cor- 
responding to a man value of 0 3 
Similar diets with proper first-class protein for 
older children of three to six years are given m 
Nos 5 and 6 In diets Nos. 7 and 8, for children of 
SIX to ten years, the milk is reduced to ^ pmt daily. 

Diet No 1 is an example of the bare ration 
without vanety for on adult man and costs 68 25 
pence weekly. With vanety the cost is increased 
to 70 6 pence weekly Diets 0-16 are family diets 
with one or more children of different ages, and 
the man cost of those diets is 76 1-66 6 pence 
weekly The costs have been calculated fi«m a 
special scale of pnees ascertamed by the British 
Medical Association. Another scale of lower 
pnees gives those prevaihng in Stockton 
So for as the diets are concerned, the variety 
and quantities are extraordmanly well chosen and 
could be umversally adopted Wo would earnestly 
recommend all schools and institutions to use 
these standards of quantities and regard them as 
the mcreasmg the quantities of milk, 

meat, fish and egg if funds permit Children would 
thus bo given a fair start m hfo There is at 
present a tendency m school diets to restnot the 
supply of first class protein to a level inconsistent 
with the demands of growth between the ages of 
fourteen and eighteen years 
A considerable proportion of the specimen diet* 
consists of dairy produce, vegetables and fimits. 
Tbo mmerals of the diet are thus amply provided. 
The supply of vitamins, especially of A and D, 
and C is regarded as sufficient from the quantities 
of milk, batter, eggs, cheese, hver, fish and 
vegetables. It is pomt^ out that whole cereals, 
beans, peas and lentils are the source of vitamin 
B, but some of the diets do not contain any of 
.these articles of food, and if included the weekly 
total of such foods is very small. No streas is laid 
upon the advantage of wholomeid bread in pre- 
finenoe to white Imead or flour, for the supply of 
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tho vitsmin B group, and in rcwpeft of this vitamin calono values of the diets is given as 3400 as 

the diets cannot be regarded as satisfectory purchased This gives a figure of 3000 as oon- 

A mam criticism will always be the costs of the sumed This does not thus vary appreciably firom 

diets, which naturally vary greatly according to that adopted by the Mmistry of Health following 

season and locality It is not ofUm that a palatable a report on dietary investigationB of which an 

egg can be purchased for a penny Cheese at ttd account was given in Natchr of June 13, 1931 

per lb is not everywhere procurable, and minced (vol 127, page 807) There is no doubt, however, 

meat at 6d per lb is not likely to be of good that many famihee can exist upon a sm^er 

quality, but consist mostly of gristle and fat Still, calorie intake, down to 2600 calones, depending 

the diets allow that for a weekly expenditure of upon their manual work 

6s -6s 0d , a man can procure a wcU-balanccd Tho allowance of first-class protein of 60 gra a 
dipt day appears to bo a higher allowance than that of 

The calono value of these diets is hosed upon the Ministry of Health Tho minimum quantity 

tho daily consumption of an adult man, which has has been assessed at 37 gm a day. The Arm> 

been assessed at 300() Diet as consumcii is not ration m peace time contams 62 7 gm of first class 

tho same os diet os purchased since allowance protein There can be no serious objection to 

has to be mcule for waste, such os bone in meat takmg the mean figure of 50 gm a day, especially 

and fish, outer leaves of vegetables, etc This when a famiH including children is taken into 

waste IS commonly retkoned at 10 ptT cent The tonsidcration 


August Weismann, 1834-1914 

T he name of August Weismarm, the famous 1 factors m heredity This view, at tho time of its 
professor of zoologv in tho Uiuversitv of publication, was no less than revolutionary The 

hVeihurg-im-Breisgau, tho centenary of whost^ I opposition that it arouscfl, at first stnmg and sus- 
birth falls on January 17, will always bo remcm- ! tamed, has never completely ilicsl down , at the 
bered as that of one who exercised a profound ' present day, however, the votanes of Lamarckism 
influence on the progress of biological doctrine j arc comparatively few m numlicr To this result 
and speculation As a teacher of zoologj’ Wewniaim the developments of Mcndclism have contnbuted 

achieved a lar-reaching rejiutation , and by the in no small degn'c, but tho first effective attack on 

students who worked under his direction, among | the transmission of somatic modifications was 
whom, it may be rcmemberxvl, was tho late Prof , delivered by Wcismann His elaborate scheme of 

Gilbert Bourne of Oxford, his uistruetion was ‘biophors', ’dctemimants’ aud ‘ids’ has not stood 

estimated at the highest value But it was os an the test of labT investigation , there is no doubt, 

investigator and explorer of the methods of however, that his postulate of 'determinants’ fore- 

evolution that hiH innueneo was most widely felt, shadows ui many respects the presont-day con- 

especially perhaps m Great Bntam ception of ‘genes’ Moreover, in his theory of 

It was Wcismann who first detected tho true mtra-germinal selection, bv which he sought to 

T ufieonce in tho development of tho insect wring meoncile the old antagonism of preformation and 
the rudimentaiy larval structures noticed by opigencsui, he may bo said to have anticipated m 

previous observers His work on tho embryology some measure the modem doctrme of the inter- 

of the Diptcra, and especially of C urethra, lc<l him action of genetic factors m ontogeny 

to the rccogmtion of tho ongin of the appendages Wcismann was led m course of time to modify 
of tho ailult insect in hypodermic ilowngrowths to to some extent tho somewhat exaggi‘rated view 

which he gave the name of Imaginahrhtxben that he took of tho maccessibihty of the germ- 

(imagmal discs or folds) Linkwl with this came plasm , but tho distmction now generally drawn 

hiB discovery of the remarkable phenomenon of between the genotype and the phenotype is 

histolysis, which he siipiiused to bo of more general evidence of the virtual stabihty of the position 

occurrence than later observations have shown to first definitely established by him It would be 

be the case The importance of Weismann’s work interesting to know, were it possible, what his 

m this department was early recogmseil by Darwin, attitude would bo in face of tho developments that 

who contributed a prefatory notice to the “Studies have followed on Mendel’s discovery of the segre- 

m tho Theory of Dt'seent” This was the book gation of the gametes 

through which, owing to tho good officrs of Proi Weismann, with his tall figure and pleasant 
Meldola, Weismaim’s biological theones were demeanour, was a striking and attractive per- 

chiefly brought to the notice of men of science m sonahty Ho was not averse from discuasmg^e 

Great Britain To the "Studies” may be attributed relations between scionoe and philosophy though 

the impulse which started Prof E B Poulton on he was hiUy aware of the limitations that exiit^ 

many of those lines of mvestigation which have both sides His general position may be briefly 

led m his hands to such fruitful results summarised m his own words, franslated by Meldoia 

The outs^ding claim of Wcismann to the as follows "'rhe mechanical conception of Nature 

attention of biologists, h^vor, was his bold very well admits of bemg united with a teleologioal 

challenguig of the supposed effect of Lamarckian conception of the Universe ” FAD 
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Sir Fbkdxbio Nathan, k u k 

C OLONEL SIB FREDERIC LEWIS 
NATHAN died on December 10 at the 
Age of sevonty-twO years As a young artillery 
officer who had paWd through the advanced 
class of the Ordnance College, Capt F L Nathan, 
as ho was then, was detailed to take part in 
the experimental work of Abel, Dewar and 
Kellner, who were bringing out at Woolwich the 
smokeless propellant oolite He was thus at the 
birth of that explosive, to the improvement and 
manufacture of which he was to devote his energies 
between 1892 and 1909 at the Royal Gunpo^^er 
Factory, Waltham Abbey, as Assistant- and then 
as Supenntendent During these years it can fau-Iy 
Ikj said that a new technique was introduced into 
the manufacture of explosives. The methods of 
Waltham Abbey were adopted by the then 
numerous private firms making explosives, while 
later the propellant factories erected dunng the War 
embodied the features of Waltham Abbey practice 
The improvements made dunng this time 
included a reorganisation of the work of the factory, 
to which Sir Frederic devoted the energy of a 
logical and busmess mind, the invention and 
introduction of new processes of manufacture of 
cordite and its ingredients, the study of danger 
precautions m manufacture on which he became 
an authority, and the recognition of the importance 
of investigative work 

Having raised the Royal Gunpowder Factory to 
the highest pitch ot efficiency, 8ir Frederic retired 
from the Army to apply his methods to the Nobel 
ioctory at Ardeer, of which he was works manager 
flora 1009 until 1914, and m March 1916 ho was 
uppouited advisor to the Admiralty on cordite 
supply when he was given the task of design- 
mg and laying out the Royal Naval Cordite Faotoiy 
at Holton Heath Here, on an open area, unen- 
cumbered by ancient water-ways and existing 
buildmgs as at Waltham Abbey, he had free scope 
to erect a magnificent propellamt factory such as 
would embody his expenenoe of process and study 
of precautions for safety, and m which there was 
orderly progress from raw to finished material 
This having been completed and put mto operation, 
iSir Fredeno became Ihrector of Propellant Supplies 
under Lord Moulton 

After the War Sir Frederic concerned himself 
lor a time with the safety of explosives m coal- 
mines, and as a member of the Department of 
Scientific and Industnal Research he gave his 
attention to the possibilities of home-produced 
alcohol as a motor fuel, and later to fuel research, 
lor which he was the Department’s Intelligence 
Officer up to the date of hia death In this 
capacity he apphed himself to the extraction of 
what was relevant m the hteraturo and to the 
liest metiiods of indexing it Ho was also 
ihairman of the Association of Special Ldbrariee 
and Information Bureaux (ASLI.B), editor 


lary 

of a BrUtsh Power and Fuel Bulletin issued by 
the World Power Conference, and projected at the 
tune of his death the publication of an International 
Power and Fuel Bulletin m three languages, mdexed 
according to the decimal classification of the Insti- 
tut International de Bibliographie 

Among other activities should be mentioned 
Sir Frederic’s mterest in the trammg of the 
chemical engmeer, this bemg the title of his 
presidential address to the Institution of Chemical 
Engineers, of which he was one of the founders 
and twice president He was also Commandant of 
the Jewish Lads’ Bngado for twenty-one years. 
Ho was knighted m 1906 and became K B E m 
1018 Lady Nathan and three sons survive him. 
His third son was killoil in action on June 14, 1917 
Those who came into contact with Sir Fredeno 
Nathan could not fail to recognise his high ideals, 
hiB great industry and his methodical mind , 
those who hail the good fortune to work with him 
found in him an inspiration and constant support 
ui the appreciation and furtherance of their 
scientific work Robert Robertson 


Mb A E P Wkioall 

We regret to record the death on January 2 at 
the ago of fifty-three years of Mr Arthur Edward 
Pearso Weigall Mr Weigall was the son of Major 
A A D Weigall Ho matriculated as a member of 
the University of Oxford from New College in 1900 , 
but after a bnef residence joined Sir Flinders 
Petne’s staff for archaeological exploration at 
Abydos in Egypt In 1906 he was appomted 
Inspector-General of Antiqmties under the 
h^ptian Government, a post which he held until 
1914 His arrhsBological work was recognised by 
hiB appointment os officer of the orders of the Red 
Eagle (Germany), Franz .Josef (Austria), and the 
Medjidieh (Egypt) 

Weigall was a prolific and versatile writer, his 
work rannng from the record of archaeological 
investigation to the purely imaginative effort of 
novel writing. Uis gifts were perhaps most happily 
displayed in the imaginative interpretation of 
archseologioal and historical data as in his “Life of 
Akhnaton, Pharaoh of Egypt’’ (1910) and “Life of 
Cleopatra, Queen of Egypt” (1914) Among 
his numerous archseolomcal and historical worlu 
may be mentioned — “Abydos” (sections of) Parts 
1 and 2 (1902 and 1904), “Report on the Anti- 
quities of Lower Nubia” (1907) , “Catalogue of 
Weights and Balances m the Cairo Museum” 
(1908) , “A Guide to the Antiqmties of Upper 
Egypt” (1910) ; “The Treasury of Ancient £g^” 
(1911) , “Tutankhamen and other Essays” (1923) ; 
“A History of the Pharaohs” (1926-26) mid with 
A H. Gardmer “Topographical Catalogue of the 
Private Tombs of Thebes’’ (1913) He was also 
the author of a book of travel, “Travels in the Upper 
Egyptian Deserts” (1900). 
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News an 

The Loch Ness “MyiUry” 

SiNCH a note appeared in Natuke reKarding the 
alleged “monster’’ of Loch Ness (Doc. 16, 1933, p. 921) 
ovidenoe has aooumulatod, on one hand, to warn tho 
credulotiH against tho suppositions of unskilhxl 
observers, anil on tho other to point to tho identity 
of tho orooture which has caused so much commotion 
in the daily newspapers In tho first place, tho writer 
of these notes lias oxammod, through the kinilneaa of 
the Associated Press, tho original negative, said to 
bo a direct photograph of tho Loch Ness “monster”, 
from which printa appearcvl in various nowspapora 
about Docembor 6 and 7. Regarding this photograph, 

It IS not necessary to say mom than tliat tho object 
appears not to have boon photographed at the 
distance stated, 2t)fl yards, and that m the wntor’s 
opinion tho object repnisonts no animal known to 
science In tho second place, tho “spoor" of tho 
animal, about which fantastic tales wore spread, has, 
according to tho Momtng Post, led tho authorities in 
tho Rntish Museum (Natural History) to conclusions 
dooidodly unfavourable to some of the expectations 
previously amused No support was found in this 
evidence of the ‘monstrousnoss’ of tho monster 

As to tho other side of tho story , m the Scotunan 
of January 1, appoanxl u skotf h made by an ohsorvor, 
and on January 0, the Abfrdtfn Preat and Journal 
publishcil a sketch made by a final year veterinary 
student who saw the oreatiiro on land by the Loch 
side, by tho light of the moon and of his motor cycle 
lamp, who, somewhat boldly it would socm, upon his 
knowledge of natural history and prehistoric animals, 
stated his opmion tliat it was “a cross Is'twwn a seal 
and a plesiosaurus” But tho sketch and tho doscrip- 
tion of the boast and its movements am more reliable 
than the identification Without analysing those m 
detail, for they are wondcrfiilly acciirato considering 
the physical light and tho mental atinusphoro which 
surrounded tho omatiiro, ono con havo little doubt 
that tho object figured in tho Seotonuin and soon and 
skotclied by Mr A Grant in tho early morning of 
January S, was a largo grey seal. Tlie sjiecies occurs 
not infroqnontly iii tho Moray Firth, whence it 
probably comes from its nearest breeding grountls in 
the Orlmoy Islands , it is the common species of the 
western islos of Scotland 

Exhibition of British Art 

Trk wmter exhibition at tho Royal Academy is 
devoted this year to British art and it was opened 
to the public on January 0. Tho first presidont of 
tho Academy, Sir Joshua Reynolds, whoso dignified 
•tatue by lilr Alfred Drury, R A , stands m tho 
oourtyard before tho entrance to the Royal Academy 
•t Burlington House, once said , “Variety reommatos 
the attention, which is apt to languish imder oon- 
tmoal samenew". There is certainly no lack of 
variety m this exliibition Sir Joshua was one of the 
earliest to make scientifio experiments as to the 
effect of light and atmosphere upon the permanence 


id Views 

of pigments. Smoe his day the ohemist and ffixysioist 
have given much attention to this subject, with the 
reeult that modem paintmgs, as well as showing 
groat bnlhanoe, undoubtedly possess that lasting 
quality wluch is so desirable. No. 568 m Gallery IX 
IS a striking example, and if the rainbow is a httle 
too Bolid-Ioeking, it at least has the merit of having 
the colours in tho nght order. The greater pennanenoe 
under suitable conditions of water colours, which 
of ooursa do not sufTer from the darkening of vamiahos 
or media used m oil paintings, is a featuro of tho 
exlubition, and attention may bo directed in this 
respect to No 801, by Rowlandson, and especially 
to tho beautiful work of Cotmon, Turner and others 
In tho Architectural Boom may be seen a cose 
oontainmg thirty-five watohus all made in England 
between tho years 1683 and 1761 

Symbolism m Art 

At tho Friday ovonmg discourse delivered at the 
Royal Institution on November 17, tho audience had 
the unusual, but mstnictivo, oxpenonoo of hearing, 
in Sir Horliort Baker’s account of “Symbolism in 
Art”, a distinguished practitioner of this form of 
expression m arohiteoturo on his prmciplos, not 
from the irsthetio, but from tho histonoo-scientiCo 
point of view Tho discourse is now available in 
printed form Tlie interpretation of symbols, which 
IS an element of no httlo importanoe m tho study of 
art and tiie history of religions, suffers m a largo 
number of instances from the drawback that it must 
bo a matter of inference, and sometunos merely 
guesswork Sii Herbert, m demonstrating to hw 
audience tho ideas which inspired, for example, 
tlie oboico of motifs anil subjects m tho design of 
arms for tho provinces of India used m tho decoration 
of the new Delhi, showed tho mothods of the 
symbolisuig mmd, first seeking the oharact eristic 
quality or incident pertinent to its subject, then 
givmg it concrote form — thus, lor example, seleoting 
for the arms of the United Frovinoos the meeting 
of the saorod rivers at Allahabaii, tho bow of Rama, 
whose capital was at Oudh, and tho fishes, tho emblem 
of world power of the old Nawabs of Lucknow. 
Should events confirm Sir Herbert’s diagnosis of 
the present trend of development m art towards 
symbolism, as the place of representational art is 
taken by mechanical means of reproduction, clearly 
the historical study of these principles and methods 
of symbolic art, of which he doplor^ the lack in the 
early port of his discourse, will demand moreasing 
attention 

Sib Hebbbbt Babbb treated his subject-matter 
under two heads, touehmg first on early histonosl 
phases of symbolism and then desonbing attempts 
which he and collaborating artists have made to 
emliody m the medium of art some foots of human 
experience As already mdjoated, it is the pemonal 
experienoo upon which the latter port of the disooune 
was based, which gave weight to the view of sym- 
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boliam taken m the mtroduotoiy hiatonoal aketoh 
Here Sir Herbert took the lightning flash and the 
thunderbolt as the first expression by early man m 
his ‘rude art’ of the symbolism of divine power. 
The gods depicted by man held the symbol of the 
thunderbolt first as a weapon, later as a baton or 
sceptre of authority In that form, fiir Herbert 
pomted out, it is a widespread symbol in all primitive 
ait It occurs among Mmoans, Urooks, Homans, 
the Hittites, m Mesopotamia, Central Asia, India 
and Mexico, The bolt was traced, with the addition 
of the wings of Jove, as it developed into the tndent 
of Poseidon and Britannia and the lily of France 
Two mterestmg examples of mismtorprutation were 
quoted, which are not without a moral for those 
who practise mtcrpretation of symbols fust, 
Napoleon mistook the fltur dt-lys of Clovis for bees 
and changed the fieur de lya m his own arms and 
those of Paris to representations of that insect , 
secondly, the Belgians took the flower on the Frenoh 
soldiers’ imiform for representations of the frog and 
chnstoned the French erapauds accordingly. 

Sounding the Ionosphere 

Pboi'. B V AmJtTON showed in our columns m 
1031 the importance of deh-rmining the vaiiation, 
with frequency, of the equivalent path tmversod by 
wireless signals returned from the ionosphere, sinco 
such determinations moosure the maximum density 
of ionisation m the regions soumled The letter from 
Mr R Naismith which we publish in our oorre* 
Hjiondence columns this week describes work which 
ho earned out m May 1033 We imdcrstand that 
pubhcation was deferred m accordance with an 
agreement between Bntish and German workers that 
none of the results of radio work withm the pro- 
gramme of the Second International Polar Year 
diould be published until after the end of that year 
The letter directs attention to the need for a rapid 
and more or lees completely automatic method for 
recording the relation between the radio frequency 
of the pulse signals used and the equivalent pa^ 
traversed by them m thoir double journey to and 
from the ionosphere, at nearly vertical moidenco. 
At the time when the work described was corned 
out, there wore available several methods for the 
oontmuous automatic recording of equivalent path 
against time of day, for a single fluency, but not 
for the more difficult problem of recoidmg path 
against frequency. 

Thk radio staff at the U R Bureau of Standards 
has been workmg on the same problem, and at the 
aimual convention of the Institute of Radio Engineers 
at Chicago on June 27, 1933, Mr T R. Gilliland 
{Bur. Slda, Jour Research, Oct. 1033) described an 
automatic recording system giving records of the 
required type over the frequency range of 2600- 
4400 kc./s , the frequency being varied at the uniform 
rate of 200 ko /s. per minute so that the full 
range was covered m about ten mmutes The close- 
ness of dates between the American and British woric 
IS illustrated by the fact that Mr Qfliiland showed 
a record for April 22, 1083, while Mr. Naamuth 


■hows one for June 6 and informs us that his first 
record was taken on May 20 The means of m- 
vestigation thus made available is clearly a very 
powerful ono, and geophysicists will look forward to 
the results of the further developments promised 
from the Bureau of Standards and the National 
Physical T..aboratory 

Yorkshue Scientific Magazines 

Thk publication of the December issue of the 
Naturalist, the monthly journal of tlie Yorkshire 
Naturalists’ Union, oomplotns a hundred years of 
the regular publication of this scientific magazine. 
Tlie Naturahsl originally appeared under the title 
of the Firlil Naturalist as an octavo monthly of 48 
pages m January 1833, under the editorship of Mr. 
James Remue It lan for fourteen issues and then 
appeared under the title of the Naturalist, edited by 
Mr Neville Wood, of Doncaster In 1851 the second 
series of the Naturahst conimenced under tho editor- 
ship of Beverley R Morns, and later the Rev. F C. 
Morris, author of tho well-known “History of British 
Birds’’ , the third seriw, edited by C P Hobkirk, 
appeared from Hiiddersficltl m 1864 Tlie fourth 
senes of this magazine weie edited by Joseph Wain- 
wright and appeared from Huddersfield under the 
changed title of tho Yorkshire Naturalists' Recorder, 
but tho fifth aeries, m August 1866, reverted to the 
present title, the Naturalist (Shcjipard, “Yorkshire’s 
Contnbution to (Scientific Literature’’, Naturalist, 
1916) T’ho fifth senes, txlittsl by Messrs C. P. 
Hobkirk and G T Pomitt, was iHHiied at Pontefract, 
but later transferred to Leeds under the editorship of 
W D Roebuck and W Eagle Clark, m 1884. In 
1889, W. Eagle Clark, leaving for Edinburgh Museum, 
vacated his oditonal post and Roebuck oontmued to 
be editor until 1912, assisted by E R Wade in 1892 
In 1902 tho Naturalist was issued from Hull under 
the editorship of T Rheppard, assisted by Dr. 
T. W Woodward. Mr Sheppard relimiuish^ the 
editorship m 1932 He was succeeded in 1933 by 
Dr W E. Pearsall and W R Gnat as editors, when 
the Naturahst once more was issued from Leeds. 

Fbw coimtiee have such an interesting record of 
scientific journalism as Yorkshire, and the Naturahst 
has watched many contemporary magazines nse and 
fall in its century The Bradford Scientific Journal 
and the Halifax Naturalist were contomporiiry maga- 
zmcB Tho Circular apjieared as a scieiitiflc monthly 
m Halifax, 1866, while tho Practical Naturahst com- 
menced in Bradford in 1883 and was oontmued at 
likely. The Naturalists' World was another of 
likely’s scientific monthhes and in 1879 the Young 
Naturalist appeared from Hartlepool and Hudders- 
field, becoimng tho British Naturalist m 1891, but 
ceasuig issue m 1894 From 1882 until 1883, the 
Naturalists' Monthly was issued from Bradford and 
in 1892, the Naturalists' Journal commenced, later 
becoming Nature Study and being issued from 
Huddersfield, where it ceased publication m 1608. 
The New Nature Study commenced at Huddersfield 
m 1912 but was short hved. The Malton FteM 
Naturalists’ Society issued a monthly journal. 
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NalurahaU' Note*, at tho ond of last contuiy, while 
the Natural Hxslory Journal waa puhliahod at York 
from 1877 until 1898 A contemporary, thn Naluraltat. 
but with no connexion with the present journal of 
that name, appealed monthly in York m 1834, 
mainly for school nature students 
Conference of Educations! Associations 

Thb twenty-second annual Conference of Educa- 
tional Associations was held at University Collngo, 
London, on Jonuaiy 1-8 Dr (Jeorge Dyion. of 
Wmchester College, in his presidential address on 
“Education for Life", said that tlmugh there m a 
groat and growing mtomst in music and the arts, it 
IS still true tliat the wntmg of poems, tho making of 
piotures, tho modelling of statues, tho playing of 
sonatas, the composition of songs, are legaideii as 
fnlls Our education is a system of mental nducation, 
framing only a fraction ot human faculty and 
character Ho recommended a system of difForentiated 
secondary schools, one type bi mg fiankly a workshop 

Tbs (ireat Hull was crowded on January 4 for a 
discussion on “Tho Failure of Modem Scienie to 
develop an Adisjuute Cultural Haekground to Life’’ 
Dr W W Vaughan presidod and tho discussion was 
opened by Prof Julian Huxley, who said that tho 
defects of scientific ixlucation aro over specialisation, 
thn failure to link science to other studios and 
over-einphiisis on physics anil chemistry, us against 
biology and related subjisjta There is a ti-ndoncy to 
devote too much time to practical woik ITo con 
sidera that science should bo stiiditsl os an integral 
part of history and that mure attention should be 
given to appliisl wiencc, tho aims of science teaching 
being a cohenmt general outlook in whiili scientific 
ideas are integrated, and tho inculcation of the 
scientific metliud in human ntTaii-s Sir Arnold 
Wilson’s contribution to tho discussion showed 
that he favours tho teai lung of science m elementary } 
schools. III which he thinks thero should bo grt>at j 
dovolopmeiit, and he stiessisl the etlwcnl aspect , 
of science teaching and lU hujs) of bnnging in- 1 
spiration, stiength and inward peuco to mankind 
and stability to civilisalion The siibsecpiont 
discussion elicited several useful suggestions, one 
bomg that young and rapidly developing branches 
of science might be considered from the viewpoint of 
their educational value. Several spoakers roferred 
to the unportance of personal influences, tho use of 
leisure, mid emotional life anil experience os con- 
tributing to ‘eultiiml background' 

Anociatioii of Bntish Zoologists 

The annual mootmg of the Assuoiatiun of British 
Zoologists was held m the rooms of thn Zoological 
Society III Regent’s Park on January 6 On previous 
occasions tho Association has been mti'roetrsi in the 
provision of revision classes m biology at thn urn- 
versitioe for school teachers. Dr F A Dixey reported 
the work which tho Council of the Association has 
done m the past year on this subject CIohscw are 
now provided at several universities and have been 
well attended In view of the expansion in the 
teaching of biology in schools which is now taking 
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place, the subject is recognised as important, and the 
Council was asked to oontmuo its activities. Mrs. 
M D Brindley, opened a discussion on the possibility 
of piovidmg some means by which mformation oon- 
oeming the British fauna could be mode more easily 
and rapidly aooessiblo The preservation of the fauna 
among the rapid and widespread ohanges which ore 
bound to oixiir in a thickly populated country is 
difficult, but it 11 a task m which zoologists must 
always be interested Changes m the fauna are often 
of iiii|3ortancc to the community At present a very 
large amount of information on tho natural history 
of thn fauna has been collected but much of it is 
scattered through many, oftnn obscure, journals 

Poor D M H Watson gavo his views of tho scope 
of the teaching which should be oamod on m a 
imiv'eisily department of zoology In order that the 
student may lie ublo to deal later with tho biologioal 
problems which will bo tho subject of his investi- 
gatiuuH, his teaching should be broad and should bo 
concerned os much with the natural history and 
physiology ot animals as with thoir struoturo Prof 
Watson gttV’e an account of tho way m which these 
views have been expressed in tho design of tho 
buildings which have rooontly been built for his 
department at University College. Somo problems of 
zoological tcthniqiio were also discussed Pmf H (3. 
Cannon gave a loctuie on thi' toclmique ot makmg 
diawiiigs for the illustration of zoological papers. It 
IS hojMsl that the Council will bo oble to publish his 
loctiiic 

Ninth International Congress of Pure and Applied Chemistry 

Spain will act as host for tlie ninth International 
Congress of Pure and Applied Chemistry, which will 
bo Ill-Id in Madrid on April fi II, 1934, under tho 
patroiuign of H K tho President of tho Spanish 
Republic and of the Spanish Government. The 
objis t of the Congress, which wan to have boon held 
in 1932, IS to promote the progress of pure and 
apjilied chemistry, and to strengthen relations 
betwis^n chemists throughout the world The 
president of the bureau of the Congress is Prof 
Ohdulio Fomilndez, and tlie general seoretary is 
Prof Knriijuo Moles , the address of the organising 
committee’s office is .Son Bernardo 49 (P O Box 
8043), Madrid (8) Membership is of throo categories > 
honorary members, comprising the committees of 
honour and of patronage, and tho ofilcia] delegates 
of tho Spanish Government and of the governments 
of other countries , supporting mombors, who pay 
the muumum amount of 300 pesetas ; and active 
inembors, who pay a foo of 75 pesetas (about 
£l 17» M ) Members’ ladiee pay 25 pesetas only, 
but they will not be entitled, as members are, to 
receive publications %n extenao, the doily bulletm, 
Hiimmnrips of communications, or the report of 
proceeding Membership is opmi to societies, 
institutions, etc , conneotod with any branoh of pure 
or applied ohomistry, and to individuals interastod 
therein Applications for membership should be 
made to tho general secretary before February 16, 
1934, and should be ocoompanied by a lemittonoe 
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payable to the treasurer. Pwophlete oon- | 
the rules of the Congress and other informa- 
tion be obtained m England from Mr S £ 
Carr, The Chemical Society, Burlington House, 
Piccadilly, London, W 1. 

Oroxtfs and sootions of the nmth International 
Oongress of Pure and Applied Chemistry have boon 
organised as follows • (1) Physical and Thoorotioal 
Chemistry, pure (eleotrocheinistry, photochemistry), 
applied (colloid chemistry, rubber, tanning and 
leather matennls, elootromotallurgy) , (8) Inorganic 
Cliemistry, pure, applied (gloss, ceramics, cement, 
mineralogy, metallurgy) , (3) Orgamo Chemistry, 

pure, iqiphed (colouring matoiiaU, explosives, sugaw, 
starches, cellulose, paper, fata, oils, soaps, coloutM, 
paints, vomishes) i (4) Biological Chemistry, pure, 
applied (medical and pharmaceutical ohomiatry, 
fermentation industries) , (5) Analytical Chemistry, 
pure, applied, (8) Agricultural Chemistry, (7) 
History and Teaching of Chemistry, Rconomioa and 
Cliomical Legislation. Papers may bo in the language 
with which the author is familiar, but tho organising 
coinmittoo suggests tho use of such languages as will 
avoid typographical diffloulties when rendered into 
Latin type Summaries must be given m ISnglish, 
French. German, Italian or Spamsh Soientifao 
uoiuinunioatiuns mtendisl for the Congress should 
Is) forwarded by February 6, 1034 The Congress 
will comprise general lectures , lootuiws, followed by 
discussions, in the various groups , and original 
communications. Tho general lectures will deal with 
mineral chemistry, organic chemistry and bio- 
chemistry 

Metric System in China and Turkey 

On December 1 of last year, tho Cliinese Govern 
iiiciit issued a notice to the effect that the metric 
system of weights and moosures would be introduced 
into the Customs service on February 1 A<> 0 ortiing 
to the Shanghai corrospoiident of the Ttmu, the 
nictno system has boon appliwl in the oolleotion of 
the salt tax smoe January 1 On the same date, 
Turkey adopted motne weights and moasures, and 
that systom is now obligatory throughout Turkish 
dominions m Europe and Asia. Thus Turkey, until 
recently one of the most backward of the European 
powers, has come into Imo with tho majority of 
moilem States, and no doubt her ooramoroo and 
industry will benefit from the consequent simplifica- 
tion Several attempts have, of course, been mode 
to introduce decimal weights, measures and coinage 
into Great Britain, but tho most that has been 
achieved is the legalisation of the use of metric 
weights and measures, and tho adoption of suoh 
terms os ‘metno ton’. It would soom that the fuller 
iiso of tho metno system m Great Britain, like tho 
introduction of the 24-hour clock, is unduly delayed 
by the prevalent mertia of unsciontiflo public opmion 

Non-Reflecting Windows 

NoN-BErucoTiNQ wmdows ore beginning to bo used 
for shops. Tho refleotionless window is a British 
invention It is made of a oonoave sheet of glass so 


oonstruotod that tho light from all sources moident 
on it is reflected to two black boards arranged one at 
tho top and one at the bottom of the glass The eye 
of the observer looking at the gloss from in front is 
oompletely unaffected by any of tho reflected light, 
tho result being that it is very diffloult to boliovo 
that them is any gloss botwoen the objects flisplayod 
and tho observer Tho prospective buyer thorofbro 
views tho goods mom clearly and is not distracted 
by images It is also claimod that the refleotionless 
wmdow efleote an appraoiablu saving m tho cost of 
artificiable lighting, since every lamp in use is able 
to give its full illuminating value and has not to 
oompete with the disturbing effects of outside rays 
reflet ted by tho window The now wmdow is applic- 
able to all shops whether new or old, and for mam- 
tnnonoe it costs no moro than an onlinury plate-glass 
wmdow An illustrated description of the reflection- 
loss wmdow IS given in the fUuminattng Engineer of 
January, 1934 

Expcditum to East Afnca 

An imjiortant expedition for nrchsaological and 
goologioal exploration of tho Northern Frontier 
Provmoe of Konya Colony loft England on jEuiuary 4 
Its purpose is to carry out a topographical and geo- 
logical survey m tho noighbuiirhood of I.Ako Rudolph 
in tlio groat Kift Valley of Rust Africa Particular 
attention will be given to the search for evidence 
of an aroluoological or pahoontological nature bearing 
upon tho problem of the unticiiiity of man m the 
area, in the hope of extondmg furtlior northward 
knowledge supplnmniitmg the disoovones made by 
Dr. L S B Leakey m Kenj'w and Tanganyika 
The personnel of tlie oxr>edition will mclude two 
surveyors, Mr R C Wakohold of tho 8udao Survey 
and Mr W H R Martin of the University of Oxford 
Mr D G Macinnos will bo responsible formammalian 
paleontology, ond Mr J F Millard will act as 
arohieologist Dr W Dyson, medical ofSoor of tho 
expedition, will collect zoological specimens and 
Mr V E Fuchs, who is the leader, is m charge of 
geology The work of the expedition, which is 
supported by a number of learned societies, mcluding 
tho Royal Society, tho Royal Geographical Society 
and the British Aswioiution, is planned to occupy 
about a year 

Overhead Line Dutnbuticn Outside Great Bntain 

At the meetmg of the Ovorhead-Linea Association 
m London on September 20, the methods used m 
North America and Soandmavia fpr distributmg 
overhead linos wore discussed. Mr A. L. Stanton, 
president of the Association, said that it is difficult 
to make oompariaona between the methods used m 
different oountnee, as tho everyday oondit.ions vary 
widely In the Umted States, not more than five 
per cent of the street lightmg is done by gas and 
not more than 2S per cent of the factory supphes 
I comes from mdependent stations. The early dovelop- 
pient of many Amenoon supply systems was governed 
mainly by utilitarian considerotions, not much atten- 
I tion being paid to securing oontinuous service, 
I voltage regulation and avoidance of danger risks. 
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Mr. T. Stevens descnbod the development of eleo- 
tnoity supply in the rural distnots of Sweden, 
Danmark and Noiway Sweden is divided into Ofteen 
areas for the supply of olectrioity and in moat of 
these the State gives the supply, the romamder being 
in general owned by n mumoipality In tho co- 
operative distribution ussociatiuns m Sweden, con- 
sumers have to hold shuroa proportional to the acreage 
of their forms or the number oi rooms in their 
dwelling houses A certain length of cable is allowed 
free of charge When only small supplies are taken, 
tho tanlT is greater Denmark exports to souUiom 
Sweden stoam-eleotric (luwor at tho times when the 
water supply is insuifluiont, and Sweden reLiprooutea 
when necessary In recent years the supply from 
Sweden has inoretuied from 20 to 00 million kilo- 
watt hours u year Sweden has 2,387 hydro uloctrio 
plants Theie arc throe submarine power lines 
coimocting the two countries 

Phosphates in Sugar Fermentation 

In hiH siM-ond Livcrsidge Ui-scarch l^ture before 
the Koyal So( loty of Now South Wales, Prof W .T 
Young ilisrusseil tho “Functions of Phosphates in 
Fermentations of Sugai" Although tho ptoductum 
of alcoholic 1i4Uors by th< rfimciitalion of sugar is 
older than recoixkMl history, it was only m 1837 that 
llie HUgg<>stiou was mode that the change is ilue to 
the living organism yeast The hnal proof of this 
was the work of Pasteur, wlio sliowod tliat tho con- 
version of sugar into alcohol and carbonic acid is 
a physiological wtion of thu yeast cell latter on, 
Buchner discovered that the active principle, or 
enzyme as it is now calletl, con Ik‘ separated from the 
livuig cell and will still cany on the action after 
siicli seiiamtion Fiutlier work has shown that 
fermentation is ii senes of clumiral reactions in 
which phosphoric oi id plays a part, and durmg tho 
procisis coiii|ioiin(ls botweisi tho sugai and jihosphonc 
ocid, tiTimsl hexosophosplmtes, ore formixl Phos- 
phates play a similar r6le in other biological processes 
m wliicli sugars arc decoinjiosod to simpler tom 
pounds, as, for example, m the animal during musoular 
activ ity During musoular work the animal uses up 
curbobydrute os a source of energy and tins is cluuiged 
to lactic iU'id, a piocoss which ruipiiros no oxygen. 
Tlius iMi animal can do a tcrtain amoimt of work 
without requiring oxygen, os, for example, in a short 
spnnt race Oxygen is ns|iiirod later on to remove 
tho lactic acid, hencti one goes on junluig aftoi tho 
effort IS over Fermentation m yeast and lactic aciii 
production in the animal are thus similar changes, 
the sugar being deeomposod through the sumo inter- 
mediate compounds to alcohol and carbonic acid m 
the former, and to liu-tic acid in the latter, and lor 
botli phospliates are necessary, and the same sugar 
phosphates are produced 

Work of the Natumal Institute of Industrial Psychology 
Th* Human Factor, 7, No 12, prosents tho thir- 
teenth annual report on the work of tho National 
Instituto of Industrial Psychology The wide range 
of subjecta dealt with by the Institute is very striking. 
The report gives brief indications of the work that 


has been done m foctonos, school buildings, retail 
stores, ofHccs and oven gold mines and tea and rubber 
plantations The underlying problems of lay-out, 
‘prtxjoSHing’ and iiersonnol, etc , appear to have a 
oortain similarity despite tho diverse environments 
in which they are found In the Research Section 
ot tho report, several intorostmg investigations are 
worthy of note Mr Harding’s work on rhythm m 
occupational movements has thrown opon now 
possibilities m relation to training schemes and the 
elimination of fluctuations m tho speed of work m 
various oicupations its application to industry in 
general may bo expected to produce far-reochmg 
results The nature and misisiircment of the mental 
abilities involved in factoiy assembly operations has 
boon studied, and a coluiir-discnmination tost is now 
ready for use In addition, v'onous occupational 
analyses have been undertaken, and the work on 
vocational and isliicational guidance has been main- 
tained and extended 

Uses of Rubber in the Home 

Wm have nxioivcd an interesting and well- 
illustiated ropnnt from tho Furmshing Trades 
Oryantsrr on “Rubber Floonng and Furnishings” 
Rubber floormg has been improved both as regards 
quality and design and tho price has como 
down substantially Tho latest typo of sponge 
upholstery is mailo diiect from rubber latex. It is 
moulded m one pioco and obviates tho necessity for 
built-up constnictinn Sofas, chairs, mattresses and 
looso cushions are now made of rubber and are 
stated to be ]>ractirnlly everlustmg Lists of companies 
monufocturuig those pnxliicts are given in the 
reprint, which is ishumI by the Rubber Growers' 
Association (Inc ), 2, 3 and 4 Idol Lone, Eastcheap, 
London, K C 3 

Colorauon of Fossil Bones 

In the SeptemtsT number of Ihntr Saentxfique 
occurs the last of a bcries of articles upon the 
coloration of bonce which liave been for longer or 
shorter periods buried in tlie ground In the present 
article, L Francliot deals with the effects upon bones 
of the boiling of a corpse, and tho various colour 
changes due to incmeration The artiolos, m which 
the author diseusses experiments he has made to 
check tho eflects which occur naturally, should be of 
value especially to archaeologists and prehistorians, 
partnularly m warning against rash deductions 
regnrduig the age of buried bones, derived solely from 
the condition of tlio bones 

Crystal Structure Models 

In tho OcUibor issuo of the Review of Snentyfle 
Instruments, Mr O Glocklor, of the University of 
Minnesota, dost ribes a convenient form of model of 
crystal structure. The atoms are represented by 
black, while or coloured dote on vertical sheets of 
'Cellophane', which are hmged along their bottom 
edges to a thin sheet of wood or cardboard and can 
be folded down for packing, Wlien so folded, each 
model 18 about the sire of a volume of Natdu, 
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Standudt for Surgical DrcHup 

Thb Pharmaceuticsal Society of Ureat liritain haa 
MHiind a report on “Dreaainga” by a sub-oommitteo 
of tho Cotlnx Revision Committee (Fliarmaoeutical 
Press, 23 Bloomsbury Si|iuire, Tsmdon, W O 1 
1« 6d ) It contains a Kummary of standanls for 
surgical dressmgs, provisionally aocoptod for in- 
clusion in tho British Pharmaceutical Codex, 1034, 
which should provide mformation useful for manu- 
facturers and others. The standards suggoetod 
include those for tho basic materials, such os jute, 
silk and wool, and for dmesings such as phenol and 
mercuric chloride gauzes, and othcre, as well os 
methods for tho determination of moisture, water 
extract, foreign matter, cotton and wool m the 
dressings 

Benefits to Animals from Animal Experiments 

Tuk autumn issue of tho Fight Against Dxstase, 
tlie quarterly joumol of tho Research Dofonoo 
Society, contains the concluding portion of Sir 
Loonard Rogers' Stophi-n Paget Memorial Ixicture 
After a survey of some of tho principal animal and 
VITUS diseases. Sir Leonard concludes that “tho 
examples given from tho limited field of tropioal 
medical and veterinary science alone, suffice to prove 
that tho rotluotion m the suffering that results year 
by year to animals, as well as to man. from tho 
disooveriea made in about three docadea through a 
limited number of animal experiments, is moaloulably 
greater than tho pain iiiflictod on the animals under 
our humane laws” 

Lcveifaubne Research Fellowships 

Appuoationb arc now mvitod for Lovorhulmo 
resoarch fellowships for 1934 These fellowships are 
intended m the fust instance for the omistanoe of 
experienced workers rather than to add to tlio pro- 
vision already existing for workers m tho early stages 
of their careers It has been decided that no dofmito 
limit shall bo placed to tho amount of individual 
grants, but tliat they will bo adjusted according to 
tho oircumstanoea of each particular case Fellows 
will u'lUHlly be required to work at, or in connexion 
with, a rocogniaed centre of reMoaroh, either at homo 
or abroad No subject of imjuiry n excluded from 
tho scope of tho scheme Awards will not be made, 
as a rule, for a shorter period thui throe months 
or for a longei period than two years Tho closing 
date for receipt of applications la March I ITio 
awards will be announced m July and will date from 
September 1 All applicants must be Bntish-boni 
and they must also be normally resident m the 
United Kingdom. Further information con bo 
obtained from Dr L. Haden Ghioat, Secretary, 
Lovorhulmo Research Fellowships, Union House, 
St. Mortins-Io-Qraad, London, E.C.l. 

Announcements 

Ub. L. W O MjaxoiM, oonservator of the Well- 
®°*no Historical Medical Museum, has bemi appointed 
an offioer of the Venerable Order of the Hospital of 
St John of Jerusalem, 


Thb following appointments m the Colonial Agn- 
oultural Servioo have recently boon made . Dr. F. J. 
Martm, assistant diraotor of agnoulture, Siorra 
Zioono, to bo director of agriculturo, Siorra Leone; 
R. 8. Ball ond J, T Moon to be agnoultural offioors, 
Kenya. 

At tho ordinary meeting of tho Institution of 
Klootnoal Engineers to be held on January 18, at 
8 pm, Viscount Falmouth will present to tho 
Institution a copy of Sir William Oqien's pamtuig 
of Sir Charles Parsons 

A JOINT mooting of tho Royal Astronoiiuoal Society 
and tho Ui<nlngicai Society will bo hold iii tho rooms 
ot ttie Royal Astronomical Society, Burluigton 
House, W 1, on January 26, at 4 30 p m , when a 
diBoussion will bo hold on tho “Origin of the Earth’s 
Major Surface Fealuius” Tho ineotmg will bo pro- 
aided over by Sir Frank Dyson 

Thk aiuiual inuetmg of tho Intomatioiial Society 
of Medical Hydrology is to bo hold on January 28- 
Fobniary 2 at Ziirioh, Davos and St Montz Tlie 
prusidont elect is Prof O Voraguth, profossor of 
physical therapy in the University of Zurich. The 
principal siibjoots for disoussion arc tho tliennal bath 
reaction and tho physiological and therapeutic efleots 
of high mountaui eliinstoM Decisions will be taken 
oonoorning the nomenclature ond olassillcation of 
muds, poats, etc , uaeil in physical modioiiie Tho 
meotuig IS open to scientific workers generally as well 
as medical men Further information can bo obtained 
from the General Soorotary , I S M H , 109 Kings- 
way, WC2 

Wx havo rocoivixl tho 1934 pockot diary of Messrs. 
John 0. Stein and Co , Lt<l , silioa and firobnok 
manufouturon*, of Bonnybndgo, Suntland. The diary 
contains many featureu of m tercet, for example, 
chemical analysis of various types of firebnok ; 
special refraotonoe, their analyses, expcmsion curves, 
thermal properties, eto ; equilibrium diagram of 
tho system A1,0, — 8iO, (Bowon and Greig), first 
aid treatment ; standards of raoasuromont, and their 
equivalents , suctional rood maps of Groat Bntain , 
and much other useful standard infonnation 

Appucations oro mvitod for tho following appoint- 
menta, on or before tho datiM mentionod • — -An 
examiner in tho aeronautical Inspection Department 
of the Air Ministry — ^The Secretaiy (8.2), Air Ministry 
(Jan 15) A niaintenanoe and test engmoor in the 
Public Works Department, Electricity Branch. 
Gov emmont of the Punjab —The Hi^ CommiuTbner 
for India, General Department, India House, 

Aldwych, London, W C 2 (Feb. 1). A demonstrator 
in dairy husbandry and on advisory entomologist 
m the Department of Agnoulture, University of 
Leeds— Tho Registrar (Feb. 2). A head of the 
Departments of Municipal Engineering m the Mon- 
Chester Municipal College of Technology— The Regis- 
trar (Feb 5). An agnoultural chemist and an 
entomologist at the Imperial Institute of Agri- 
cultural R<<Hearch, Pusa — ^Tho High Coramusioner 
for India, General Department, India House, 

Aldwyoh, London, W C.2 (Feb. 12). 
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Letters to the Editor 

\Tht EHxtor data not hold himaelf reaponstble for 
opmtom expressed by hxs oorrespondetUs Neither 
ran hr vndirtakf to return, nor to correspond tmth 
the writers of, rejected manuscripts intended for this 
or any other part of Natuhs. No notice is taken 
of anonymous communications ] 

Refracuon of Ionised Media 
In h recent letter Prof Hartroo* has directed 
uttontiim to certain diilicullie^ in the theory of 
refraction os applieil to loniHod inndia, and him 
critKiHed pn>vioiM letters by Tonka* on the subject 
1 have myself been occupied for aome tune in trying 
to clear up this matter, and can confirm Uartroo’s 
opinion of the subtlety of the subject, but at the 
snmo time it should be said that, in spito of the 
defective proof. Tonka’s nsiiilt is certainly nght 
Tlio problem is whether the formula of Scllmeier or 
that of I^n'nt/ should he tijiplied for a gas coinjMisisl 
of free electrons moving among lonisiHl atoms, which 
may be taken as flxisl protons without losing tho 
point of tho question The refractive index n is to 
be derived fiom atomic (hunu ten, and the problem 
IB whether it is 

.S’_ii*-1, (1) 

or 

i-3(».*-l)/(n* + 2) (2) 

which IS directly related to these Tls* alternatives 

for the ionosphere ore whethei it is H or L that is 
equated to 

-JVc*/w»iv* (3) 

where N is the number of electroiia jus < c , v tho 
frequeney ot incident waves, and e and m. the chaige 
and moss of tho electron respectively If tlie foniiiila) 
are usisl to estiinnto tho Actual elet tron density of 
tho lonusphen', tiuio is a discrejiancy of 60 per cent 
acconlmg to which of them is adoptvsl , so that tlio 
question is by no means trivial The same problem 
arises with even gioater fone in connexion with the 
optics of motals It has ti<>en iliscusMod by Kronig 
and Groenewold* , their dufeiicu of tho uso of H is 
open to exactly the some < nticism aa thot of Tonks, 
but from the known values of tho optical constants 
of metals it is here ev'en more certain that S is the 
correct torm 

The essential jxiint of the question isinsists m 
making tlio coireet allowance foi tho mutual foitsst 
between tho various particles c uncemod m scattering 
tho hght Tlie question is one in which we do not 
anticipate any great difference between classical and 
quantum theory, and it is easier to work with tho 
classical , in the quantum theory of metals it has 
been usual to consider what is in effect only a single 
electron, and this cannot jxissibly throw any light on 
the preemt question Tho main difhctiltv lies in 
estimating tho large intlnenee on each electron of its 
close neighbcnirs, Iwth protons and electrons Tonks 
tries to overcome this difficulty by replacing the 
protons by a uniform distribution of positive charge- 
density, but this replacement is the cnioinl point of 
the problem , it is only done by on illegitimate 
mvcrsion of tho order of integrations, and this in 
version loads to a largo cliange in the resulting value 
UnrigorouB processes, like the inversion of mtegra- 
tiODB, are so habitually dune in physics with impunity, 
that one is apt to trust them completely , with on 


unrigoioiis formulation of tho present problem it is 
easy to find entuoly plausible arguments leading 
oitlier towards L ot S It is cjuite easy to show that 
a sot of cleotmns moving m a uniform positive 
mochum will obey a formula in S, and everyone 
agrees on this , tho whole difficulty is to justify the 
replact'ment of tho protons by the continuum, for 
tlieru 18 little rcsemblanee between the amooth 
motion ot an clictron m tho continuum, and the 
zigrag jiath among tho protons 

Tho teeliiiical problem of discussing with rigour 
tho optics of a finito volume of any material is 
formidable, foi it demands retardeil potentials for 
the mutual iuics-s of each pair ol electrons, and so 
tho system cannot Im taken an a self-oonttuned 
dynamical sysbsn, but must lio treated with the 
help of Lorentz’s devusi of making a fictitious 
spherical eavity lound each electron Must of tho 
diflutilty can, however, be avoided by the device of 
taking a small isolated sphere of tho matonal and 
calculating the light it will scattei to a distance If 
the radius a is much vinallci than the wave length of 
the incident light, there is no iitssl to allow for 
retardation and the whole sphere can be regarded aa 
a single dynamical system A simple optieul calcula- 
tion shows that under me ident light of amplitude A, 
it scatters light ns though having electric moment 

A a* (a'-l)/(«* + 2). 

and tlu'iufoie n is found if wo can calculate tlio 
moment dinstly For a s<>t of s»>j)anito elastically 
boiuid elections, as in neutral atoms, there results at 
uiue a fui inula in L , at the op|xmite extreme, with 
a continuum of jKisitivo electricity, cm equation is 
easily formed foi the electric momont which leads to 
a formula ui .S' The important question is how the 
moment bchnvus fur a set of discrete protons lying 
arbitianly throughout the sphere I’his is not the 
place to discuss dctoils, but it can bo seen that tho 
nvciagi* motion will satisfy the same csjuation as m 
tho case of a contmiium, prov iclisi that each electron 
luuloigoos many collisions during the period of the 
light This comlitiun is satisfied in the luiiosphero 
for the long waves used, cuid in metals for ordinary 
light, 80 that .S' 18 the right expression in these (mbch 
A s a general comment, it so<>ms natural that S 
rather than L should be the more fundamental 
formula Lorentz derived L by introducing a spherical 
cavity that wiw quite fictitious, and yet tlie algebraic 
form of (2) shows clear evidence of a n'al sphere 
Tho leasoii is that there is a genuine sphere (or 
pcrtia|)H Homo othei sbujiu aibitrarily onontat^) 
round ctujh molecule , this is its own surface which 
prevents tho entry ot other molecules, and it is the 
existence of this small real sphere, and not tho 
comparatively largo fletitioiis sjihoro of Lorentz, 
that IS responsible for (2) S Is the natural formula 
for pure electnimagnetie systems, and L is an ex- 
pression of tho fact that the systems to which it 
applies are governed by a law that is not olootro- 
roagnetic— tho exclusion principle which prevents 
one atom from penetrating another 
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A New Hard Component of the Cosmic Ultra- 
Radutum 

Tbx ytemke appcuatiia, which recorded the loniaa* 
fion esuaed by the ooemio ultra-radiation at Abiako 
in northern bweden diiruig the polar year 1032-33‘, 
was moved m the middle of July to the iron ore 
mine Kiumnavaara, near Kinma, in order to record 
the absorption curve of the cosmic ultm-radiation 
below various thicknesses of iron ore. The Kimma- 
vaara mountam w pierced at different levels by 
numerous galleries with rail tracks, soma of which 
follow the ore body thniugh its whole length (4 km ) 

It was thon'fore postsiblo to move the apparatus, 
Xilacod on a wagon or trolley, bolqw layers of pure 
iron ore of different thickness from 160 to 10 metres, 
corresponding to water eciuivolents of 800-50 metres 
(the specihc gravity of the ore bemg 5) Above the 
ore 18 only the atmosphere. 

During three weeks in July there were bohdays ■ 
in the mines, and the management kindly lent me I 
an eloctnc train for the investigation of the cosmic , 
ultra-radiation in ttie mam galleries of the Kiiruna- | 
\aara moiuitam The apparatus and a load shield I 
of 10 cm thickness were assembled in a wagon ! 
and kept at constant temperature, and the wagon | 
was moved below thicknesses of 107-60 metres of i 
ore It immcfliately appoansl, however, that the 
ore sends out nn unexpected and rather strong | 
(lenetrating radiation , later investigation showed i 
that tlie ore in this gallery hod a radium content 
up to 0 06 mgm jier ton (So far aa 1 have boon I 
able to imd from the literature aceiiSHible to mo, ' 
this 18 the hret time that radium has boon found in 
iron ore ) Also the air m the gallery was highly 
radioactive and moreused the ionisation within a 
10 cm lead shield to values which were impossibly 
high for the cosmic ultra-iudiation Novertholem, 
if these values wore reduced to thoir equivalent in 
radium radiation (which was taken up without shield), 
they allowed an increase with dooroasing thickness 
of the ore, and this inorcuso mdioated on absorption 
coefficient of the cosima ultra-radiation about ten 
tunes less than that of the hardest component found 
by E Regener* At tho begmning of August, V. F. 
Hess, W. Kolhoister, E Regener and E. Steinko 
were pnvately informed about this result 

In order to eliminate the radium radiation, 
especially that fronl the air, special precautions and 
arrangements were necessary for the following 
measurements A large airtight iron box of tho 
dunensions 12U cm X 80 om. X 86 cm was con- 
Htruoted contaming two chambors, one above the 
other This box was placed upon a trolley and m 
the lower chamber the ionisation oylmder of the 
Steinke apparatus was placed within a lead shield 
of 20 cm. thickness open upwards Before the 
microBoope was a win^w, and the photographic 
recorder was placed outside the box before this 
window The airtight floor of the upper ohamber was 
laid diTootly upon the lead shield, and upon this 
door the upper lead shield of 10 or 20 om. thickness was 
placed the upper chamber could be made air- 

tight. At the request of the management of tho 
mines, measurements of the radium radiation were 
also earned out, and therefore the ionisation was 
recorded both with the diidd open above (that is, 
with no shield m the upper chamber) and with 
shields of 10 om. and SO cm. above. During a month 
and a half, seven sones of measurements were taken 
IhiIow 13-104 metres of ore ; one bwms was taken 


without a shield m the imper chamber in order to get 
the radium radiation Tm apparatus stood generally 
twenty-two hours at every place m every senes and 
recorded the ionisation duruig every hour 

As might have been oxpoetod with respect to tile 
radioactive air onolosed in tho box, the values 
decreased steadily until tho last two senes, but the 
differences between daily values and tho correspond- 
ing values of tho last senos were found to fit closely 
to the curve of decreasing radium emanation os 
given by Moyer and Schweidler*, so that cloily values 
could aoouratoly reduced for this air rotation 
The values were further reduced for some radium 
radiation, which entered around tho microscope, 
whore it is impossiblo to make the shield as thick 
as elsewhere Tho resulting moon values of the cosmic 
ultra-rodiation plus tho £oru loiiisationof the apparatus 
aio billow 13 m ore, 0 1346 J ; below 28 m , 

0 0616 J : below 63 m , 0 0402 J , below 76 m , 

0 0374 J , below 86 rn , 0 0366 J , and below 
104 ra , 0 0366 J 

Irrespoctivo of tho value of tho .«'ro ionisation 
(Jtestffanff), these numbers miliLato throe components 
of tho cosmic ultra radiation isinetratmg 13-86 
motres of on<, and the soft<*st component has an 
‘appanait* mass alvuirptiun coi'thcinnt of (|ji/p)hiO 
0 00020 tm ' gm. ‘ , that is, is identical with tho 
hardest component of E Regener* (p -» 5 , (|x/p)hiO 

1 19 (p/p)Ke) Tho coefflciimtA of the two harder 
components are mther sensitive to tlie magnitude 
of the zero ionisation, tho exact value of which is 
not yet known but will l>e observed by the forth- 
outnmg iiieasiirnments below 160 mi^tres of ore at 
a deeper level of Kiiiunavaaia Tho Miro ionisation 
cannot, however, 1 h< much loss than tho value now 
observod, namely, 0 0322 J , and, taking 0 0300 J as 
pndiminary value, we obtain as appiarent mass 
absorption ooefllcionts of tlie two still harder com- 
ponents . (|x/p)h ,0 — 0 00011 and 0 00003 cm’ 

gra respectively. The first eoefllcient agroos rather 
well with that recently found by W KolhOrster* 
(l*/P)HtO *= 0 00013 om ’ gm but the seoond 
coefficient mdicates a hitherto unknown oomponent, 
much more pienetrating than the others, and the 
existonoe of this haniest component sonms well 
established by tho present measurements The exact 
mass absorption ooefficionts will be calculated, when 
tlie Airo ionisation lias been determined below 160 
metros of iron ore 

Axei, Corus, 

Obsorvotory, 

Lund 
Nov. 22 

> Lmid Ois Cvr 0, ISU 
Ji, M, see, 1931 

• 'KsdloslcUvliu". p 419 , nn 

• Berlm Aw . H . 1933 

Cosmic Rays and the New Field Theory 

Rbosmkb' has found that cosmio rays can be 
observed at 230 m below the level of Lake Constonoo. 
If these rays, as is generally assumed, consist of 
electrons (not of protons) tho great penetratmg power 
raisee a serious diflloulty m the adopted throty of 
electronic motion, that is, Dirac’s equation. Using this 
equation, Heitler and Sauter* have shown that a beam 
•or very fast electrons (with an energy JS > 800 me*) 
should penetrate not more than 1 m of water when 
all kmds of absorption prooesans are taken mto 
oocount. 
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The now field thooiy propoeed rooently' Bonra 
to be able to give the explanation, of the high pene- 
trating power of very fast particles, either photons 
or oleotrons. In this theory tliere oro two types of 
field vectors, B, E, and H, D, which are identical for 
very weak flolda only. They aro difioront for strong 
fields, eepooially in the ‘mtenor’ of the electron. 
The true charge is always conceiitratod in points, 
that IS, div X) — 0, J •=• 4it« But, as has been 
shown by my colleague. Dr L Infold, a ‘free’ oliar^ 
can be mtrc^uced with a finite space density, given 
by div E 4tcp This can be considored as the souroo 
of the electronic field and as tho charge upon which 
the external hold acts, os in Maxwoll’s theory. For 
an electron p is given by 




and the space integral of p is equal Ui «. 

Under the notion of an electromagnetic wave with 
an amplitude proportional to e the behaviour 

of the electron will bo expressed approximately by 
Dirac’s equation provided wo replace tho charge e 
by an ‘effective’ charge ?, given by 

‘-/“’'""•“■-'Xt’). 

It IS immaterial whether the field bo due to a light 
wave or to tho passage of fast electrons, for if 
E 5> me*, one has m both coses, with a very good 
approximation, X hejS and 


•--^■-1 236 


'ixf* 

ho 


1 230 B 1 

"la'? 1 me*“iu’mc* 


Now tho function f(x) is equal to I, for x a 0 
(long waves, small energies), but decreases with 
increasing * For Jc -= 2 4, or E " 260mc', it is 4 , 
and for » - 6 or i? =. only iV Tho eroi- 

seotion of notion, which is proportional to (8/e)«, will 
therefore dimmish rapidly with inoreoaing energy of 
Uie rays 

Provided the assumption of protons could bo 
exolnded, the high penetrating power observed for the 
cosmic rays may be o ' ‘ 

tho new field theory 


nsidoT^ as a confirmation of 
Max Korn 


246, HilN Roiul, 
rombndge 

1 Sr Sis:?"' * . •*. so# , isss 
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The Pre>Crag Men of Bast Anglia 
It m common knowledge that tho Suffolk Bono 
Bod boneath tho Bed Crag is made up largely of tho 
remains of a land surface which existed, for a pro- 
longed period, prior to the submergence of lilast 
Anglia boneath the sea of Crag tunes Sir Ray 
Lanlcoster pomted out many years ago* that tho 
bones and teeth of land mammals found in tho 
Suffolk Bone Bod aro of different ages — some being 
Of a Miocene antiquity, wlule others are to be referred 
to certain phases of the Pbooene epoch He was 
able also to show that tho tooth of a mastodon, by 
reason of its being partly embedded m a deposit erf 
'’Pwotum sandstone, must be older than this Le>^ 


Pliooene aooumulatioo, which la represented in tho 
Suffolk Bone Bed by the well-known foasiliferous 
box-stones. Thus, by these mvestigations, it was 
made clear that, so far as the remams of terrestrial 
mammals are concerned, the contents of the Suffolk 
Bone Bed are markedly derivative and referable 
to widely separated period anterior to the deposition 
of the Red Crag. 

When, some twenty-fivo yoora ago, the announce- 
ment was made* that ibnt implementa had been 
found m the Suffolk Bono Bed, a considerable body 
of opposition to this claim was encountered, and, for 
a long lime, it was needful to oonoentrate upon the 
primary task of establishing tho fact that the pra- 
Crag fimts had boon humify flaked But it haa 
now bocomo advisable to proceed to the next stage, 
and to classify tliese very anoiont relics of man with 
the view of attempting to ascertain thoir probable geo- 
logical antiquity 'This process of olassifloation has 
bron made possiblo by the large number of pre-Crag 
implomonts now available for study, and, especially, 
by tho exw'llont spocunena recover^ recently during 
excavations carried out on behalf of the Royal 
Society, the Welloomo Uistorioal Modioal Miiwum and 
the Trustoos of tho Percy Hladou Memorial Fund. 
Tim critical examination which has been undertaken 
of the pru-Crog fimts m loading to certain unexpooted 
and fiir-roachiiig cnnrlusinna, whicii I propose to set 
forth briefly hero 

It can now be claimed without ieor of serioua 
contradiction that, at leoat, four distinct and different 
groups of flint impiranontH aro oonlainod m the 
Suffolk Bone Bod This is established by the fact 
of the discovery of numerous examples of flints 
exlutntmg flakmg of mors than one period and in 
which the newer flake soars definitoly out into and 
aro patinatod a markedly different colour from tho 
older Moroos'or, it w apparent that tho four types 
of patination represented can be precisely mstobed 
by tliat to be observed upon a senes of implements 
which are each different m thoir forma and condition 
Thus, for example, the oldest artefacts arc thick and 
coarsely flaked, exhibit a poouliarly arohaio, washed- 
out yellow colour and have evidontly been subjected 
to very conaideiablo striation Mid abrasion, Tho 
latest iinpleiiiunte, on tlio other liond, ore usuidly 
white or light blue in colour, are little if at all abraded, 
and oro not thick and coarsely flaked. Between 
these groups are two others Whieh m patination, 
condition and general appearanoo are equally distinot 
from eoch other. 

There is, in fact, os much divergence m these 
imttew, between Group 1 and Group 4 of tho pre- 
urag implemeiite, as there is, for example, between 
tho harly Chollean and Late Aoheiilean hand-axea. 
It 18 possible also that the gap m time between 
Group 1 and {«roup 4 of tho pro-Crag industries is 
greater th^ that soporatmg tho polsDolithio imple- 
ments meutioned This supposition la based upon the 
morphology’ of tho former speotmena, the thiokneas 
and oonaequont antiquity of the various patmated 
surfoore, the fact that there has now b^ found 
wMiMth ^0 Crag a woH-mods rostro-ouinata 
implemOTt which has attached to various parte of 
ite wirftoe areas of material which, ao far os a vary 
rereful visual examination goes, is mdiatinguishable 
from Diestian sandatoue -.iuo.uhjuwummo 

The inanner of distribution of this deposit upcn 
the implement makes it highly probable that tibe 
yecimen was at one time etidiedd^, like the mas^ 
don tooth described by Lsnkestw, m a DiesMan 
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nodule, and muot therefora have been made at some 
period prior to the laying down of this Lower Pliooone 
stratum. Moreover, the patmation of the flake- 
soars of the rostro-oormate m question is precisely 
similar to that to be observed upon others which 
are clearly later m date than the flaking of Group I 
of the pro-Crag implements It would seem to be 
necessary therefore to relegate tbo latter to an 
epoch still f^nrther anterior to the Diestian period 
than 18 the rostro-cannate to which reference u made 

If these conclusions are sound, they give us much 
additional information upon the question of the 
antiquity of man. The earliest flmt implements 
m this bed, whioh oomprise primitive though well- 
made speoimens, moludmg roatro-oarmates, referablo 
apparently to some at present unspeoifled period 
preoedmg the Diestian, seem definitely to surpass, in 
their forms and flakmg, the tjrpe of artefact which. 
It may be supposed, would have been produced by 
the most lowly representatives of the human raoe. 
The implements of Hamsonian eolithio form 
associated with Group 1 of the Suffolk Bone Bed 
upecimens were at one tune thought to be actually 
comparable with the well-known Kontian eoliths. 
But it now appears that the pre-Crag ezamplos are 
mostly made from mtentionally struck flakes and 
thus represent a more advonoixl stage of human 
achievement than do the true Harrisonian imploments. 

Thus It snoms roasunable to conclude that prior to 
the laying down of the Suffolk Bono Bed, which must 
pro date by a considerable period the earliest palseo- 
hthio civilisations, various races of flint flaking 
people inhabited the ancient East Anghan land 
surface. It is clour, from an oxommation of the 
pro-Crag implements, that they must bo much older 
tlian the marine sands under which they now he, and 
it is possible that the most ancient groups of artefacts 
date back to epochs earlier than that known as 
Diostian. After a very careful consideration of the 
whole matter, T behove that this is mdeed the case, 
but in order to give all those interested an oppor- 
tunity for coming to their own conclusions, the large 
colloctions of pre-Crag implements in the Ipswich 
Museum have now been ro-arranged upon the linos 
indicated in this note and can bo freely examined 
by responsible visitors. A representative selection 
from the four groups of speoimens has boon arranged 
AS a loan exhibition m the Bntish Museum, and I 
iiope to publish a fully illustrated paper dealmg with 
those imploments. 

One House Lane. J Rxm Mom. 

Ipewioh 

' PkiL Trtni , B, IBIS. 
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Science and Pohtics 

Am, sciontiflo workers will thank Prof. A. V Hill for 
raising the problem of their status m a world in aouto 
politico] tension (Nstdbx, D eo. 23). Moetwillagreewith 
hw mam thesis, and few, if any, will hold it to be the 
duly of Boientiflo aooietws, su(^ os the Royal Society, 
to meddle with diviiuty, metaphysics, morals or 
politics But this rule appliee to the sooioty os a 
nirporate body, and not to its mdividuol members. 
Those men of soienoe who mterest themselves m 
Iiolitios will be unable to agree with Prof. Hill’s 
< 'intention ; "If aoientiflo people are to bo oocordod 
the privileges of immumty and toleranoe by civilised 
woieties, however, they must observe the rules". I 


am glad to think that individual fellows of the Royal 
Society, at any rate, have consistently diaregarcUd 
these rules. Among its oarliest fellows, Pepys and 
Brouncker, to mention no others, meddled m 
TOhtios ; in the eighteenth century, Franklin and 
Priestley meddled even more conspicuously 

Everyone recognises the diiHoulty of keeping 
emotion out of one's scientiflo decisions whon they 
have a political boanng But does Prof Hill condemn 
sciontiflo men who mvestigato human heredity be- 
cause their results discredit the theory of the equality 
of man, or those who mvestigato human diet because 
they demonstrate that a considerable section of the 
British working classes is underfed T Boienoe could 
“remain aloof and detached", to use his words, so 
lung as it only ooncemed itself with man as something 
to disseot That day is post 

Prof Hill condemns the irrational oharoctor of 
oertam modem political movements May it not be 
that the remedy for this lies simply m the applJoation 
of sciontiflo thought to political anil moral problems T 
It IS obvious that such an attempt will endanger the 
inuniinity which sciontiflo wiirkers enjoy so long as 
their opinions are regarded as politically unimportant. 
But science is m any cose in danger of perishing 
during a general collapse of our political and economic 
system If we refuse to apply sciontiflo method to 
htunan affairs because they are inevitably tmged 
with emotion, we may help to precipitate this col- 
lapse. Such application will bo very largely critical, 
III BO far as many political doctrines are based on 
hypotheses which cannot stand sciontiflo onticism. 
but it must bo to some extent constructive, as whon 
It 18 pointed out that, owing to defects of Nature and 
nurture, some men and women cannot play on 
adequate part m sooioty, and remedies for this state 
of affairs are suggested . 

I do not soe why a man of science who “moddlea" 
with such matters should thereby forfeit a right to 
toloranoe, and question whether I’rof Uill has done 
a service to scionco by {leiiiiing a soiiteni'e which 
might bo interpreted as mooning that his profession 
should only be tolerated in so far as it is muzxled 
His subsequent eulogy of indepondonce of thought 
and speech make it clear that his meaning was quite 
otherwise. But many of his colleagues will continue 
to feel tliat, while soientiflc societies should rostriet 
their activities to the purest science, their members 
have not merely the right, but oven sometunes the 
duty, to interest themselves in iiioro controversial 
matters. J.B. S Hacdanv. 

John Innes Horticultural Institution, 

London, S W 19. 

Or course I would not condemn sciontiflo man who 
mvestigato human heredity, wliatever thoir results 
may discredit, but I should advise them to avoid an 
emotional bias towards any particular political or 
social theory wluoh may bo affected by their mvesti- 
gations ; otherwise expononue teaches that Hieir 
results are suspect Of ooune I should not oondemn 
scientific men for studymg human diet, but the 
motive should be the discovery of scientific fact, not 
the demonstration that the Bntish workmg class is 
underfed 

Prof. Haldane fails to distinguish between “people 
^lontiflcally trained" who, I urge, "should take some 
part m affairs" and the soisntifito investigators thsm- 
selves. It is ponlous, as I said, to disregard the 
scientiflo basis of modem oiviluation, and all ednoated 
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men should have some direct appreciation of the 
methods and ideas of science This is exactly wliat 
Prof Ualdono himself urges in his third paragraph 
It IS the application of scientifio methods to politics 
and social affairs, and the increase of scicntiflo educa- 
tion and outlook, not the interference of specialist 
scientific investigators with matters outside their 
own special competence, which may avert the dangers 
of which both Prof Haldiine and I arc aware A 
reputation gained by scicntitic achievement, and the 
immunity accord«l to scientific pursuits, should not 
be lightly used to extort oonsideration m other 
respects One may not approve of political mtolcr- 
ance, but one may n'rogniso as a fact that emmont 
scientific men do well, in the interests of scionct*, to 
avoid meildling with morals or i>ohtics” 

University College, A V Hili. 

London, W C 1 

Methods of Ionospheric Investigation 
PBor K V AppunoN* has described a method 
of measuring the maximum ionisation existing in the 
lower region of the ionosphere It w clear from 
recent work'i’i* that, m order to mvratigato lonn 
spheric finc-striictiue m sufficient detail, our technique 
must bo improvoti along at least two Imcs . — 

(1) The tune taken in making a measurement of 
ionisation density should be ns short as possible, 

(2) Moasurement of the ispiivalent path of the 
atmospheric rays should be mtule over a frequenc> 
range which is continuous 
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The complexity and siiddon changes m ionospheric 
conditions obsorvod m the polar regions would have 
made an apparatus embodying such unproved 
technniue a powerful instrument m our investigations 
The transmitter and receiver were about ten miles 
apart, so that any form of mechanical linkage or 
remote control was not practicablo As a result of 
attompta to meet the requirements, the method 
finally adopted consisted m mcreosing continuously 
the ftequency to which the transmitter was tuned 
and osuBing the tuning of the receiver to vary in 
synchronism. Tho scheme, although not ideal, 
enabled (2) to be satisfiod over a lumtod frequency 
range and an approach towards ( 1 ) above The time 
taken to make one pioturo (such as that reproduced 
as Fig. 1) mvolving a determination of the lonio 
density waa two mmutes The oahbration frequency 
marka which i^ppew on the records were m^e by I 
attaching a contact arm to tho condenser spuidle I 
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of tho high-irequenoy oscillator of the super- 
heterodyne receiver and arrangmg that eaoh tune 
this condenser dial responded to the particular 
fiequencira marked on tho records, tho incoming 
signals were cut off and a local oahbration from a 
2 5kc /sec timo-lieso was switched on. This condenser 
spindle was turned unifonnly so that it is possible 
to interpolate between cal ibration marics on the record 

Records which will show tho importance of this 
typo of observation will bo published amongst the 
reaulta of tho British Polar Year Expedition to 
Tromse One specimen is reproduced hm to illus- 
trate tho importance of (2) above It is a record 
taken at midnight during the period of tho 'midni^t 
sun’ Tho calibration marks on tho loft of the picture 
arc caused by a 2 5 ko /sec oscillator so that the 
distance between two successive marks corresponds 
to 0 4 milliBccunds or on effective height of 60 km 
The picture shows tho ground ray and echoes from 
tho E legion, intermediate region and F regions of 
tho lunosphero There m also a considerable amount 
of scattering visible I’ho frequency range shown is 
only 0 C me /sec , but it will bo seen that tho ooho 
pattern dianges greatly over this comparatively 
small amount At 1 49 me jfux tlie E echo u prom- 
inent with a small amount of rofiootion from the 
mtermodiato region. This latter increases with 
frequency up to 1 93 mo /sec At 1 7 mo. /sec , 
marked reflot tion begins from the F region and oon- 
Imnes to the higheet frequency shown. The picture 
gives some idea of the complexity of the ionosphere 
in the polar regions 

Tins work was oarriod out in May 1933 at Nordlys- 
observatonet, Tromse, as part of the Polar Year 
programme of tho Radio Research Board, and I am 
indebted to Hr, Harang, director of tho Observatory, 
for tile loan of apparatus and for expenmmtal 
fooihtii'S which made these losulta possible. 

R. Naishitu 


National Physical Laboratory 
(Radio Research Station, Slough) 
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Liquids of High Refracuve Index 

In moasuiing the refractive index of precious 
stones, we Imvo sucoocfled m extending the range of 
the total refiectometcr typo of instrument by the 
preparation and use of hipiuls of higher rofraotivity 
than the sulphur in methylene iodide solution 
(»/i< 1 79) which IS usually omployod to make optical 
contact between tho stone and this gloss hemisphere 
of the instrument. Tlio various immorsion media of 
high rofroctivo mdox proposed by Merwin* and 
Wnght* were found to bo unsuitable Of a number of 
compounds prepared the following are worthy of note. 

1. Tetra-iodo-ethylcno, C,I|. This compound dis- 
Bolves readily m methylene iodide (22 per cent at 
16° C.) and with sulphur m tliis liquid forms a stable 
clear solution, no 1 81, well adapted for routine lue 
with the refractometer*. 

2. Phonyldi-iodoarsme, C,H, As. I, Prepared by 
the method of Steinkopf and Smie* it is a clear 
orange hquid, d"" 2 66, with a high refractive index 
and dispersion, os shown by the following mean 
values 

X(A) 6708 6438 6141 5893 6685 5360 6106 
n»" 1 822 1 828 1 836 1 843 1 866 1-865 1-870 
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Phenyldi-iodoanme has a blistering action ^hen in 
contact with the akin, but, handled carefully, provides 
an exoollent liquid for use with the refraotometer, and 
should prove valuable as an immersion moduun 
3. Selenium monobromide, S«|Br|, has a higher 
refractive mdex than that of any pure hquid hitlwrto 
recorded. Prepared by direct combination, the value 
fornu u 1 06:LO 01 rising to 2 02 on exposure to the 
atmosphere, owing to decomposition of the bromide, 
with separation and reabsorption of selemum It la 
opaque, except m thm films, to all but deep red light, 
but wh^ mixed with methylene iodide can be used 
with the refraotometer To obtain a high reading we 
find it convenient to mix the aelemum-saturated 
bromide with the spocial methylene iodide solution 
mentioned above, m small quantities as required 
Such mixtures have nn> 1 00 and thus enable read 
mgs to be made up to the limit imposed by the 
refractive index of the glass hemisphere of the 
instrument (no instrument reading above 1 00) 

To make still higher readings possible wo hope 
that fane quality transparent sino blende (n/j 2 37) 
may be worited and used in place of the gloM, the 
instrument being suitably m^ifled Further work 
on this subject la in progress 

H W Andbrsow 
C J rAYWB. 

Laboratory of the Diamond, Pearl 
and Precious Stone Trade Section of 
the London Chamber of Commerce, 

35 Hatton Carden, 1C (' 1 


■ WrighA Ciniacla PubUisUnn No Its 
* OtmaiAfUt, t, Ml , 1IM3 
< Stdnkopr and Smla, Ber , (• (B), 1401 , 1 


Crystal Structure of 1-3-5 Tnphenylbenaene 

A FAFBB has recently appeared* m which a structure 
M propoeed for 1-3-0 tnphenylbenxeae, based on 
X-ray moasuremonts The unit cell has dimensions 
a<= 11 2, b- 19 8, c»7 6 A , and contains 4 molecules 
No reflootions were observed from planes (hOl) whore 
1 18 odd, and (hicO) where A -t-A is odd On the assump- 
tion that the crystals are orthorhombic bipyramidal, 
this would mean that the space-group is Q^i (Pmcra) 
and that the molecule has a plane of symmetry, The 
authors place this plane of symmetry parcel to 
(010), but it M clear from the ‘absent reflections’ that 
(010) and (001) are both glido-plones of symmetry 
and that the molecular plane of symmetry, if it 
exists, must bo parallel to (100). This result is 
inoompotiblo with the authors’ structure and also, 
as It happens, with the most probable dimensions of 
the mole^e and the actual mtensity data. 

The explanation of this apparent anomaly is that 
the oiystoJ class is not orthorhombic bipyramidal, 
but orthorhombic pyramidal. The crystals show a 
small, but quite deflmte, piexo-eleatno effect, indic- 
ating that the crystallographic ‘a’ axis is, m reality, 
a polar axis. The molMules are osymmstne, thon^ 
pwudo-tnnmal, and the plane of the benz^ nngs 
M not oomoident with the orystdillomphio (001) 
plane, as in the proposed structure, but malra a 
small angle with Uiat plane. A complete account of 
the correct structure, based on accurate X-ray 
intensity measurements, together with optical and 
mastic data, will be publuhod shortly. 

Meanwhile ^ importanoe of making pieso-eleotno 
measunments whenever possible oannot be too 


strongly emphasised, as lack of knowledge may other- 
wise lead not only to the assumption of too much 
raolooular symmetry, but also to a oomplotely 
moorreot structure It is, I think, a fact twt m 
every oaso for which a piano of symmetry in the 
benzene rmg has been reported, the presence of a 
piezo-eleotno effect (not tested for) would eliminate 
that plane 

KathiiKbn Lomsu vlk 
Davy Faraday Roaeoroh Laboratory, 

The Rojral Institution, 

21, Albemarle Street, 

Ixmdon, W.l 

■B flutBlsiHia H ROnicr. Z. iiikM , H, M, , 10Ji 


A New Wound Panute of Pouto Tubers 
In a recent communication, Mr. S F Ashby of 
the Imperial Bureau of Mycology, Kow, informs me 
that ho has not been able to find a record of ^utanum 
vtnde (Lechm ), Wr on potato or of any tests of its 
parasitism on that host Recently Wollenweber* hiu 
renamed it F. solant var tnedtum, Wr., but its 
pathogmioity does not appear to have hom tested 
Sin^o spore cultures of F nruU, kindly identified 
by Dr. Wollenwobor, wore inoculated into potato 
tubers by a slightly modified method of Granger and 
Homo*. After 24 days at room temperature (20“- 
26* C ) all the inoculated potatoes showed a well- 
ailvanood dry rot with a wrmklod sunken patch and 
whitish pustules on the surface near the plug The 
fungus was ro-isolatod in a pure form both from the 
disowed parts os well as from the pustules Its 
saltant was as virulent as tho parent. F momhforme, 
F. camptocenu, F (hvern»ponm, F, mmUectum and 
F, gemticrium var mtyua failed to infoct the tubers 
Tho controls all romuinod healthy 

Anil Mitba. 

Deportment of Botany, 

University of Allahub^ 

Nov. 30 

‘ "Fiusrium Monoinphic”, 1931 
'Am ant, IS. 81i. 19*4 


Scurvy m the lytb and i8th Centimes 
Thrbb is an English sevonteenth century refoienoe 
to the treatment of scurvy, which, perhaps, is not 
so well known os it might bo. John Woodall, author 
of ‘"nie Surgeon’s Mate, or Military and Domostique 
Suigery", 1639, wrote on p 171, “juyco of lemmons 
was over reputed a cold medicine, presoribod nH 
given daily by physicians in burning and pestilential! 
^ers, and that with good reason and goixl succssse 
oven to this day, and yet to that notable and oold 
and terrible disease of the Sourvy, how excalleat 
hath It been approved . " 

In the next century, Capt Cook did not find citrous 
fruits to be of stnki:^ value, for a very good reason 
arising from the nature of his supphes. There is 
appended to his paper in PM. Trans., vol. 66, 1776, 
a letter m sriiioh ho writes : “I have no great opinion 
of them alone”, ‘them’ being oranM and Innons, 
preserved as a ‘rob’ or syrup of boUsd juice 

E. Q T LiDDn.L. 
University Laboratoiy of Physiology, 

Oxford. 

Deo. 21 
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Cfaira and tbc Maya. A oonuniuucation from Dr. 
Kiaug Kang-Hu on the reaemblanoeti betwe^ the 
Maya oiviliaation of Central America and that of the 
Chmese, accompanied by an introductory note, 
dealing broadly with tho question of cultural diffuHion 
ncrou the Pacific, by Dr. W. D Lighthall, haa 
appeared {Traru. Roy. Soc Canada, Bor 3, 27, 
Beotion 2) Dr. Kiang from hia familiarity with the 
cultures of liis own and kindred peoples is ablo to 
bring forward a number of instances, in which he 
sees resemblances between tho two civilisations, for 
the further scrutmy of spociahsts Among these are 
the physical cliaraoters and the mental outlook of 
the two peoples, tho Maya more nearly resembling 
the Chmoao physically than any other of the aboriginal 
tribes of Central and North America He also points 
to similaritioH in language, m tho coinplioatod and 
elaborate ralendrioal system, both peuplos using the 
‘large’ and ‘sraaU’ month count Thoir religion and 
deities, saonfioo and worship ore also alike, especially 
in regard to the use of idols of wood and clay to 
which human blood was applied. China, however, 
does not appear to have practised human sacrifice, 
although there are traditions of it m ancient days 
and remote parts The astronomical and astrological 
systems are strikingly similar ; and the creation 
legends of tho two peoples have many common 
features, os also havo the story of tho deluge and 
of tho creation of the first men out of mud Art, 
dreas and ornament are roviowed with the same 
result Settmg aside tho eleroonta which are common 
to many primitive peoples, many resemblances 
remain which caimot be dismissed lightly If tho 
Mayas were of Chinese ongui, they must havo 
crossed fo America more thiui six thousand yoors 
OM, otherwise thoir culture would lie moro specifically 
Cnmeso Alternatively, tliey may have been derived 
from other adjacent races, different from, but 
culturally related to, tho C'hinose. 

Phylogeny of Hcmiptera-Hetcroptera. In describing 
a new family, Lootichidss {Ann, and Mag Nat Iltal , 
Ber 10, 12), W K Chuia disousses the general 
classification of Hemiptera-Hetcroptora and proposes 
a hypothetical phylogenetic arrangement of the 61 
families at present nx-ognised withm thw suborder 
This arrangement is compared with the latest attempt 
by Pruthi (Trans RtUain Hoc , London, 1026) to 
revise tho family classification solely on the basis 
of the morphology of male genitalia It is stressed 
that there are no grounds for assuming that gemtalia 
are loss affected by cnvironmont and habits than are 
other characters, Indeed, the fact that whole groups 
of species exist which differ only in genital structures 
would seem to indicate that often tliose structures 
are tho first to be affected It is only the general 
plan of genital structures which is of valuo m supply- 
ing important clues to the phylogeny of tho group. 
The two mam types of genitaho, those of the pontatom- 
Old and roduviuid groups of families respectively, 
follow the biological d^eronce m feeding habits, 
members of the first group being mainly phyto- 
phagous, and those of the sooond mainly prodaooous. 
Nevertheless, the primitive Heteroptora were un- 
doubtedly phytophagous, not predaooous, and were 
homopteroid m character. The family Corixids 
oontoins the only aquatw phytophagous Heteroptora, 


e ms 

and it is considered to lepieeent the aquatic form 
derived from those ancestors, whereas the true aquatic 
bugs (os opposed to the littoral and surfaoe forms) 
arose from predaceous terrestrial forms of the littoral 
type, at a much later date A biological sequence 
showing a gradual change from littoral life to a truly 
aquatic existence is traced fVom family to family, 
and a ‘family treo’ moluduig all known famihes 
HorvtM to illustrato the mterestmg discussion. 

South Amencaa TJwfds. A preliminaiy check list of 
the lizards of Soffth Araenoa has beon compiled by 
Charles E and May Danheim Burt (Trans. Aooa. 
Sa. St Loms, 28, Nos 1 and 2 ; 1938). The auttors 
consider that probably, m their catalogue of 86 pages, 
they have list^ too many rather than too few species, 
and that great systematic moilifloations of the 
present groupings must ultimately be made. But the 
list should stimulate field work a^ roeearch on South 
American lizards, the more so since the distribution 
of even common species is not precisely known, and 
Binoe little has bom published oonoeming the habits 
and habitats of any 

Reproductive Apparatus of Thalastsma. P R AwaU 
and D S Doshponde (J Unto. Bombay, 1, Pt, 6, 
1933) describe the reproduotive apparatus of Thai- 
assetna bombayensts The single gotuul is around the 
posterior part of the ventral vessel, and from it fall 
mto the ooslom clusters of cells which in males develop 
into sporm morulai while m females one oell m the 
oontre of each mass enlarges and becomes on ovum 
growing at Uic expense of the sister ova. There are 
usually four pairs, occasionally five pain, of gonoduoto 
in the luitenor region of tho body. E^i organ 
consists of a vesicle mto which opens the oommon 
duct of two spiral ‘flagella’ ; from the veeiole issuea 
a siiurt duct wluch opens to the exterior The 
vesicle IS small in immature examples but in mature 
speoimens is distended with the sexual cells. Each 
'flagellum’ is ciliated along its margins and along its 
length has a ciliated groove. The two ‘flagella’ meet 
and fuse, the two grooves forming a common duct 
which opens mto the vesicle ; near this the short 
duct loads from the vesicle to the exterior. The 
sexual cells are brought from tho ocalom mto the 
vesicle by the ciliated grooves of tlie ‘flagella’, 
accumulate therem and finally pass to the exterior 
by the short efferent duct. The authors regard these 
’segmental organs’ as ccelomoduots 

Fungi of Butter. Many of the tamts and faults of 
butter ore due to tho aotivitios of fungi. This foot 
has led workers m several oountnes to study the 
fungi which occur naturally or appear dunng the 
manufacture of this product. A very complete list 
18 published m vol. 9 of the Canadtan Jownal 
Research (“The Fungi found m Butter”, by Q. B. 
Bisby, M C. Jamieson and M. Timonm, pp. 97-107, 
Aug 1933) Samples of butter from all the oreamenea 
m Manitoba were tested for the preeenoe of fun^. 
One creamery produced butter with no moulds, and 
the product was of excellent flavour. A long 
list u given of all the fongi isolated from other 
samplee, not only by the authors, but also by other 
workers on the swne subject, and should prove 
valuable to dairy workers for reference. 
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McKXOicPMndagpeinf bom South Africa. Inareoent 
publication (Phtl. Trant Boy, 8oc. London, B, 222) 
Dr. Hamshaw Thomaa gives an account of aozne 
remarkable foasil plants from rooks of Tnasaio Age 
in Natal which notably extends our knowledge of 
Ftendomerma aa oonstituenta of post-PoIsKnoio 
floraa. He desoribM an mtereetmg aet of seed-bearmg 
and poUen-beanng fructifications which, by evidence 
of cuticular structure, other morphological considora- 
tions, and close association, he is able to relate to 
one another and to auoh well-known form -genera of 
fhuids as ThxnnfMw, Dxeroxdnun, PoehypUru, etc , 
fronds which have for some time boon suspected, 
without adequate evidence, of being ptendoapermous. 
These he groups mto two families ( 1) the Corysto- 
spermaoee, oharaotonsed by havmg seed-bearing 
branchea with temunal roourved oupulea each of 
whioli bears a seed with a curved bifid mioropyle. 
The pollen-beanng branches bear their nuorosporangia 
m groups on small lamiiUB, and the imorosporea, 
which have also boon fotmd adhering to the nucellus 
m the seeds, have two lateral, symmetrical wings 
and closely resemble those of AnAohthua in t^ 
Caytomoles The foliage probably was of the types 
known 08 i>icnndtwm and /’ocAypteTM. (2) The Pelta- 
spermaoex). a closely allied family, have seed-bearmg 
branches with the seeds attached to small peltate 
terminal expansions of the axis The foliage was of 
the Loptdopiena type but the pollen-beanng structures 
have not as yet been identified These discovones 
have an important bearing on the question of the 
possible origm of the Angiosperms from a Ptendo- 
sperm stock and on the morphological nature of 
8^-bearing stnictures in general 

Artificial Vibnmciu of the Ground. Some mteresting 
experiments on this subject, made by S K. Banerji 
and M. D Manohar, are recounted m the Indian 
Journal of Phyaxea, 8, 9S, Sept. 1933 An iron boll 
of about 28 lb weight was dropped on to the ground 
from a height of about one ya^, and the resulting 
ground vibrations were measured by two honxontal 
component (north-south and cost-west) Mihte-Shaw 
type seismographs (period 12 sec , damping ratio 
20-1) and a vertical component seismograph (period 
3 sec.). Records were taken when the pomt of impact 
was m diflerent directions from the small seismograph 
house, and at numerous distances up to about 50 
yards. The records show a sudden impulse followed 
by oscillations compoimded of foro^ vibrations 
of the ground (penod 0-06 sec ) and the free period 
of the seismograph house (0 016 sec ). Using a theory 
given by L^b, the ground vibrations, and their 
law of variation of amphtude with distance (pro- 
portional to \|^/A^B,tetDloo) can be reasonably well 
accounted for The free period for the building also 
agrees with a theoretical estimate. 

Landing of Aircnft by Radio. The October BuUotxn 
of (As Bunau Standards contains a description of 
the complete form of the equipment for enabling 
aircraft to land in fog or other conditions of low 
visibility. The methods have been developed smoe 
1928, and have now been moorporated mto a practical 
form and tested bv repeated use m actual fog and m 
un aeroiriane with hooded pilot's oockpit. The course 
of the aircraft is directed to the airport by a beacon 
-station using a 2(X>-400 ko. frequency and a v»ual 
indicator on Uie machine. The mtensity of tiie 
lieooon signals provides an ^ipioxunate indication of 
the distance from the aupc^ on a imlliammeter 


graduated in miles When several miles from the 
airport, the machme picks up a landing beam from 
a special short-wave transmitter ( 10,000 ko. frequency) 
which IS arranged so that a surface of oonstuit sigt^ 
mtensity is a sloping path down which the aeroplane 
may glide The signal mtensity meter on the aero- 
plane 18 corabmed with the beacon mdioator, so that 
the pilot needs only to keep the two pomtora inter- 
secting over the centre of the dial by movements 
which easily become mtmtive. As the machine 
approaches the airport it picks up a marker signal 
bem modulated with a distmctive tone and directed 
vertically at a position a few thousand feet from the 
landing field At the edge of the field itself a second 
distmctive marker tone is heard The aeroplane is 
then only a few feet from the ground and a landing 
may be ofteeted without difficulty (see also Natuu, 
132, 926. Dec. 16, 1933) 

Helium m Beryl. Lord Rayleigh {Proc Roy Soe., 
Nov ) has made determmations of the helium content 
of a number of specimens of beryl of varying geo- 
logieal age. The beryls were finely powdered and 
decompowd with molten caustie potash at about 
300“ ; the gas was punfied and measured over mercury 
m a McLeod gauge Tlie beryls obtainable were 
predomuiantly from Aroheean formations, but a 
number of spooimenH were classified as Paheozoic, 
Mesoxoic or Tertiary Within each group the helium 
content was very variable, but the helium content 
showed a definite tendency to increase m going from 
younger to older specimens The largest helium 
contents wore limited to spccunons of great geological 
age The conclusion appears to be that the helium 
hM accumulated m beryl during geological time, 
and that it was not trapped wlien the mmeral was 
formed or produced by the dismtcgration of short- 
lived radio elements during the early life of the 
beryl 

HoUcy-Mott ConUDuous Counter-Current Wsshcry and 
Petroleum Products, In a paper read on November 14 
before the Institution of Petroleum Technologists, 
Mr. E Thornton mamtamed that sponsoia of the 
Holloy-Mott continuous counter-current washery for 
the treatment of cracked spirit were justi^bly 
proud of the good results achieved with this plant, 
the usefulness of which is determuied solely by the 
application of generally accepted prmciples m the 
most straightforward manner All go^ treatmg 
plants must bo so designed os to be capable of mixmg 
reagent and treated matenal m suitable proportions, 
mamtainmg the admixture for a given length of tune 
and separating reagent and treated matenal at the 
expiration of ^t tune. Intimacy of contact between 
reagMit and treated matenal is achieved m the 
HoUcy-Mott process by means of a vessel containii^ 
a suspended stirrer revolvmg at a moderate speed 
and with no footstep beatings. Not only is this 
method of mixing simple and efficient, but it is also 
definitely economical The time of contact between 
reagent and treated matenal is controlled by the siae 
of the vessel m relation to throughput, os is the case 
with most continuous plants. Smoe the degree of 
mixing IS kept definitely under control, the probleni 
of separation is not formidable and is solved simifiy 
and cheaply by means of gravity-settlmg m reason* 
*ably-siaed vessels. In addition to frilflllJng tiie above 
mam requirements, the HoUey-Mott plant satiafles 
a number of other conditions essential to the eOeotivs' 
treatment of spirit. 
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Annual Meeting of the Science Masters’ Association 


T hu thirty-fourth annual mooting of the Soumoe 
Maatore’ Association was held at the Imperial 
College of Soienoe, London, on January 2-6. More 
than 600 mombors attended 
This year's president, Mr H T Tuard, Rector of 
the Imperial College, inaugurated the proceedings, 
after the annual dinner, with an address on “Science 
and the Industrial Depression’’ Ho roferrod to the 
gloomy picture of the immediate future envisaged by 
Dr Norwood in his presidential address two years 
ago, and how it had been justihod by succoring 
events There was a widespread belief that seieiice 
contributed to industrial depression in creating unem- 
ployment by substituting the machuio for tlie man. 
in discouraging skill by roplocmg skilled work by 
unskilled work, and in promoting discord by incrras- 
ing the powers for evil. The l^t, however, was a 
moral quratiun, the <lecisi<m to use tlm powers of 
science for good or evil being depondlmt u[M>n 
education 

Mr TuanI ilenied that it was true that the progroHS 
of sCK'nce tended to discournge skill , what it hod 
really done was to replace one skill by others In 
the matter of incntase of unemployment, flgunsi were 
given for both Kngland and tho United dtatee to 
allow that mechanisation actually mcreased tho 
numbi^r of wage eamcTS Ix'twcen 1914 and 1927 Tho 
rosponsibilitv for mdustrial depression lay with tlie 
economist and politician lather than with scientific 
workers 

It was possible, howovor, that because of the 
inertia of industry in times of prosperity, oontmuous 
advantage was not taken of new inventions and dis- 
coveries of science (’onse<iuetitly, a set-liack, duo to 
whatever slight cause, would put mto operation 
wideeprood economi<<s, and sudden application of 
Bciontifie labour saving devicoe that would give rise 
to tho unemployment of many workers who, however, 
were nsilly superfluous to industry, even in tunes of 
prosperity The coal mdustty was given as on 
example 

To overcome this industnal apotliy towards the 
application of seienee, it was necessary tor science to 
be added to the mental equipment of administrators, 
possibly by a eombuiation of science and wonomios 
at the universities Moreover, it was the duty of all 
science masteis not only to imbue the gifted few of 
tlieir pupils with the spirit of intellectual adventure, 
but also to im})art to many the power of observation 
and the skill of hand that bring interest and happiness 
to life, and to send all out mto the world with a sense 
of fact and a sense of law 
Prof K N da (’ Andrade in his loeturo on new 
experimental work in sound, dealt with tho phen- 
omena associated with Chlodni’s plate, Kuiidt’s tube 
anti tho sonsitiv’e flame, and sliowed by ingeniously 
simple experunenta new facts that could only bo 
expioined by new theories. In particular, the vortex 
theory, which explamod the phenomena of Kundt’s 
tube, made possible very accurate raeasureinont of the 
.olocity of sound. It was found that tho velocity of 
sound did in some measure depend upon the frequency 
and that previously noticod but ignored irregularities 
m tho velocity of sound m the work of other investi- 
gators wore of significance 

The nature of heavT hydrogen and heavy wat^ 
was tho mom feature of interest m Prof H V. A 


Briscoe's lecture on recent advances in chemuitry. 
Tho nomenclature of tho new hydrogen, and its 
isolation by electrolysis, fractional distillation, or 
fractional diflusion through palladium wore described. 
TIio properties of heavy water, f p 3 8° C , b p 
101 4 ° C , density 1 1066, temperature of maximum 
density 1 1 6”, its 60 per cent greater viscosity and 
Its biological ofleots excited great mterost, as did 
tho discussion of the theoretical implications m the 
matter of atomic structure 

Dr Allan Fsiguaon provided a most mteresting 
leoture on London’s contributions to science, ranging 
backwards from Lord Rayleigh, Clerk Maxwell, 
Faraday, Wollaston, Young, Cavendish and Halley, 
to Wren and even Chaucer Tho biographical details 
of these celebrities were supplements by interesting 
historical exhibits 

The evening looturo on January 3 was devoted to 
fungi, by Mr .1 Ramsbottom, who, starting from 
yeast and its influence on life’s necessities, beer, 
bread and oheesi-, proceeded, with the aid of beauti- 
fully coloured slides, to ilnmunstrotu the differonoe 
between edible and poisonous fungi 

Very interesting experiments capable of school 
demonstration, and therefore doubly valuable to the 
science masters, were shown on January 4 by Mr, H. 
Haile, in his loeturo on tho polarisation of light and 
its application to applied science This was followed 
by a lecture by Prof A Brammall on geochemistry 
applied to tho genetic study of ‘hybrid’ rook types — 
a compact summary of useful information In the 
evening, the Astronomer Royal, Dr H Sponcor 
Jom«, summarised tho modem views on the stmeture 
of the universe, illustrating his discourse by striking 
astronuinHuil photographs, particularly of the Milky 
Way Then' was a further lecture on January 6 by 
Prof R A Fmlicr on adaptation and mutations 

It has always been a feature of tho annual meeting 
of the Science Masters’ AsHociatinn for members to 
exhibit and demonstrate with home-made apparatus 
now technique, methods and notions developed in 
tile school laboratories Many of these ore now found 
in tho "Scionoe Masters’ Iksik’’, published by the 
Association This year, tho members’ exhibition was 
larger than ever, and full of stimulating ideas A 
gramophone record used to reflect light, giving nse 
to interference fringes, ’Cellophane’ os a semi-por- 
meablo membrane, milk bottles as gas jars, soap 
bubbles blown m an enclosed space so that they 
may dram undisturbed in order to demonstrate 
colours of thm fllms, were among the striking 
features 

There was a much appreciated innovation this year 
m that Mr F A Meier was mvited to give a leoture 
demonstration on some of his mgeniously simple 
cxporimonts, which obviously delighted the lecturer 
OB well ua tho audsmeo With tho aid of toy trucks, 
thermos flasks, home-made springs, football bladders, 
balloons, bicycle wheels, pickaxes, flour bins, he 
demonstrated prmciples of mechanics, hydrostatics, 
properties of matter, light, heat, oleotnoity and 
magnetism Moreover, these exporunents were 
quantitative, and Mr. Moier was able to show that 
It was usually possible to obtain at least a one per 
cent accuracy 

In addition to these lectures, there were two 
important disoussions, one on tho School Certificate 
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biology « 3 rllabiu, and the other on the elementary 
soienoe miggoated by the School Certificate Inveati- 
gatora’ Report ae a compulsory subject at the School 
Certificate stajge. This latter diacussion will form the 
subject of a mrtber report 
Vmte were paid by various members to seventeen 
factories and Government soientiflo institutions in 
and around London These mcluded, among others, 
the Courtauld Institute of Biochemistry, the Paint 


Research Station, Government Laboratories, the 
Royal Observatory, the Royal Aiiorafb Establish* 
ment, and the Ro^ Collogo of Surgeons These, 
together with the exhibition of scientific textbooks 
and apparatus, made a very full programme Twenty* 
three publishers and thirty-nine manufacturers and 
thirty-five members exhibited 

This next annual meeting will be at Oxford under 
the presidency of Dr N V Sidgwick F W. T. 


Annual Meeting of the 

T he annual meeting of the Mathematical Asso- 
ciation was held at the Institute of Education, 
Ixindon, W C 1, on January 4-6, imder the presidency 
of Prof O N Watson Discussions on the place of 
mathematics m the new central scliools, on the 
interesting and novel suggestion that in the teaching 
of elementary geometry, solid geometry should 
precede plane geometry, and on the place of dif- 
ferentials m the teaching of the calculus, showed that 
the Association has not forgotten its primary purpose, 
the improvement — if necessary, the reform —of the 
teaching of elementary mathematics 
Under the title “Heraps from some Mathematical 
Note Books”, Prof Watson delivered a lucid and 
stimulating pn'sulentiol address It was baaed on the 
diary in which C F Gauss (1777-1866), one of the 
greatest mathematicicuis of all time, reoonlod many 
of his discoveries ; Gauss started keeping this diary 
at the age of nineteen, and it is remaikablo that the 
majority of the hiuidiwl and fifty entries were mode 
liefore 1801 

The first entry is the discovery of the possibility 
of a rulor and compass construction of the regular 
polygon of seventeen sides, a particular cose of a 
more general problem to which Gauss himself gave a 
complete answer at a slightly later date Them are 
several ontnes referring to the quadratic reciprocity 
fheorem , another, prefaced by a triumphant 
"Eureka”, is equivalent to tho result that every 


Mathematical Association 

integer of tho form 8m -f 3 is expressible as tho sura 
of three odd squares Other entries mentioned by 
Prof Watson deal with oontmued fractions, the 
coroH of a Bessel function, and a function which 
18 connected with tlie famous seta function of 
Riemann In connexion with this last entry. 
Prof Watson pointed out that in a copy of Schulze’s 
logarithm tables inscribed “Gauss, 1701”, Gauss 
has made a note which can readily bo interpreted 
as a statemont that the number of primes loos 
than a large number r is approximat«‘ly equal to 
r/logtX , this IS the “prime number theorem”, of 
which the first proofs were given bj Hadamard 
and de la Vall6e Pouasm m 1896 

In addition to describing these striking results. 
Prof. Watson gave a brief account of the devolop- 
monts to which theee results have led, oonrludmg 
with a description of some remarkable niimonoal 
work oonnecteil with tho prime number theorem 
which was carried out m 1933 His general aim was 
not only to honour Gauss but also to stress the 
importance to mntliematicians of the dictum of 
N H Abel (1802-29) who, when asked how ho had 
been able to accomplish so much in so short a 
time, replied . “By studying tho masters, not the 
pupils” 

Prof. £ H Novillo, jirofessor of mathematics in 
tho University of Reading, lias been elected president 
of the Association fur the forthcoming year 


Research at the Cawthron Institute 


T he Cawthron Institute at Nelson, New Zealand, 
was founded and endowed through the munifi- 
conoe of Mr Thomas Cawthron, who was bom m 
1833, and after his death his trustoos decided that 
a roeoaroh institute for the investigation of agri- 
cultural problems should be established as tho l^t 
means of carrying out his expressed desire. The 
Cawthron oontonary lecture, “The Achievements of 
tho Cawthron Institute”, delivered on October 0 by 
Prof T H. Eastorfleld on his retirement from the 
directorship of the Institute, formed a fitting epilogue 
to the first Cawthron lecture, “Tho Aims Mid Ideals 
of the Cawthron Institute”, given by him m 1917. 

Bogitining with the early work of the Institute, 
Prof Easterfleld said that one of the first problems 
to be attacked was the improvement of the fruit 
industry A soil aurvey of the Nelson province was 
initiated, and the distribution and special oharocter- 
istics of the soils studied with particular reference 
to frait growing The information thus gained led 
to rooonunendations with regard to soil treatment 
and cover cropping without which many orohardiata 
would have been obliged to abandon their crops. 
Biological problems such as bitter-pit, black spot. 


woolly aphis and oodbn moth were mvestigated 
oonourrently. An insect, Aphelmua mah, was 
imported in 1920 for the control of woolly aphis 
and induced to breed in New Zealand Its remarkable 
success IB evidenced by the fact that it is no longer 
nooossary to spray treos which formerly had siifEered 
heavily Such parasitic control is being extended 
with promising results to other insect and plant 
pests moluding the blowfly, which attacks lambs, 
and the pin-piri, a burr-prodiioing plant which 
seriously reduces the oonimeroial value of wool 
flecoo Much uwful work has been done in controlling 
fungus diseases of fruit and flowers In the work 
on black spot, the mam fungal disease of pip fruit, 
it has been found that infection can be controlled 
by spraying at a period, varying anth the season, 
when osoospores are just about to be ejected by 
the fallen leavee of the previous year 
Prof Easterfleld gave further instanoes of researches 
which have resulted m outstanding increases in the 
4 Hoduotion of fhut and other important mops, 
notably the control of brown rot m peaches, the 
improved fertibsing of raspberries, the ssleotioa of 
soils for tobacco and hioeme, the steam sterilisation 
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of tomato Boila, and the oultivation treatment of 
barley Disouasing the extaieive work on the mmeriJ 
content of paaturee, he said that the data oo far 
recorded promise to have a very marked effect on 
the agnooltural practice of the future, and emphaauad 
the importance of aupplementary foddor production 
for stock Studies of stock ailments such as bush- 
Bioknees and xanthm (urinary) calculi of sheep have 
also yielded conclusive evidence mdioatmg the moans 
of controlling them The first, due to nutritional 
deficiency of iron, has been shown to be due to lack 
of soluble forms of iron m the soil rather than in 
the pasture , stock appear to derive much of the 
iron they need by ingestion of the soil itself It 


has also been shown that zanthln calculi can be 
avoided by the encouragement of English graasas 
and olovars, by suitable top-dressing, and the 
supply of supplementary feeds. 

Among othOT examplM of the practical value of 
the work of the Institute, Prof. Easterfleld referred 
to the economic importance of the mvestigations 
earned out on the leolamation of the extesisive 
pakihi lands oooumng chiefly m the more populated 
mming districts Field plot studiea have shown that 
it is possible to brmg the land, supportmg only 
fern and rush m its natural state, mto a condition 
suitable for dairy farming at a cost as low as £S 
per aero 


The Japanese Seismic Sea-waves of March 3 , 1933 


T hough we may have to wait some time for the 
complete roports on the groat Japanese earth- 
quake of March S, 10S3, some valnable papers have 
recently been published*, of which an abstract is hero 
given The earthquake occurred at about 2 32 a m , 
Jap Stand Time, on March 3 (0 32 p m on March 2. 
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Ishimoto finds the epieentro to be m lat 38 2° N , 
long 144 0° E. , while the observations at Tokyo, 
according to Prof. Imamura, place it m lat 38 0° N., 
long. 143 3“ E The latter pomt is represented by 
the more southerly of the two orossee in the accom- 
panying map (Fig 1), the other being the epicentre of 
the great earthquake of June IS. 1806. The dotted 
Imee on the map aro isobaths m thousands of metres, 
and the two pomts, which are about fifty mile# 
apart, both ho near the isobath of 4000 metres or 
about 2^ miles, on tlie northern slope of tho Tus- 
oaroora Deep, tho depth of which exceeds five miles 

The pomt given above is that below which the 
movement of the crust block began It differs slightly, 
however, from the origm of the groat sea-waves. 
Assuming the velocity of the waves to be ^/(gh) 
ft per see,, where h is the depth in foot, Mr, B 
Takahasi has detorrained the position of the wave- 
centre from the tunes of arrival of the sea-waves 
at Miyako, Tydsi and Tukihama, namely, lat. 
38 3° N , long 148 6' R 

Both pomts, however, bemg about a hundred 
miles from the coast, the shook, though widely felt 
on land, caused only slight damage along and near 
the coast After an interval, ranging from 26 to 40 
mmutee, tho groat soa-wavos swept over the shoiea 
shaded on the map, and drowned 3,022 persons, 
washed away 6,880 housea, besides deetroymg more 
than 8,000 boats and other vessels In 18M, ^le 
earthquake was loss severe than in 1933, but the 
waves woro m most parts higher, and the destniotion 
was far greater, 27,122 lives being lost and 10,617 
houses washed away. In Hokkaido, the greatest 
height of the waves as shown by marks left on 
trees, posts, slopes, etc . was 16 ft. Lti the Main 
Island, it was 15 ft at Kamaisi, the place that , 
suffered most m 1896, but somewhat fartmr to the 
south. It roeo to 62 ft along the coast at RyAn 
fiirahama (and 03 ft inland) and 76 ft. at Hiiota 
Atiunan. The waves swept m with such velocity 
that a motor-boat from Kamsisi, with a speed of 
12 nuloe an hour, could make no headway against 
them. Across the Pacific, they were recorded by 
mareogr^ihs at Honolulu, San Francisco and Santa 
Monica. 

Mr. K. Musya has made an exhaustive study of 
the lummous phenomena seen as the waves oune in. 
Among them is reported a strong flash of light that 
seemed to be emitted from the surface of the asa 
near the mouUi of Kamaisi Bay. Prof. Terada abows 
that the most probable ezplaoatioii of the flash is 
that tha turbulenoe of the water m front of the 
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advaiKung wave ozoited annultaneous luminoeity in 
a Bwami of, aajr, tioetUuoa mMaru. 

TIm ooaaU of Sannku oontain many V-shuwd 
indentatiODB faomg the Tuaoaroora Deep, and they 
have Buffered so often from the aea-wavee from 
the northern slope of the Deep, eepeoially m 860, 
1611 and 1896, that the Imperial Earthquake 
Investigation Council has issued a volume of notes 
on ^ prevention of damage from fufiomt. The mam 
auggeation is the removal of coast villages to elevated 
ground, but, if this should be impossible, the oon- 
struotion of defence works, such as sea-walls and 
breakwaters, or groves of trees, and the provision 
of avenues of escape and tunami warnings. C D. 


University and Educational Intelligence 

London. — ^A special committee has been appointed 
to report fully as a matter of University pohoy on 
the amount and nature of technological study at 
present carried on m the University, and as to the 
ilesirabihty of instituting a now Faculty of Applied 
Science or Technology^ 

It is announced that Miss Kthol ,Strudwiok has 
been appointed a trustee of the London Museum 
Miss Strudwick is lugh mistress of 8t Paul's Qirte* 
School, and her appomtment in intmdnd to associate 
schools with the museum. 

A ootnux of nine loctunw on cathode ray oaoillo- 
graphs will be given at East Ixindon College, Mile 
End Road, London, E 1, on Mondays at 6 30, com- 
mencing on January 22 The hrst lecture, entitled 
"Cathode Bays and their Use in Eleotncal Engmoor- 
ing”, will bo delivered by Prof J. T MacGregor- 
Moms ; lectures 2-6, entitled “Low Voltage Oscillo- 
graphs’’, by Mr. L. H. Bedford ; and lectures 6-9, 
entitled "High Voltage Oscillographs’’, by Prof. O I 
Finch. Admission will bo free, without tickot 

On the place of biology m education lianga the 
officionoy of efforts to popularise appreciation of the 
laws of health In this belief, the British Social 
Hygiene Council organised a year ago a oonforonce 
on the subject, and sot up m March last, as an out- 
come of the conference, an Educational Advisory 
Board In a leaflet recently issued, the objects of 
the Board, its composition and oommittoes and tho 
services it offers are set forth m detail It aims at 
promoting the teaching of biological sciences m all 
kmds of educational institutions, at securing adequate 
reoogmtion for biology as a general and as a specialist 
subject by examming bodies, and at giving guidance 
in the production of textbooks and teaching matenal 
Its chairman is Dr. W. W. Vaughan, formerly 
headmaster of Rugby, and among its members are 
represmtatives of the Board of ^uoatioa and the 
Srettish Education Department, of most of the 
universities of Great Bntam, of several exammation 
boards, of many associations of members of the 
teaching profession and of local education authorities. 
One of tto standing committees concerns itself with 
tlie teaching of biology m outlying parts of the 
British Empire, especially colonies and protectorates 
andmandat^temtorieaunderBritishrule. TheBoard 
offers a variety of services including recommendation 
of books, advice regarding syllabuses and information 
about ounent resemb in methods of teaching. 


Science News a Century Ago 

Dssth of M. Hachetu 

On January 16, 1834, the emment Frenoh mathe- 
matician and engineer, Jeon-Nicolas-Pierre Hoohette, 
died m Pans at the age of sixty-four years. Bom in 
Mdzikres on May 6, 1769, he was the son of a book- 
seller and was educated at Chorleville and Bheims 
At the age of nineteen he booame a draughtsman in 
the military engineering school at M4u6ree, and four 
yean later was made a professor of hydrography at 
CoUioure. His mathematical wntmgs Itaving brought 
him to the notice of Monge, who then hold the post 
of Minister of Marine m tho Revolutionary Govern- 
ment, Haohette m 1793 was made a deputy-profeasor 
at M^eitoos, and the following year at the battle of 
Fleurus on June 26, 1794, ho assisted Guyton de 
Morveau m the experiment of using a balloon for 
military observations A few months later, after the 
fall of Robespierre, he assisted Monge and Guyton 
do Morveau m founding the Eoolo des Travaux 
Fubliquee, renamed in 1795 the Ecole Polytechnique, 
and was given the chair of descriptive geometry. In 
1798 with Berthollet, Monge, Fourier, Jomsrd and 
other savants he accompanied Napoleon to Egypt. 
Once ag^ m France, he reeumed his lectures at the 
I^le Polyteohnuiue, having among his students 
Aiagu, Poisson and Fresnel At tho restoration m 
1816, hke Monge he was deprived of his chair and 
twice the Government refus^ to allow his election 
to the Academy of Sciences, which he did not enter 
imtil the Revolution of 1830 Hi« wntmgs comprise 
an admirable sonoe of works on dosonptive geo- 
metry, many reports on mathematical and physical 
subjects and memoirs on machines Though his 
name is connected with no great discovery, his 
servioos were of great importance to constructors of 
machmery, and as a man he was respected for his 
amiability and uprightness. 

Sir John Henchel at the Cape 

After hiB father’s death m 1822, Sir John Hersohel 
lived at Slough with his mother, oontmumg the 
survey of the northern heavens with the 20 ft. 
telescope he hod mado under his father’s directions. 
His ‘sweeps’ resulted m a catalogue of 2,307 nebuhs 
of which 626 were new disoovenos, presented to the 
Royal Society m 1833. “Strongly mvited,’’ as he 
himself said, “by the peculiar interest of the subject, 
and the wonderful nature of the objects which 
presented themselves,’’ he resolved to attempt the 
oompletion of the survey of the southern hemisphere, 
and on November 13, 1833, embarked with his wife 
and family in the Mount Stewart Elplurwtone, and 
after a prosperous voyage landed at the Ga^ on 
January 16, 1834, about ten days after Maoloor, the 
successor of Henderson as H.M. Astronomer 
“Choosing as the scene of hia observations a rural 
spot imder the shelter of Table Mountom, he began 
regular ‘sweeping’ on the 6th of Marah The site of 
his great reflector is new marked by an obelisk, and 
the name of Feltlhausen has beoomo memorable in the 
history of science ; for the four years’ work done 
there may truly be said to open the obapten 
of our knowled^ as regards the southern skies’’ 
>(Clwke). 

Hers^l’s work at the Cm led to an eKtraordinary 
hoax which had a remarkable sequel. On the staff 
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of the newly -founded New York Sun waa the reporter 
Richard Adams Locke Locke contributed to the 
Atn a senes of ortioies stated to bo baaed on Heraohel’a 
diaoovenos with a giant telescope which enabled him 
“to study even the entymology of the moon in case 
she contained insects upon lier autface”. The fedee, 
of course, was later on exposed, but was regarded 
with amusement. It had help^ to establish the 
Sun, which achieved the largest circulation of any 
doily in the world, 19,360 copies as against tho 17,000 
of tho Ixindon Txmet, and led to the birth of cheap 
newspapers “We are mdebted,” said Edgar Allen 
Poo, “to the genius of Mr Locke for one of the 
moat important steps ever taken in the pathway of 
human iirogress" (see British Weekly, Jon 10, 1918) 

Exaaunatioa of Mummies 

A mummy was o^iened at the College of ijutgeons 
on January 16 by T J Pettigrew, F R S , in the 
theatre of the College, before a very crowded 
audience, consistmg not only of members of tho 
College, but also scientific men generally who had 
been invited by odvertwoments It waa stated that 
the mummy was the property of tho College, and 
had been m its museum since 1820, brought from 
Thebes by Henderson Mr Pettigrew said that a 
mummy ojienod at tho Leeds Pliiloaophiral Society 
waa ouvercil on inch thick with an aromatio powder 
In concluding his discourse, Mr Pettigrew expressed 
his pleasure that this antiquity had proved to bo 
a male subjoet, os he had pr^ictod, and did nut 
thereforo bring into question his loading of the 
inscriptions 

Quantity of Elcctnaty to Decompose a Gram of Water 

Faraday’s experiments on the decomposition of 
oompoimd bodies by electrolysis, desenbed in the 
Seventh Scries of the “Experimental Researches in 
Electricity’’, led him to speculate os to the “quantity 
of olei'trioity assoeiatod with tho particles or atoms 
of matter”, and his wonder waa exoiterl by tho 
“enormous electnc power of each particle or atom” 
which his measurements showed “what on enormous 
quantity of electricity therefore”, he says, “is required 
for tho decomposition of a single gram of water" 
He compares tho quantity of “voltaic” electricity 
required for tho purpose, measured electro chemically, 
with that of “common” electricity from tlie frictional 
machine, and finds that “tho proportion is so high 
that I am almost afraid to mention it” This experi- 
ment was recorded on January 17, 1834, m the Diary 
(“Faraday’s Diaiy” Vol 2, p 214) Ihe “battery” 
was a little voltaic arrangement of zinc and platinum 
wires dipping mto sulphunc acid . 

“Now in this form of battery 1 gr of water require 
solution of 3 6 grams of zino — and as 9 8 gr dissolved 
in 7 days, 3 6 would require 3 7 ds3m ; but if a wire 
S mchos long required 3-7 days to loose 3 6 gra , one 
only I of on inch m length but of the some diameter 
would recjuiro 29 0 days for solutiqn of same weight, 
if constant action could be sustamed Now the 
compantive battery required 0 0633 of a mmute to 
equid one charge of L^den battery, but 20 6 days 
divided by 0 0633 of a mmute gives very nearly 
800,000. ^ that from this calculation tho electricity 
required to decompose a smgle gram of water is 
abmt equal to that of 800,000 charges of the 
Leyden Imtteiy, any one of which would kill a cat 
or dog.” 


Societies and Academies 

LoimoM 

Phyncal Society, Deo. 16 Q. I Finor and A O. 
Quarrou, ! C^tal-structure and orientation in 
zinc oxide films. A now type of electron-diffraction 
camera is desenbed mooiporatmg moans for greatly 
inoreasmg the acouraoy hitherto obtamable m 
electron -djjfraotion analysis Partially and oom- 
pletely oxidised zino films have been exammed by 
transmission. The normal type of zmo oxide » 
formed by the oxidation of zinc via a zinc oxide 
which IS basally psoudomorphio with the zinc. The 
corroaion-roaisting properties of zinc appear to be 
due, m the mam, to a protiMitivo ooatuig of such 
psoudomorphio zmo oxide A. O Rankinr . Note 
on the behaviour of tho EdtvCs gravity balance in 
fluctuating gravitational fields Attention is direotod 
to the aemi-diumal variation of gravity at a pomt on 
the earth’s surface, duo to lunar attraction and 
recently measured by Loomis. This temporal varia- 
tion of g IS mucli larger than the spatial differences 
measured by tho Rfitvos gravity balance, but it 
produces no effect on the balance. This oonstitutes 
an experimental proof of the power of tho E6tv6a instru- 
ment to discnmmato between space and time changes 
of terrestrial grav itation At.ua.n Frugitsom and J. T, 
MiLuca Thu temperature variation of the orthobanc 
density of unassociated liquids. A formula connecting 
the oithobano density of a liquid and its temperature 
a developed m the form p =» 2pe[A (1— m)**-f(l — Jw)], 
where m is reduced temperature and A is a constant 
which vanes slightly from liquid to liquid, and may 
bo taken to hove a mean value 0 911 The formula is 
a long-range ono, and has been tested for thirty pure 
orgimio substances It has been applied to the 
evaluation of expansion coefflcienta and to show tho 
manner m which free and total molecular surface 
energy vary with temperature L C Martin i The 
theory of the microscope (2) A discussion of tho 
effects m dark-ground illumination when the image 
of tho source of light is projected mto the object 
plane by an illiimmator of tho symmetncol type 
The tn^tment is two-dimonsional. The conditions 
necessary for the formation of genuine and spurious 
images are mvestigsted, and it is shown that tho 
Abbe principle is theuretioally valid m the oases 
oonsiilered A short practical mvostigation with 
Grayson’s rulings supports the tlieorotioal con- 
clusions, but indioatos the deeuabiUty of closer 
examination of the causes of misleading interference 
phenomena U Urtmb Measurement of impact 
stresses m toiioreto A quartz piozo -electric gauge, 
usmg a oathodo-ray oscillograph for recording, bia 
been develojieU to measure impact strossoa m con- 
oroto It IS bemg employed to study the stresses 
HI driven reiiiforc^-ooncrote piles. 

Paris 

Academy of Sciences, November 27 (OJl., 197, 1267- 
1368) Emils Borbl : Studies on the probabihty 
of senes of rainy days or of fine weather. The analysis 
of 60 years’ data, taken at Pans between Ootobw 1 
and Jeinuary 31, shows that given a run of either 
fine or wet days, there is a tondenoy towards persist - 
ence of the run (see also Natcbx 182, 864, 
Dec 2, 1933 ) Oeorgbs CulXIDb ; New progren 
m lighting by lummescenoe. The li£^t emitted by 
neon-mercury lamps h known to be deficient m the 
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bhie regum. The use of a coating of sine sulphide 
has bem ouggosted and the present oommunioation 
deeonbes a practical method for forming and fixing 
this ooating Increased efficiency results, the tubes 
thus treatefl reqiunng 0 3 watts per candle instead 
of 0 4 in the usual type Fbbd. Swarts : The 
catalytic hydrogenation of tnfluoracetio anhydride : 
triAuoraloohol Tnfluoraootio anhydride is reduoed 
by hydrogen under pressure (4O-S0 atmospheres) 
in the presonoo of platmum black, the reaction 
products being tnfluorethyl tnfluoraootate, tnfluor- 
cthyl alcohol, tnfluoraootio acid and trifluorethone. 
The methods of separation of these substances, 
together with their physical and chomical properties, 
arc desenbed M Giqnuux, L Morrt and D 
Mchnesoans . The geological stnicture of the gap 
nf L’ArgentiAre to the south of Brianfon (Hautoe- 
Alpos) Maubick FbAchet The coefficient known 
as the correlation coefficient I PAtrowsky The 
topology of real and algebraic plane curves Gabtok 
VERONtexs The unioity of the minimiun distance 
from a point to an ensemble Okorors Bouuoand 
C M parallelism and parallelism in the classical 
sense IhcBTRAMn Gambieb . Lmes of connexion of 
surfaces . geodesic lines, umbilical lines, lines of 
curvatuie Groroes Kurepa General separable 
spac es Rosenblatt ■ The application of Picard's 
method of appniximations to the study of certain 
partial differential equations with real and multipio 
characteristics N Adakoit Some properties of 
the mtegrals of an eijuation of the second order with 
periodio coefficients. Paul Klamant Convcigence 
and comfiacity m classes of (D) quasi -analj^ical 
functions M Mursi Tho values of the modulus 
of e (t) at mfinity Auex VAronnft The complete 
evolution of a hotorogeneoiis mass in rotation Tho 
impossibility of a division into two The figure of a 
heterogeneous moss m rotation, although not 
rigorously ollipsoidal, is nearly ellipeoidal Owmg 
to tho (lerfect continuity of the fibres of equilibnum. 
it 18 impossible to explam the formation of double 
stars Jaoqurs van Mibobrii Dirac’s system of 
equations and tho eijuation of Jacobi Albert 
Totissaint • The corrections to be applied to the 
aerodynamical characteristics of a supporting wing, 
under experiment in a wind tunnel with rectangular 
air stream semi-guidod by lateral walls, parallel to 
tho spread of tho wing Ch Saoron A new optical 
method of exploring a field of bidimensional velooitios 
Tho method is bas^ on tho woik of Maxwell regard- 
ing tho double refraction preeented by liquids m 
motion m tho regions where tho velocity gradient 
differs from aero With suitable precautions, tho 
method proposed con be used to measure the velocity 
gnuliont up to a distance of the order of 0 1 mm. 
trom the wall. Max Sebbuys Recording pieco- 
inotnc effects resulting from knockmg m mtemal 
combustion motors. Four reproductions of records 
are given, one m normal working without knockmg, 
throe showing vanous conditions of detonation 
They show timt detonation is produced at the end 
of the combustion and corresponds to the com- 
bustion of only a small proportion of the mixture 
The velocity of propagation of the detonating waves 
appears to be abwt 300 metres per second for 
normal compression (6 6:1). Conrad Kilian and 
J PEnr-LAaBANOE ' The probable course of the 
Tafassasset oued below the wells of In-Afellallah 
J Tilro Renuuks on the preceding communioa- 
tion Fbanou Perrin ; materialisation of 

electrons during the collision of two electrons 


Vanous processes of annihilation of positive electrons 
J. GAhIIniau : Tho L de Broglie wavee m any 
gravifio and electromagnetic field A Guellrt . 
The stabilisation of the frequency n of the alternating 
current supplymg a system. L. NArl The fluctua- 
tions of the molecular field and the magnetio equation 
of state of nickel N Thon Remarks on the theory 
of superteiiBion of metals Mmr Branca Edk^ 
Marques . The fractional crystallisation of radiferous 
barium oblondn Ybu Kx Hrno . The mfluimoe of 
neutral salts on the rotatory power of a-phenyl- 
ethylomino chlorhydrate Mmr. A Dobry and J, 
Duciaux The viscosity of cellulose solutions It 
was suggested by J Duolaux and E. Wollmiin that 
tho value of k in the Arrhimius formula is, as a first 
approximation, independent of tho solvent, but this 
has been contested by other workers Calculating 
the coefficient k of Arrhenius to mflnitely small con- 
centration (kf) it 18 now shown that the variations 
are small, the extreme values of k, for eleven solvents 
being 126 and 143 LAon Guillbt, Jr. . The 
modulus of elasticity of the s bronAcs m the annealed 
condition The decrease in Young’s modulus with 
increasing proportions of tm m the alloy follows a 
Imear law to the first approximation. Pibbrr 
JoLiBois and Groroes Fourbtirr The crystalline 
analysis of unstable precipitates. Mtj:r M L 
JosiEN Contribution to tho study of lodoinotrio 
determinations P (*arr^ and D Librbmann Tho 
alkyl and aryl bromosulphitos By the interaction 
of thionyl bromule on alkyl or aryl siilphitee, bromo- 
stilphites can be prepaid' possessing the general 
formula RO SO Rr Mllr M Dabmon The pre- 
paration of phonylacetylcarbinol ond of some of its 
other oxides Henri Wahl The chlorine donvativea 
of paraxylono. T,i6on Endeblin * Researohes on tho 
chemistry of tho rulienes A oolourloss hydrocarbon 
with violet fluorescenoo derived from diphenylditolyl- 
rubono Dvqu^nois Tho conditions of fixation of 
HSbOi by some aromatic monuacid monoalcohols 
P-Phenyl-a-Iactic acid forms the beet crystallised 
emetics and those are also loss readily hydrolysed. 
Their stability is comparable with that of the tartanc 
oinetics FRkiucjACQnR Tho oxidation of uno acid 
m the prosonen of glycoooll By oxidation in a special 
manner described, salts of isoallantoylammoacetio 
acid were obtained. A Dauvillier . Tho ongm of 
atmospheric OAone Researches mode at iScoroeby 
Bounil dunng the Polar Year P Idrac ■ The 
study of the internal movements of cloud masses 
by accelerated kinematography L Herman The 
absorption of ultra-violet ratliations m tho lower 
atmoephoro A Demolon and A Dunkz Bacterio- 
phage and fatigue in soils wider luoeme Mr.Tjg M. L 
Verbier . Re^roliee on the visual field of the 
vertebrates. Determmation of tho field of vision of 
Scorpeena ecrofa G. Petit Remarks suggested by 
tho discovery of the skull of a oat in the sub-fosail 
deposits of Madogasoar. Tho presence of this skull 
IS in agreemont with the hypothesis of human 
immigration into Madagascar from Africa at a very 
remote date P LASSABLikBE and A. Peycblon ; 
The oomporativo action of raw meat and of calves’ 
liver on tho general nutrition Raw meat proved to 
be superior to calves’ liver in the general nutrition 
of dogs Louis Baudtn Diurnal variations of the 
blood in fishes Raymond-Hamjet Does oxyooaa- 
tinno, the alkaloid of fierbens migarxa, possess a 
^y^pathioolytio action T J. Risaao : An enemy of 
Bront%spafroggatti at the Now Hebrides E Beumpt ; 
Experimental fatal ascending paratysis of the dog 
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duA to the bite of the Aiutraliaa tie IxoAea hotoeyetua. 
O. Raxon . AiMooiated vaoomations. C. Lkvaditi. 
MiA^sa. R ScHOXN and Y. Mamin, A. Vaisham . 
The preeenco of Treponema palhdum in the ovary 
of mice contaminatod with syphilis 

Stdmby 

Linaean Society of New South Wales, Sept. S7 W W. 
Fboooatt The Cocoidaa of the oasiiarmaa. Twenty- 
eight qxiries of tJie ooooid fauna of the oasuariaaa 
are described or noted, five of the species being new. 
The new speoios belong to the genera Offmnatpte (1), 
Enococctu (3) and Paeudarxperna (1). One genua u 
also described as now. E. C. CroBBOiM : Useful 
CoooineUidn found on the Comboyne Plateau. Notes 
are given on eight species of Coocinellidaa which are 
of economic importance on the Comboyne Plateau 
Seven of those spocies are insectivorous and the eighth 
IS vegotorian Ida A. Bhowm • The geology of the 
south coast of Now South Wales, with special reference 
to tlie origin and relationships of the igneous rocks. 
The tectonic history from Cambrian (T) to post- 
Tertiary tunes, considered m relation to the building 
of souto-oastom Australia, mdicates that the south 
coast district was portion of a mobile borderland- 
massif until the close of the Middle Devonian, when 
it finally became a portion of the continental massif 
of Australia The history of igneous activity is 
closely related to the tectonic history, and, viewed 
broadly, supports Harker's generalisation of the 
association of siib-alkalinc and alkaline mtrusions 
with orogonic and epeirogenic earth movements 
respectively. An ultimately comagmatio origin for 
all the Igneous rocks is suggested. 


Fotthcotning Events 

[Mrelmcw marked wUh on aetenek ore open to the puUte ] 

Monday, Januarv 15 

ViCTOaiA jMSTiroTK, at 4 SO — (at the Central Uall, 
Westminster) — Copt B Aoworth “Bird Flight and 
its Brnring on Evolution ” 

Koyai. Conxan or Suroboms, at R — Prof W £ Lo 
Oros Clarke “The Kvulutionary Origin of Primates” 
(succeeding torture on January 17) 

Royai, OKoauAFmoAi. SooUTY, at a — Mias Onrilia 
Ooodenoiigh ‘‘Homosteading in Nurth-Wostem 
Canada”. 

Tuesday, January 16 

EuoKinoi SoriKTY, at S Ilf — (at the Linnean Society, 
Burlington House, London, W 1) — “Safeguards in 
Eugenio Rterihsatiun” : speakers, Drs R Langdon- 
Down, E Mapothsr and C P Blocker* 

Kimo’s Cui LBOB, Lomdom, ot 6 30 — ^Prof Felix Kruegw 
"Work, Machines and Man” (succeeding lecturea on 
January 18 and 19) * 

Wednesday, January 17 

Royal Microbcopioai. Socisty, at 5 30 — (Annual Meet- 
ing to be beld m the B M A House, Tavistock Square, 
Iimidon, WCl) — Conrad Beok “Some Recent Ad- 
vances m Miorosoopy” (Presidonti^ Address), 

Tklevisiom Socucty, at 7 — (at University College, 
London. WCl)— tl Parr and T W Pnoe “The 
Application of the Cathode Ray Tube to Television” 

Royal Mireorolooical SociwrY, at 7 40 —(Annual 
General Meeting) Presentation of Symons medal to 
Sir Gilbert W^er 

Prof. 8. Chapman . “The Gases of the Atmoqihere" 
(Presidential Address) 


Royal Boeswrr or Am. at 8.— J. M. Watdrsmi 
‘‘Modem Devetopments in Street Lifting” 

Pndoy, January 19 
Kiko's CoiLKn, Lomdom, at 6.30 — 
ratus for Power Factor Com 
s on January 86 and February 2) * 
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Industrial Research 

F iRTICUI*A.R attention in given to the work 
and position of industrial research associa- 
tions in tho annual report of the Department of 
Scientific and Industrial Research issued a few 
days ago Tho reason for this is that the fund of 
one million pounds grantc‘d by Parliament nearly 
sixteen years ago for the promotion of industrial 
research in (treat Rntain, through research 
associations, has now lioen exhausted, and the 
time has come for the whole siihjeet to be surveyed, 
as well as for the consideration of a policy lor 
the future When an industry is protcctcti by a 
tariff, the State should demand in return that tho 
industry is maintained in a condition of progrc^ssive 
efficiency , and this can only bo achieved through 
continued developments of methods and pro- 
cesses Some large industrial concerns are in the 
position to maintain extensive research depart- 
ments themselves , but if the existence of these 
establishments means that the co-operative work 
of tho industrial research associations is loft to 
smaller firms, and that some of the associations 
have to close down for lack of adeejuate financial 
support, the result, from a national point of view, 
will be unfortunate — to say tho least 
The Department of Scientific and Industrial 
Research was formed during the War as tho 
result of a memorial from the Royal Society 
and other scientifie and technical sucioties 
to the Qovemment in May 1915 urging that 
assistance should be afforded “for seientifio 
research for industrial puriioses” In response to 
this appeal, a Committee of Council, presidetl over 
by tho Lord President of Council, was constituted, 
with an Advisory Council of scientific men and 
industnahsts The functions of this (Council were . 
(1) To act as scientific advisers to all Government 
departments concerned with, or interested in, 
scientific research (2) With the eo-opcration of 
scientific societies, to consider the application of 
science to industry and enlist the interest of 
manufacturers (3) To advise the Board of Educa- 
tion as to steps which should be taken to increase 
the supply of workers eompi‘tont to undertake 
scientific research 

In the year 1017 ParUament placed a sum of 
(Xie million pounds sterhng at the disposal of the 
Committee of Council for the promotion of in- 
'•dustnol research ; and a scheme was drawn up 
for the establishment of research associationB 
connected with varibuB industries, each of which 
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was to receive for five years a grant on a fifty- 
fifty basis in aid of its expenses From the first, 
the guiding principle of the Department of 
Scientific and Industrial Research has been to 
induce the industnes to do things for themselves 
rather than to attempt to do scientific work for 
them In the fifteen years during which the milhon 
pound fund was available, five thousand or so 
firms contnbuteil £1,760,000 to the support of 
their industrial research associations, and there 
art‘ mncteen such associations now in exisUmet^ 
At present Parhoment provides £66,000 a year 
and industry £170,000 towards the support of 
these associations Most of the associations have 
established their own research laboratories, but 
others have their investigations earned out at the 
National Physical Laboratory and in umvorsities 
uid similar institutions 

The mdustnal research associations represent, 
however, only one side of the activities of the 
Department, which has also established a number 
of special stations on a huge scale for budding 
research, chemical research, food investigation, 
forest products research, fuel research, radio 
research, and water pollution research Dunng 
the post year, seventy-six per cent of the expondi- 
ture of the Department has been used for these 
stations and thirteen per cent in support of 
industrial research associations 

Although the Department has done a great deal 
to enoourage fundamental smentifio research in 
umwrsities and other mstitutions, and is m close 
oo-operation with the Royal Society, which 
receives an annual grant from the State in aid 
of purely scientific mvestigations, quite properly 
there has been no attempt to oigamse sui^ 
research. Such a proceeding would bo repugnant 
to the best research workers At the same time 
no expenditure has over earned such big dividends 
for mdustry and for the commumty as the money 
spent on pure research One has only to think 
of such things as the modem eleotno lamp, the 
wireless valve and the photoeleotao oell — products 
of pure research on atomic physios — to realise 
this. Although the majority of new knowledge 
which spnngs from fundamental research un- 
doubtedly finds its apphcation m industry, never- 
theless the lag between scientific discovery and its 
use m mdustry has m the past been far too long. 

Leaders of industry are finding that the metiiods 
followed by the men of science in approaching 
their problems can be followed with advantage 
in tackling many of the problems oonfironting 


modem industry The result of this during the 
last few years has been the organisation of research 
sections m many of the larger industrial concerns, 
and the formation of the mdustnal research 
associations to serve the interest of industries 
where the units of production are similar. 

One of the best illustrations of the way that 
science is strengthemng the chains of production 
IS that of one of our oldest industnes, the wool 
tnule In the first place, wool is not a standardised 
raw inatenal , many factors such as soil, climate, 
disease, gland accretions, food and management 
affect the quality of the wool The influence of 
all those factors on fibre qualities such os strength, 
diameter, clastinty and so on, which play an 
important port m manufacture, are being soientiflc- 
ally investigated Methods of oontrollmg them 
are being sought with the view of reducing varia- 
tions m the quahty of the raw material. In the 
second place, the older methods of processing the 
wool, have, m the case of nearly all our older 
industries, been worked out without consoiouB 
planning The methods of sdence are therefore 
being applied in the techmcal improvement of 
these processes, and ways are being sought through 
the apphcation of science for cutting costs and 
increasing efficiency. 

The first of these two aspects of wool research 
concerns the big wool-growing oountnes, Australia 
and South Afnca, and the work on these aspects 
18 being earned out m Australia, for example, 
under the Commonwealth Department of Scientific 
and Industrial Research The link, however, 
between that work and mquines seeking to 
discover how wool quahties are affected by feeding 
and by the soil, is the Wool Industnes Research 
Association The Association has suggested that 
elasticity is directly connected with the sulphur 
content of the wool fibre. It has been found that 
sheep obtam sulphur in the form of a protein 
called ‘cystine’, and accordingly experiments are 
m progress overseas on the effect of extra 
cystine with the object of raiemg the sulphur 
content of the wool. Simiiarly fineness m the wool 
may be due to defioienoy m phosphonu. 

The same kind of link between the Empire 
grower and the manu&oturer is mainfaun^^ by 
the Shirley Institute, which is the Research 
Laboratory of the Briti^ Cottm Industry Research 
Association, where there is a staff of mme than 
200, of whom about 70 are fiilly qualified sdentiflo 
investigators. The moome of the Association is 
well over £60,000 a year, four-fifths of which is 
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Bubsoribed by the trade and the remainder by the | 
Department of Seientiflo and Industrial Research , 
Eighty per cent of the cotton firms in the country 
engaged in all parts of the mdnstry from spinning 
to finishing are members of the Association The 
work of the Asaociation has twnlted in producing 
a largo number of smatt laprovemunts which 
altogether reach a substantial total. It has been 
calculated that a saving of scHDotiiing like £300,000 
a year is being effected in Lancashire by the 
research carried out by the Rososroh Association 
This gives a return of about 600 per cent on the 
money invested m research 

One of the most productive rest^arches over 
earned out under the auspices of the Department 
depended mainly on the measurement of the 
conductivity of heat of soils and insulating 
materials. Cables diatnbuting cloctno power in 
populated areas are, of course, put underground 
The electnc currents naturally heat them, and the 
amount of current they can carry depends on the 
rate at which this heat is conducted away Accu- 
rate measurements on this point, earned out on 
behalf of the Electneal and Allied Industnes 
Research Association, indicated that the heat 
conducted away was in moat cases greater than 
had been supposed It was therefore shown that 
existing cables could be further loaded with safety 
to an extent represontmg a capital value in 
cables of £4,000,000 

Related to this subject are mvestigatioiu into 
the detenoration of lead sheath cables arranged 
by the Non-Ferrous Metals Research Association 
and carried out at the Research Department, 
Woolwich Load sheath cables, though generally 
excellent m service, were found to suffer failures 
on board ship, m submarme and aerial cables 
where movements by tide or wind could occur, 
in railway service of bridges, in tunnels and, in 
fact, m all positions where they suffer exceptional 
vibration The breakdowns were very troublesome 
as the failure started from the inner part of the 
sheath and could not be seen until a complete 
breakdown of the sheath took place The cause was 
mvestigated by the Research Association, which 
was able to produce two new ternary alloys of 
lead containing lead-oadmium-antimony and lead- 
oadmium-tin which have a fatigue resistance three 
and a half times as great as the ordinary pure 
lead. These alloys have solved the problem with 
regard to the deterioration of lead cable sheathing.. 
It may be remarked that 80,000 tons per annum 
are us^ m Qreat Rritain for this purpose and in 


the United States one company alone uses 75,000 
tons of lead for the sheathing of telephone cables. 
The now alloy is used on the new Post Office 
submarine telephone cable to Franco. In addition 
to this better fatigue resistance, the now alloy is 
also at least fifty per cent stronger than pure lead 
in other respects, and it is therefore likely that 
it will have a great future for improved water pipes 
These examples selected from recent reports illus- 
trate the bearing of scientific research upon indus- 
trial progress and commercial profits It would be 
easy to advance many others to show that scientific 
research should be looked upon not as a last 
resource but as an essential part in the busmess 
of production It is now generally rocognisod that 
the initial advantages which Great Britain secured 
through her island position, her natural resources, 
and the technical skill of her workers, are no longer 
sufficient m themselves to enable our manufacturers 
to withstand the organised and scientific rivalry 
of oompetmg countries The full utilisation of the 
results of scientific research, and the substitution 
of scientific for empu-ical methods can, however, 
only be secured os a result of confidenco in the 
scientific workers engaged in the study of the 
problems concerned and of acquaintance with the 
existence and value of this large body of scientific 
knowledge and research 
Although scientific methods are much more 
widely used in almost all our industnes than even 
a few years ago, there is not yet a general dis- 
position to accept an adequate and sustained 
programme of research as a fixed charge, com- 
parable with insurance, depreciation, obsolescence, 
etc , without which no mdustry can progress, if 
indeed it can survive Soienoo, whether in its 
broadest aspect or its narrow technical sense, will 
not occupy its proper place in mdustry until the 
mdustnahst is prepared not merely to admit its 
poesibihties and accept its occasional assistance 
but also to inoorporato it aa part of his industrial 
practice Such incorporation involves not merely 
the support of research work, whether conducted 
m his own laboratories or outside, or in oo-opera- 
tion with other firms, but also oontmuous oontaot 
with research in matters of interest to his industry, 
wherever that research is prosecuted. 

With such convincing records as those men- 
tioned in the report of the Department, of the 
financial advantage and public benefit derived 
from scientific research, particularly in the province 
of electrical engineering, it would seem to be 
unnecessary to urge that eleotrioal manofiMturen 
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and Hupply companiea might reasonably be 
expected to devote a fraction of one per «‘nt of 
their profats to research, whether in university 
laboratonea or by oo-oporativo effort licavmg 
purely scientifir mvestigatioiis out of considera- 
tion, there are many technical problems awaitmg 
Boliitiuii, and great savings and economies may 
bo confidently anticipated from systematic research 
into them, yvt the funds provideil to the Bntish 
Electneal and Allied Iiidustncs Researth Associa- 
tion for siK-h work are a very iioor return for 
benefits received or belief in favours to come The 
annual revenue of the electric supply authorities 
in Great Britain is about £4J), 0(111,000, and so far 
their annual contribution to the funds of the 
Association has only reached about £5,0(K), tliough 
they are benefiting by research done or neanng 
completion to the extent of a sum approaching 
£1,000,(X)0 per annum If the pubhc attention 
given to the recxsnt n'port of the Department of 
Scientific and Industrial liescarch shoiilcl lead to 
a wider understanding and more generous r«>cogm- 
tion of both HOientifie and industrial research 
firom manufacturers and corporations who profit 
by the n'sults, it will haw a<-liicvtHl a most useful 
national purpose* 

Numbers and Numerology 
Nuiwrola^y By Prof K T Hell Pp vii t IH7 
(Baltimore, Md The Williams niid Wilkins 
Go , Ixindnn Bailliire, Tindall and Gox, 
1933) II V (W 

E V'KRYTHING is Numbi'r l" Thus s|iakc the 
son of Mnesarihus Ever since these 
words were uttered, not only have philosophers 
vied with each other to find a eorreet uiterpretatKin 
of them, but also the world has turned its back 
to the fact-finding approach to human ufTairs and 
still enjoys the rhetorical approach of numerology 
Pythagoras was thus the foimdcr of esutensm and 
arithmosophy os well as of sciener and philosophy 
If the number of followers of any particular 
doctrine arc to be taken as a entenon of its 
value, then psotenam and arithmosophy may well 
be given the palm 

The predommaiiee of number in the world of 
appearance is obvious Ancient religions and 
ancient philosophies recognise a iiuantitativc 
order m the universe, whatever be their cunceptiuns 
about its ongin The rhythm of life, the rhythm 
of Nature and the rhythm of the heavens have 
always appealed to the imagination of man 
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Number and proportion, its subtler aspect, 
dominate the practical arts of man Without 
number, there would be no commerce, no archi- 
tecture, no medicme, no religious cults, and 
none of the crafts appearing between these 
landmarks of human interests This profound 
truth must have been revealed to Pythagoras by 
the sages of the East with whom ho came into con- 
tact, and was probed by his own observations and 
meditations For example, his exaltation m sub- 
mitting the imiNinderable vibrations of sound to 
the law of number, inspired him with his famous 
doctrine of the harmony of the spheres, when he 
dogmatically imposed certain numerical propor- 
Itons lictwcen the celestial bcxlies and their move- 
ments It IS this Pythagorean spirit which Plato 
inherited, as is shown in the “Timseus”, where 
he builds up the universe by means of numerical 
proportions and geometnoal figures, a process 
which culminates in the construction of the five 
regular solids Moreover, wo believe it is not far 
from the truth to assume that Euclid himself had 
a Pythagorean vision liefore him when he wrote 
lug overlastmg “Elements” It is significant to 
observe that his thirteen books end with the 
construction of the regular solids, as if their author 
w<*re not mtercsteil in the othf*r tyix*H of curves 
and soluls already known in his time, once he 
hiul given to the world the rational steps leading 
to the understanding of the woiulerfiil figures with 
which Plato had createii the soul and the universe 
• This spirit, dormant during the Middle Ages, 
which were more mteresteil m ethical numerology, 
U'eonics supreme again durmg the Rimaissaiioe 
The mathematisation of astronomy by Copernious 
and Kepler, and the foundation of modem 
mechanics by Galileo on the firm ground of 
numlier, were m the best Pythagorean tradition 
So also was the establishment of analytical 
metry by Descartes, a new science which may 
bo considered as a refined form of the arithmetical 
gwimetry of Pythagoras Again, the invention 
of the calculus by Newton and Leibmz gave the 
man of science new tools for combining his mathe- 
matical picture of the universe Ever smee, not 
only have astronomy, physics and ehemistry 
come more and more under the influence of the 
law of number, but also biology, psycholc^ and 
sociolc^ Indeixl, the most comprehensive 
thought ever conceived by man is short the 
cosmos 18 isomorphic with pure mathematics , an 
obvious generalisation of the old Pythagorean 
saying that everything is number At present, 
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we do not know whether it is a great though ‘ 
sunple truth or whether it is just nonsense. But 
we cannot turn our backs on it, though theories 
are brought forward and discarded with dia* 
concertmg speed. In this respect, one may quote 
the case of Lord Kelvin, who endeavoured to 
paint one grand inclusive picture of the physical 
universe which would tell the whole story for 
ever , the only occasion when he shocked his 
followers was towards the end of his life, when 
ho summed up his long search by descnbuig it as 
a failure Yet the same spirit pervades the younger 
generation, with the difference that instead of 
trymg to construct dynamical models of the 
universe, they content themselves with purely 
mathematical maps If a set of differential 
equations correctly desonbos the electromagnetic 
field, why look further ’ So wo are told by Sir 
James Jeans that God himself is a pure mathe- 
matician 

If men of science profess such a divme con- 
sideration for mathematics, why not allow other 
types of number-worshippers to iliscovor some 
numerical relations m the world of ethics and 
religion The Pythagoreans maintamod that 
virtue, as well as health, is a harmony obeying 
certain numerical proportions Justice is also a 
reciprocal proportion , and friendship is a relation 
of equality, a belief illustrated by the ‘aromble 
numliers’ which ore such that each is equal to the 
sum of the aliquot parts of the other It is con- 
siderations of this kmd which inspired the 
systematic researches of cabbalism, occultism and 
onomantic astrology We ought not to laugh at 
such beliefs even to-day, more people believe m 
lucky and unlucky numbers than m the mathe- 
matical expression of the external world 

The belief that mathematics con explam every- 
thing seems to be due to the fact that it has always 
been considered os the simplest and strongest 
manifestation of reason So that, if the world 
18 rational, then by studying mathematics m itself, 
the mtellect penetrates more and more into the 
essence of things. This faith in the power of 
mathematics has been moreased of late, with the 
growing assimilation of mathematics to logic 
But then, how can one explom the reason of so 
many failures m science and of the general moon- 
elusiveness of numerology ^ The difficulties in 
both oases are similar to those whieh account few 
the failure of primitive Pythagwism. In the 
simple figure of a square, the Master himself could 
not find a common measure, a number, between 


its side and its diagonal If everything is number, 
how then can we explain the impossibility of 
finding a number expressmg the relation between 
these two Imes * No wonder the discovery of 
these ‘irrationals' was kept secret m the mner ring 
of the Italic school, and thoir revelation oast 
doubts on the leadership of the Master. Thus 
number wluch caused the greatness of the 
Pythagorean order, also caused its breakdown 
The efforts of the later mathematicians, and of 
Plato himself, tended to mtegrate the ‘irrationals’ 
mto a comprehensive system of thought Thus 
we soon had a theory of the ‘irrational quantities’ 
ostabluhed by Theodorus of Gyrene, a theory of 
‘negative quantities’ added by the Renaissance, 
and tho ‘inflmtosimal quantities’ mvented by the 
seventeenth century m its endeavour to follow 
Nature as closely as possible. 8 till unable to 
exhaust Nature numerically, the nmeteenth cen- 
tury thought of ‘imaginary quantities’, and we 
have had since such extraordinary conceptions as 
tho ‘ideal numbers’ and the ‘transfinito numbers’, 
to which even mathematicians take exiieption 
Whence Kronecker’s aphorism "God has created 
tho mtegen, and everything else is human ’’ 

In this race towards tho understanding of 
Nature, of man, of the universe as a whole, can 
we hope that number will overtake all the diffi- 
culties lying on its path ? Wo doubt it ; for 
numbers cannot identify themselves with human 
thought and human will, which give them mean- 
mg and practical application On tho other hand, 
however true may be Leibniz’s aphonsm ‘‘Dum 
Deus caloulat fit mundus’’, we cannot be so vam 
as to pretend that the mathematical mmd of God 
and the mathematical mmd of man are identical. 
That IB why one is forced to admit, in the universe, 
the existence of an irrational element, the existence 
of pure qualities, which are as yet beyond any 
mathematical expression, not to mention, of oourse, 
the impossibility of expressing mathematically 
existence itself 

Such and similar thoughts are suggested by the 
roadmg of Prof. Boll’s mteresting monograph on 
‘'Numerology”,m which, without apparently taking 
sides, he is rather soeptioal as to the value of the 
real claims of numerologists. The amusing stories 
and examples he quotes, as for example, the 
‘beosting’ of people through the correspondence 
of their names with numbers, would naturally 
V appear, to an orthodox mathematicum, as added 
arguments m favmir of that aoepticiam. 

Thohas Gbiskwood 
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Physiological Balance in the Body 
The. Wiadom of the Body By Prof. Walter B 
Cannon Pp 312. (London Kegan Paul and 
Co , Ltd , 1032 ) 123 6d net 

B oth because of the vivid interest of its 
subject matter and also the simple and 
clear way in which it is written, this recent book 
of Prof Cannon should make a ready appeal to 
a wide circle of the general public as well as to 
students of the biological sciences It is the 
fourth of a senes of volumes givmg the oon- 
clusions of the researches he and his colleagues 
have been carrying out over a penod of more 
than thirty years The first of these, published 
in 1011, was concerned with the mechanical 
factors of digestion , but it included also chapters 
on the nervous control of the digestive process, 
and the effect of emotional states upon it The 
second work (1916) was his well-known “Bodily 
Changes in Pain, Hunger, Fear, and Rage”, which 
stressed the importance of adrenal secretion m 
connexion with the many somatic changes that 
occur in emotional excitement The third, “Trau- 
matic Shock” (1023), dealt with the general 
functions of the autonomic nervous system, and 
was mainly a war-case study The present volume 
carries the same general Imc of study a step further, 
treatmg, as it docs, of the relation of the autonomic 
system to the balance (or, as he terms it, home- 
ostasis) of physiological processes 
The main part of the book is devoted to showing 
how, in the blood, the safeguarding of homeostasis 
ui respect of water, salt, sugar, proteins, fat and 
calcium 18 brought about, how an adequate oxygon 
supply 18 mamtained durmg states of relative 
passivity and active endeavour, how acid-alkah 
noutrahty is secured, and how body temperature 
18 kept within normal hmits All this may sound 
technical and unmteresting , in pomt of fact it 
makes fascmatuig reading When one realises 
that the elements of the human body live m an 
mternol environment the character of which must 
bo mamtamed m order that they, and it, may 
hve, not only are the mechanisms which secure the 
constancy of that environment, the ‘fluid matrix’, 
of supremo importance, but also our knowledge 
conoerning them is of supreme interest Chapters 
follow on the natural defences of the organism, 
the margm of safety m bodily structure and 
function, the divisions of the nervous system, 
and the part that the sympathetic-adrenal system 
has to play m homeostasis. 


Prof Cannon is careful to show where he is 
stating ascertained fact and where m airing use of 
oonjeoture, thus at once attracting the layman by 
the candour of his science and suggesting fresh 
fields of experiment to the biological worker. 

The volume ends with a summary of the general 
features of bodily stabilisation, and an epilogue 
dealing with the relations of biological and social 
homeostasis. The title of the book, borrowed 
from the late Prof. Starling's Harveian oration 
of 1023, aptly and picturesquely desonbes its 
content It is science , but it reads like a poem. 


Tables of the Planets 

Planetary Co-ordxnates for the Years 1800-19i0 
referred to the Equinox of 1960 0. Prepared by 
HM Nautical Almanac Office Pp xvui-i-15d 
(London H M Stationery Office, 1033 ) 12« fid. 
net 

I T 18 not too much to say that the appearance 
of this volume will be joyfully welcomed by 
all astronomers who devote their attention to the 
calculation of planetary and oometary orbits, 
taking account ^ the perturbations by the major 
planets Of late years the advantage of using 
rectangular co-ordmates, as m the methods of 
Knckc and Cowell, has boon more and more 
appreciated, first because of their greater 
simplicity, and secondly because of their adapt- 
abihty to machine-calculations A further advance 
towards simplicity and economy in onthmetical 
work consists in the choice of a standard oqumox 
to which the co-ordinates of planets, etc , are 
referred so as to cover the needs of two or three 
decades In this volume, the moan equinox for 
I960 0 has betm selected The advantages of using 
a standard equinox had been pointed out by Dr 
L J Comne some years ago, and it is satisfactory 
that a proposal of this kind has now been translated 
into an ocoomphshed fact 
The tables of the planets give the hehooentnc 
longitude and latitude, the radius vector (with its 
logarithm), the helioeentno rectangular equatorial 
co-ordinates and the rectangular components of 
the attraction on the sun, all at mtcrvals of 10 
days from 1920 until 1940 and referred to the 
equmox of 1960 0 In addition, these quantities 
for Jupiter and Saturn are extended backwards 
to 1900 and the co-ordinates of Uranus and 
Neptune to 1903 The echptio co-ordinates for 
Jupiter and Saturn are also given at mtervala of 
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100 day* from 1800 to 1900 The latter data 
will enable computer* to connect up earher 
apparition* of comet* or opposition* of mmor 
planets An innovation, which will commend 
itself to workers m thi* field of astronomy, i* the 
expression of angular co-ordinates in the decimal 
division of the degree 

There are fifteen subsidiary tables dealing, tnler 
alia, with the mean obhquity, echptio and equa- 
torial precesflional elements, the reduction of 
equatorial rectangular co-ordinates from one 
equmox to another, the reduction of star position*, 
interpolation ooefficients and the general formulse 
on which the computation of orbits is based 

A fully worked out example — the work of Miss 
Julie Vinter Hanson of Cbponhagon Observatory 
and Mr D H Sadler of the Nautical Almanac 
Office — m computing perturbations is given in 
the mtroduotion In addition to illustrating the 
methods of computation, it affords a practical 
comparison of the relative merits of the methods 
of Encke and Cowell 

It should be added that the tables have boon 
prepared under the direction of Dr L J Comne, 
superintendent of H M Nautical Almanac Office, 
who must bo congratulated on producing a work 
of such importance to dynamical astronomers 


Meteorological Saence and Art 
7Ae Drama of Weather By Sir Napier Shaw Fp 
XIV f269 (Cambridge At the University 
Press, 1933 ) la 6d net 

S IR NAPIER SHAW begins this book with a 
prologue on “Pageantry in the Sky’’ in 
which a vivid idea is given of the beauty and 
wonder of the pictures formed by cloud*. The 
pans of stereoscopic pictures are particularly to 
bo commended in that the distance separating 
them IS small enough to permit of their enjoyment 
without the need of optical equipment 
We next have the “Ideas of the Drama Ancient 
and Modem’’ and trace thegradual advance through 
magic, witchcraft and astrology The development 
has closely resembled that of medicine, with which 
meteorology was formerly united under the care 
of the 'medicine man’ The two sciences have 
much in common ; the principles of diagnosis and 
prognosis are alike and, as the author remarks, m 
weather “the prooessea of digestion have their' 
counterpart, but here the analogy becomes a little 
too mtimate’’. When dealing with the demand 


for forecasts, which has become far more insistent 
with the spread of wireless telegraphy. Sir Napier 
Shaw considers that m forcuig the meteorologist 
to pronounce an opinion which cannot always be 
correct “the stress of service has hampered the 
progress of science’’ But he seems to overlook 
the enormous stunulus to mvestigation and the 
increase of financial provision that are the direct 
outcome of the demand. 

In Chap ii we read of “The Watchers What 
They See and What They Say’’ 'The watchers are 
the meteorological factors — wmds, pressure, etc , 
some too little known weather toys fasemato us 
for a time and we learn something of the enormous 
bulk of the collections of data which form “the 
book of the play’’ 

The chapter devoted to “The Score’’ shows how 
observation can be used to provide “a summary 
of the action of the play and to suggest leadmg 
motives for the sequence of events in the weather’s 
arena’’ There is an admirable collection of 
diagrams showing diffbrimt ways of exhibitmg 
variations both m tune and in geographical posi- 
tion Effort IS undeniably well spent m effectmg 
pictonal rcpn^sentations which wiD cause to leap 
to the eye features which would escape notice 
when buned in masses of numbers : and the 
author’s ingenuity m this respect is well known. 
As an example may be taken the method of 
showing the amounts of seasonal transfer of air 
over the earth, there being ten million miUion tons 
loss over the northern hemisphere m July than in 
January 

Chap iv IS headed “The Chorus Rhythmic 
Aspects of the Reconls”, and contains an interest- 
mg senes of contrasts between the penodio 
vanations of the elements and the occasional 
freaks pnxluced by external, and apparently 
capricious, interference Sir Napier rightly pomts 
out that most ponods have such small amplitudes 
as to exercise but tnvial mfluences on the rainfall 
of any particular season but this remark is not 
applicable to all seasonal relationships, and it 
seems unduly pcssimistie to observe that it may 
“be best to regard our coefficients as poetic 
illustrations of the meaning of our facts and not 
as substitutes for them’’ 

The last chapter and the epilogue dual with the 
weather map and the history of daily forecasting. 
We road of the disappointment that foUowed the 
introduction of Abm'cromby’s ideas, and of the 
success of Norwegian methods perhaps the size 
of the book explains the abeenoe of allusion to 
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Austrian methods of oxplammg the assoeiated 
variations m the upper air in terms of its northern 
or southern ongin 

Those who know Sir Napier Shaw’s other 
wntmgs will find fulfilment of their expectations 
of wealth of imagination, enspness of style, love of 
paradox and freshness of outlook He has played 
a big part in the creation of the mtemational 
organisations on which meteorology largely de- 
pends for its practical efficiency, and ho has 
always been a fighter, with much dismchnation to 
sit on the fence , so that he takes pleasure in 
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vigorous strokes rather than in delicate expression 
of slight difFeronces 

The advance of science is in some respects like 
that of a vessel m misty weather The landmarks 
are hanl to make out until somebody has picked 
them u]i, and after this they are obvious accord- 
ingly there is great value in a book which stimu- 
lates thought Although the present work will be 
intelligible as well os attractive to the layman with 
some shght knowledge of physios, its suggestiveness 
and its style alike recommend it to the specmlist 
as worthy of careful perusal Q T W 
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HarMuch der Oeophynk Herausgegoben von Prof 
Dr B Gutenberg Band 2, Lief 3 Dte 
Erdoberflache, von Erwin Kossinna , Petro- 
graphudier Avfbau der ErdLrufte, von Dr 8 
BoMh , Chemte der JUeieonien, von Prof G von 
Hevesy Pp 860-1119 -I- xv 42 gold marks 
Band 4, Liei 4 JJte zeidtcAe Folge der Erdbeben 
und bebenatulosetide Uraachen Von Prof Dr V 
Conrad Pp 1007-1202 -hxii 39 gold marks 
Band 7, Liof 1 Daa Ew der Erde, von Prof 
Dr H Hess , Seen, von Prof Dr W Halbfass , 
Das untenrdische Wasaer, von Prof Dr W 
Koehne Pp v f-252 42 gold marks (Borhn 
Gebruder Bomtraeger, 1932 ) 

Fxw readers, and even few authors, of papers on 
periodicities in the occurrence of earthquakes have 
taken the trouble to compare the amplitudes they 
obtain with those that would be expected to arise 
from the harmonic analysia of a purely random 
set of oliservations Prof (kmrad has done a 
great service in collectmg the results and testing 
them in all cases by means of the Schuster 
ontenon Most of tho suggested ponodintieB turn 
out to be probably not sigmficant, on the ground 
that they would be just as striking if the observa- 
tions were arranged m any other order in timo 
instead of the actual one , Tumor’s 21-mmute 
period 18 among those Tho possible survivors are 
the diurnal and annual periods, and perhaps a 
14-monthly one Tho curious thing about tho first 
two IS that thoy are conspicuous m felt shocks, 
but not in instrumental ones This suggests that 
they may be the result of differences between the 
conditions of observing by day and by night , 
but then why should the phase vary conspicuously 
from place to place t Why should it be opposite 
m some parts of Japan from others 1 

There is a regularity m the froquonoy of after- 
shocks from a great earthquake, the number per 
umt time falhng off according to a hjrperbohc law 
This suggests a relation wi^ tho meohamsm of 
elastic aflerworking 

The price of 42 gold marks for an unbound 
part of 252 pages is a poor scrvioe both for the 
authors and tho reader. H J 


Reviews 

BrUtah Wild Flowers By Louis Johnstone Fust 
Sencs 16 plates + 16 diagrams Second Senes 
16 plates \ 16 diagrams Bnt%ah Trees By 
Barbara Bnggs l^oond Senos 16 plates -I- 16 
diagrams (London The Lutterworth Press, 
10^ ) 3s 6d net each sot 
Tub biologist always looks askanco at "beautiful 
colourod plates’’ of biological matenal, for, unlike 
the hand paintings of fiowors hous^ at Kew, 
scientific accuracy is abnost mvanably either 
disregarded or masked in tho stnving for artistic 
effect None of these sonos of colourod plates, 
however, should be placed in the usual category 
of coloured diagrams of plant and animal subjects 
In general, thoy arc very accurate, and though 
they show little but the identity and goneral 
structure of the plants they portray, they are to 
bo highly commended, since all tho plants are 
pictured on a backf^und representing their 
normal habitat There is little fault to find with 
accuracy in this connexion, except that few 
botanists would agree that the usual habitat of 
tho white deadnettle is “ruins and rocks’’ 

In each of the two senes of wild flowers, 135 
species arc represented In the senes of trees, 
each troo occupies one plate The usefulness of 
all three senes is onhanood by a collection of Ime 
diagrams accompanying each plate, where details 
of such diagnostic features os flower, fruit, leaf, 
wmter bud, etc , are given 

Tho plates can be highly recommended, for 
reference purposes, to teachers of elementary 
nature study and botany , also, they are so 
attractively done that they would decorate the 
classroom, laboratory or museum wall. 

Mathematwal Facta and Formvloe By A S. 
Percival Pp v+126 (Ixmdon, Glasgow and 
Bombay Blackie and Son, Ltd , 1633 ) 4a Qd. 
net 

To fill a notebook with the formulas that happen 
to have been of mbst use to himself and the 
comments that he has found most illuminating 
IS a pleasant and profitable task to anyone who 
performs it, but the result cannot have value of a 
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comparable kind to anjr reader. To say that it is 
hard to know to whom to recommend Mr Percivars 
disoursiTe jottings, which range from the multiph- 
cation of polynonuaJa to the solution of partial 
differential equations, is not to deny that some of 
his remarks were worth making On the other 
hand, the teacher who expects a protest against 
the ^valent inaccuracy in presenting the mtegral 
of 1/r will be disappomted to find o^y the usual 
formula, and inverae circular functions are said 
to bo essentially acute angles 
The one surpnsmg feature of the book is a six- 
figure table of log F (x), from 1 to 2 at interval 
0 001 There are only two substantial mistakes, 
and these would be patent m use against 1 266, 
for 6854 read 6834, and against 1 629, for 8274 
read 8174. Perhaps, however, the first row would 
puzzle an mexpenenced user, and when the 
seventh digit of the Smithsoman table from which 
he was extracting was a 6, Mr Percival adopted 
some rule of thumb mstead of looking elsewhere 
for a cloM'r approximation, and fifty entries are 
at fault by a unit in the last place for this reason 
E H N 

Men uxlhoul Money the Challenge of Barter and 
Senp By Wayne Weishaar and Wayne W 
Pamah ^ x + 111 (New York and London 
li P Putnam’s Sons, 1933 ) 6a net 
Tub seventy of the economic depression in the 
United States has led to the introduction oi barter 
on a considerable scale, and this book provides 
a vivid record of a remarkable movement m which 
about a million persons are partieipatmg. The 
simplest form desenbed is that in which commud- 
ities or services are directly exchanged against 
each other by farmers, dentists, barbers, shop- 
keejiers, doctors, artisans and labourers Direct 
barter, however, is limited, since a double comci- 
dence of wants may bo lackmg To meet this 
difficulty, exchanges have boon inaugurated to 
act as cloanng houses One such exchange, for 
example, found a farmer m Syracuse who was 
wdling to take shirts and shoes for his gram 
This was exchanged with a poultryman for eggs 
and fowls which m turn were traded with 
restaurants to provide meals for workers engaged 
in making shirts for the farmer 
Many of the exchanges issue ‘scrip’ or tokens 
which circulate as a kmd of local money Certam 
municipahties have also issued ‘senp’ to the 
unemployed m return for work on the roads To 
prevent debasement, this scrip has to be stamped 
at every transaction, thus building up a fund for 
its eventual redemption by the municipality 

Sacraments of StmpU Folk By R R Marett 
Pp vu-t-230 (Oxford Clarendon Press, 
London Oxford Umversity Press, 1933 ) llte 
net. 

In the second series of his lectures on the Gifford 
foundation dehvered in 1632-33, Dr Marott 
studies the function of the sacrament in natural 


religion, that is, as he understands it, m the 
reli^on of primitive peoples A sacrament is 
defined as “any nte which by way of sanction 
or positive blessing mvests a natural function 
with a supernatural authority of its own’’ This 
defimtion is tested in the course of the lectures 
by the study of particular mstances among the 
diverse activities of savage bfe Ritual, mstead 
of a deadening, is shown to be a vitalismg force, 
bringing emotion to the support of reason m 
promoting right action, these terms in this con- 
text, naturally, bemg used m a relative sense 
It will be seen that Dr Marett’s pomt of view 
m his analysis of pnmitive mstitutions and their 
ritualistic accompaniments is both psychological 
and sociological, while he applies a formula to 
the behaviour of primitive peoples which is equally 
apphcable to that of more advanced civilisations. 
This, however, is an aspect of his inquiry to which 
Dr Marett makes only incidental reference It 
should not, however, be overlooked, lost the 
broader view of anthropological studies be for- 
gotttm 

The Progress of Man a Short Survey of hxs 
Evolution, hts Customs and his Works By A. M 
Hocart Pp xvi +316 (London Methuen and 
Co , Ltd , 1933 ) 7s M net 
“Live man,” Mr Hocart says, “wants to know 
about his past as a key to his present The man 
who does not is dead ” He has written what is 
virtually a survey of the material of anthro- 
poli^cal science to satisfy that desire An 
enormous amount of ground is covered m a small 
compass , for he has traced the growth and 
achievement of man “from the time he can bo 
reckoned as man” down to the present day 
Mr Hocart will have none of the arbitrary divisions 
between prehistory and history, and between 
savage and civilised His treatment of the subject 
18 individual in style and original in method , and 
bo it added, at times provocative It is not possible 
to comment here in detad upon the many points 
upon which his views stimulate thought , but 
attention must be directed to the emphasis he 
lays on the psychological and ritualistic element 
in mechanical invention His protest against the 
misuse of ‘evolutionary’ in the study of technical 
development is salutary 

Network Synthesis Synthesis of a Finite Four- 
Terminal Netuvrl from Us Prescribed Driving- 
Point Functions and Transfer Function By 
Dr Charles Mason Gewertz Pp vi+257 
(London . Bailli6re, Tindall and Cox, 1933 ) 23« 
This work is an mteresting exercise, and its sub- 
title IS accurate The main title alone, however, 
IS quite misleadmg, for the reader who goes to 
this book for a general and comprehensive treat- 
ment will find that ho must first go elsewhere for 
the foundations on which the author builds, and 
in the end he wdl probably conclude that 
empinoism is sometimes cheaper than pure reason. 



NATURE 


January 20, 1934 


The John Murray Expedition to the Arabian Sea 
By Libct-Col R B Sbymoub Skwhij., o i b 


T he John Murray Expedition has now com- 
pletod itB first three months’ work, during 
which tune the HEMS Mabahtas has made four 
ormses, each of approximately three weeks’ dura- 
tion, namoly, (1) down the Red Sea and round 
the head of the Gulf of Aden between Penm and 
Aden , (2) around the Gulf of Aden and out into 
the Indian Ocean to tho south-east of Socotra , 
(3) along the southern and south-oastem coast of 
Arabia , and (4) up the Gulf of Oman We have 
thus completed our programme of work across tho 
northern part of the Arabian Sea and have earned 
out observations at 90 stations, of which 18 were 
m tho Red Sea and the Straits of Bab cl Mandeb, 


stations, 15 have been ‘complete’ ones, mcludmg 
both physico-chemical and biological observations , 
at 41, physico-chemical observations only have 
been made , trawls or dredges have been earned 
out at 37 , and at 8, observations have been made 
with the Pnestman grab 

Topoobaphy ahd Bottom Osposits 
Thanks to tho installation of the echo-sounding 
machme, we have boon able to carty on an sdmost 
contmuous survey of tho bottom during our four 
oruisos In the Red Sea we were able to confirm 
the presence of a deep area havmg a depth of 
2,204 metros (1,206 fathoms) m lat 25° 24' 12' N , 
long 36° 12' 12' E The bottom m the deeper 
levels consists largely of a rook, or coarse gravel, 
oontaining a high percentage of calcium oarlranate, 
that appears to be forming m situ 
We have three tunes traversed the Gulf of Aden 
along its whole length and have been able to detect 
the presence of no less than ten defimte ndges 
that run oUiquely across the northern and central 


parts of the Gulf in a north-east to south-west 
direction, the more westerly ridges showing a 
tendency to curve westwards We have not yet 
been able to define the most southerly limits of 
these ridges, but we hope to do so during our 
return ]oumey in April next 
Along the Arabian coast, throughout the area 
that we have mvestigated and extending from Ras 
Nus, the western headland of Khorya MorTO Bay, 
to Ras al Hadd at the eastern extremity, the coast 
Ime IB for the most part composed of high vertical, 
m m some places oven overhanging, cliffs, some of 
which nee to a height of 600-800n and are com- 
posed of a stratifi^ sandstone alternating wiHi 
horizontal bands of a harder material or hmestone 
A similar formation is also to be found on the 
Khorya Morya islands, though 
some of the steep bills are com- 
posed of gramte To seaward 
there is a broad, gently-sloping 
shelf, but at or near the 60 
fathoms level the sea-floor drops 
with great rapidity and is very 
irregular, runmng out in a com- 
pheated senes of submanne pro- 
montones, between which are 
deep gulhea Much of this 
bottom consists of rock that 
played havoc with our nets On 
one occasion we brought up in 
tho dredge from a depth of 1,416 
metres (774 fathoms) a half to 
throe quarters of a ton of angular 
gramte blocks of vanous sizes, 
without any trace of associated 
sand or mud, oonstitutmg a definite scree slope, 
and there can be httlo doubt that the whole coast- 
line IB part of a large geological fault 
Where not composed of rook, the bottom con- 
sists of a brown or green mud, and towards the 
eastern end m the neighbourhood of Ras al WuHd 
this green mud smells very strongly of sulphuretted 
hydrogen Bix observations showed that thin is 
present between the depths of 96 metres and 
1,263 metres, thou^ most strongly marked at 
421-467 metres, the occluded water firom a 
bottom-sample at 421 metres oontaining as much 
as 29 39 nuUigrams of sulphuretted hydrogen per 
htre This occurrence of sulphuretted hydrogen in 
the bottom deposit affords a parallel to the con- 
dition found in tho Black Sea and in some of the 
enclosed fjords, but its presence along an open sea- 
coast was scarcely to be expected and its cause 
mustatpresentremamunsolved. A very similar mud 
bottom, composed of green mud, or m the deepest 
depths of a grey clay, but not impregnated with sul- 
phuretted hydrogen, is found thiou^out the whole 
of the Gulf of Oman and along the coast of Makian 
and Baluchistan below a depth of about 260 metres. 


20 m the Gulf of Aden or to tho Houth-east of 
Socotra, 27 along the ooaat of Arabia, and 25 in 



i 10 1 Salinity nf tlw water In Uio Stralti of Bab tl M 
(Srptla in nufrM ) 

the Gulf of Oman and its approaches Of those 
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Between Ras al Hadd and the Indian ooaat in 
the neighbourhood of Elaraohi the echo-sounder 
has clearly revealed the presenoe of a submarine 
ndge that runs westward towards the entrance to 
the Oulf of Oman more or leas parallel to the hiU 
rsn^ of Baluchistan and Makm To the south 
of tw ndge and separated from it by a level plam 
with a faurly constant depth of 1,850 fathoms 
(3,383 metres) hes a second ndge that runs towards 
the Bouth-wert, and immediately to the south-east 
of this is a deep gully, bounded in its turn by the 
edge of a plateau that Blopra gradually downwards 
towards the south-east l^e bottom of this gully 
lies 2,000 fathoms below the sea surfrKXi and its 
general character remmds one strongly of a nver 
bed Have we here the now submei;^^ bed of the 
Indus, where it flowed out into the Arabian Sea at 

Hif c‘ 


Mandeb a sodes of observations was made on the 
character of the sea-water and the fauna of the 
shallow channel that connects the Red Sea with 
the Gulf of Aden There were indications of at 
least three different strata of water in the Straits, 
of which the uppermost was flowing out of the 
Red Sea, while the second and by far the largest 
of these water masses was flowing mto the h^n 
between the depths of 70 metres and 100 metres 
The lowest stratum, namely, that of the bottom 
water of the Red Sea, was extremely small or even 
non-existent and scarcely passes over the siU near 
Great Hanish Island (Fig 1) This condition of 
the water movements affords a marked contrast 
to the results obtamed by the Magtuight (1924) 
and the Ormonde (1027) in the months of April 
and May (mde Schott') At this latter .season of 

o' 11 ’ 



a pomt more to the north of its present mouth or, 
possibly, the mouth of the great Indo-brahm 
nver, the existenee of which was postulated by 
Pasooe and Pilgrim 1 

PUYSIOO-CUBHICAL RESULTS 

The physioo-chemioal examination of the sea- 
water of the Red Sea at all depths between the 
surface and the bottom indicates that there is in 
all probabihty a vertical circulation going on 
between a depth of 200-300 metres and the 
bottom, for at a depth of about 4(X>-500 metres 
the temperature a^ both the halogen- and 
oxygen-content of the water are at a minimum 
and exhibit a clear increase in passing either 
upwards towards the surface or downwards to 
the bottom. We hope to carry out further ob-* 
servations on this point during our return journey. 

On our way through the Straits of Bab el 


the year it u the outflowing bottom current and 
not the mflowing current that is the chief charac- 
tenstic 

A number of serial observations on the sea- 
water in the Gulf of Aden have shown that there 
18 in the Gulf a very complicated system of deep 
currents, and this is especially the case at the 
eastern end, where the “Socotra” current, to 
which Matthews has directed attention*, sweeps 
northwards, partly through the gap between Cape 
Guardafui ai^ Socotra partly to the east of 
the island A senes of five stations running from 
south to north were made across this part of the 
Oulf and the results obtamed mdioate a deep uid 
compheated vertical rotation of the water maases 
(Fig 2) 

At three places along the Arabian coast, lines of 
stations were run in order to detect, if possible, 
any upweUing of cold antarctiS bottom-water , 
but so for as our observations go, there was no 
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sign of any raoh phenomenon On two occamona, 
off Bas Sukra and Has Madraka, at the two ends 
respectively of Sukra Bay, there was a definite 
fall in the temperature of the surface water by as 
much as 2 6° , this apparently was not due to the 
upwelhng of deep water , but was probably caused 
by water upwelling from only moderate depths 
under the influonoe of the tidal currents 
In the Gulf of Oman (Fig 3), our observations 
mdicate that whereas there is an outfiowmg current 
that extends from the surface down to some 30-70 
metres and a second similar current extending 
from 126 metres down to 360 metres on the 
northern and 600 metres on the southern side of 
the Gulf, between these two layers them is a 
stratum of infiowing water that can be traced up 
the Gulf as far north as Station 71 (lat 25° 33' 00* 
N , long 5(1° 42' 18' K ) The bottom water, the 


upper hmit of which hes at a depth of some 360 
metres on the northern side and at about 6(X) 
metres on the southern side in the vicinity of 
Muscat, appears to bo an offshoot of deep Indian 
Oc-ean water that is moving northwards into the 
Gulf through the gap between Arabia and the 
Karachi plateau, to which I have already directed 
attention 

Biolooical Obsekvatioms 
On the biological side, two areas have proved to 
be extremely interestmg — not because of the rich- 
ness of their fauna, but, on the contrary, because 
of its paucity or oven complete absence The first 
IS the deep part of the Red Sea Dunng our cruise 
down this region m September, wo earned out 
several trawls and dredges m depths rangmg from 
56 metres to 1,107 metros, anil m four hauls m 
depths below 200 metres we were unable to detect 
any sign of hving orgamsms on the bottom, which, 
as already mentmned, consists of a calcareous rock 
that appears to be m prooess of formation tn aitv, 


In view of the endoeed oharacter of the basin, the 
depth of the entrance channel at Great Hanish 
Island just to the north of the Straits of Bab el 
Mandeb being only some 100 metres, the water of 
the Red Sea below this depth, as is well known, 
has a very high salinity (40 per millo and above) 
and a high temperature (22°-23° C ), though the 
oxygen content of the bottom water is higher 
than we expected to find and ranges from 1 32 to 
1 65 0 c per litre at depths between 8(H) metres 
and 1,600 metres m the northern part, sinking to 
less than 1 0 on the bottom in the southern area , 
but such conditions are of themselves scarcely 
sufficient to account for the complete absence of 
life. 

'The discovery of the second area, in which all 
life IS either completely absent or is extraonlmanly 
scanty, came as a complete surprise I hove already 
referred to the region of the 
Arabian coast near Ras al Hadd, 
where we discovered a bottom 
deposit of soft green mud that 
smelt strongly of sulphuretted 
hydrogen , such an area we 
would expect to find largely, 
if not entu^ly, devoid of animal 
bfe, but this azoic area appears 
to extend far beyond the limits 
of the region where siilphurettetl 
hydrogen is to be found and 
can ^ traced throughout the 
whole extent of the Gulf of Oman 
In this latter area the bottom 
consists of either a soft green mud 
or a grey clay, and between the 
depths of approximately 300 
metres and 1,760 metres there 
IS an almost complete absence of 
animal life, and even at so great 
a depth as 3,361 meties an hour’s 
trawl only resulted in the capture 
of two starfish 
In the accompanying tables I have given the 
various stations and their depths in the Gulf of 
Oman and off the Arabian coast, and it seems clear 
that this azoic area nut only lies at a deeper general 
level m the Gulf of Oman than on the Arabian 
coast but also that there is a diffiTence of level on 
the two Bides of the Gulf of Oman 'The upper 
Imut of the azoic area on the Arabian coast near 
Ras al Hadd lies somewhere between 83 metres 
and 102 metros and the lower limit between 1,263 
metres and 1,636 metres The depth of the lower 
limit, however, probably increases as we pass 
towanls the north-east, where we found prolific 
life at a depth of 962 metres, the trawl bnngmg up 
a number of fish and cnistacea and thousand of 
OphiuToids, m 1906 the RIMS investigator, 
when trawling m the near vioinity, also secu^ a 
good catch, ^ough the net was badly torn {vtde 
Lloyd, 1907, p 2*) There can thus be little doubt 
that this area is a fertile one , but a little to the 
east at a depth of 1,263 metres we were withm the 
zone of sulphuretted hydrogen and the catch aftCT 
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an hour's haul oonsuted of a single crab, Para- 
Umia sp. 

In the Oulf of Oman, the upper limit of the 
dead area appears to he at a slightly different 
level on the two sides. On the southern side in 
the vioimty of Muscat the great bulk of the fauna 
disappears between 210 and 209 metres, though a 
few hve animals were obtamed at a depth of 610 
metres , off the coast of Persian Makran no hfe 


Brtgmatxroa sp and Soopelids, were obtamed It 
would appear, therefore, that the stenhty of the 
area must be attributed either to some harmful 
character of tho bottom deposit or else to some 
seasonal change m the general conditions of the 
deep water 

The surface waters and the inshore areas in 
both regions, in marked contradistinction, appear 
to be particularly fertde Along the Arabian 
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was detected at a depth of 448 metres and it is 
somewhat significant that these levels correspond 
very fairly closely with tho upper level of the deep 
inflowing mass of water that is runmng up the 
Gulf under the out-flowing Persian Gulf water 
That this water is not per ae responsible for the 
absence of life is clearly shown by tho results of 
several horizontal hauls at depths down to as much 
as 1,600-2,000 metres, for at all depths numerous 
red deep-sea prawns and small fish, such as 
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No 
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coast we have carried out several successful trawls, 
special attention lieing paid to areas where the 
charts indicate the presence of coral , m every 
case we have found that true reef-forming corals 
are absent, though we have dredged a number of 
specimens of Ijophohelta, Caryophyllta and FJa- 
I^Uum, some still hving though many of them 
dead The chief ingredient of ^e reef appears to 
be L%thothamn%oneae 
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Recent Discoveries at Choukoutien* 

By Pbof. Davidson Black, r b s , Honorary Director, Cenozoio Research Laboratory, 
Geological Survey of China 


UpPEB pALiBOUTHIO CULTITBK IN "UPPBB CaVB" 

Sboihbnts 

A DETAILED account of the results of Hie 
Ghoukoutien ezoavations up to May 1933 
has already been presented m our memoir "Fossil 
Man m China" (Mem Qeol. Surv. Chma, Series A, 
No 11) In that report it was noted that above 
the Sma/tUhropM depoHts there occurred towards 
the top of the hill a pocket of grey sediments of 
apparently modem fades, the site being described < 

uw «I?5Sfiil)SSSfth?*aSlS25ia?slD5£!w?^^ 


as the "Upper Cave", Dunng the past season, 
Mr. W. C. Pei has systematically investigate the 
deposits of tho latter site, ably assisted by Mr. 
M N. Pien. Their efforts have been rewarded by 
the discovery of much additional material of unex- 
pected aroluBological significance 
(1) Sedtment^ and hthologieal duBraetera of 
Upper Cooe dapoaUa. The "Upper Cave” was a 
true cave but became compl^ly filled with a 
mixture of grey cave loam and angular flat lime- 
stone firagments, the latter being derived from 
the collapsed portion of its roof Tho roof is 
presmrvad over a quite large recess of the cave 
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which extends to a smaller lower chamber not 
yet completely excavated Where exposed, the 
cave walls are covered with stalactites and stalag- 
mites. The grey Upper Cave sediments are largely 
unconsolida^ and are m contact only over a few 
square metres vnth the hard red bods and stal- 
agmitic floors capping the SttMiUhropua strata of 
I^Mjahty 1. Elsewhere the Upper Cave appears 
to be developed as an mdependent system 

(2) fauna of the Upper Cave Though not 
very abundant, the Upper Cave fauna is remark- 
ably rich m types and mcludes a puzzbngly laige 
number of almost complete skeletons, the bones 
of which lie m correct association and are but 
slightly fossilised The most mtercsting forms are 
as follows • — Hycena (an oxtmet species very 
different from that found in the StnarUhropua beds 
but similar to that of Sjara-osso-Gol) , Felta Itgrta 
(entire skeleton) ; Cynatlurue, which is now 
restnoted to India (an entire skeleton) , Vtverra 
(no lonmr found m North China) , the wild ass , 
Equus hemtotiua , and the deer, Cerrma elaphua 
(an entire skeleton), having antlers cunously 
similar to the special form from Sjara-osso-Gol 

(3) Human and cultural rematna In associa- 
tion with this fauna there occur both human 
skeletal remains and traces of mdustry. The 
skeletal remains are of modem typo {Homo aaptena) 
and so far oompnse two almost complete but 
somewhat crush^ skulls, other skull fragments 
and teeth, fragmentary lower jaws, bones of the 
upper extremity (mcludmg one clavicle displaying 
a healed fracture), vortebrao, leg and foot bones 
Traces of fire (charcoal and ash) arc abundant 

There are three stone implements m a beautiful 
black chert, a well-made scrateher m vem quartz 
and several flakes and nuclei m vem quartz, and 
also a needle (eye broken), a doer canon bone 
worked at both ends, some thirty or more fox 
oamne teeth perforated for necklace, an ornamental 
cyhndncal piece made from a long bone of a bird, 
and a considerable quantity of oolitic hsomatite 
probably unported from a considerable distance 
So far, no trace of pottery, polished stone or 
miorohthio industry has been encountered 

Condvmona The material recovered will shortly 
be made the subject of a full report and the 
oonclusionB here offered are whoUy tentative 
(a) 'Die Upper Cave deposits appear to be decidedly 
younger than the Stnanthropua layers of Locahty 1, 


ftam which they are separated by stratigraphic 
and lithological disconformity and by a founistio 
mterval (absence of thiok-jawed deer, occurrence 
of a special ffytsna, presence of C. daphua, E. 
hemionua, etc.). (6) ^e Upper Cave deposit is, 
however, probably also Pleistocene m age (collapsed 
cave, loess-hke aliments, presence of Hyaena , of. 
apekaa, Cynatlurua, Vtverra, E hemumua, special 
deer, etc), (c) In these circumstances, we are 
mohned provisionally to attribute the associated 
human remains to a Late Pleistocene, Palssohthic 
culture The latter would seem to correspond 
approximately to the same stage as the Upper 
PaJasolithio of Siberia and Europe. It appears, 
however, to bo somewhat more advanced than the 
Ordos mdustries (Shui-tung-ko and Sjora-osso-Qol) 
m which no typically worked bones have thus far 
been found in cortam association 

Cynoeephalua Rbhaims 

In a cyhndncal solution cavity about a metre 
m diameter in the limestone to the south of 
Locahty 1, Mr M. N Pion discovered this season 
a considerable number of fossil bones imbedded m 
a pecuhar red deposit containing a large proportion 
of small well-rounded pebbles These bones are 
remarkably fossilised and heavy, many of them 
bemg water- worn and rounded. A few, however, 
are well preserved, among the latter being several 
teeth and hmb bones of a large baboon, probably 
Cynoeephalua tcimant, Schloasor Stnlungly similar 
deposits contammg the same type of heavy rolled 
bone fossils have already been encountered at the 
very base of the Stnanthropua deposits of Locality 
1 (Lower Cave) At the present stage of excavation 
it remains an open quertion whether or not these 
beds represent a pre-Choukoutien stage or merely 
correspond to an early phase m the last filhng of 
the clefts 

In any case it would scorn that one must con- 
clude from this latest discovery that the Choukou- 
tien fissures have been successively inhabited by 
baboons, by Stnanthropua and by a modem type 
of Homo However, such a comcidence appears 
lees extraordmary when it is recalled that uough 
Ordovician hme^ne is widely distributed along 
the Western Hills, at Choukoutien, on account of 
its low anticlinal structure at the borders of the 
plam, it 18 exceptionally well situated for dis- 
section into fissures and caves 


Obituary 


Pbov. J Joly, t.bs. 

J OHN JOLY came of a remarkable hneage. His 
father’s grandfather was a membw of a 
French iloble family Hu mother, a German 
countess, whose fa^y had been ennobled by 
Ftedeiidk the Great, was descended from Greek, 
Italian, and Engtish ancestors. This mixture cf 
blood, perhaps, may explain hu ready sympaiby 
with the most diverse penonahtiee, his princely 
graerosity which often gave to others what he 


domed to himself, and hu versatility which enabled 
him to prosecute research m so many fields of 
knowled^, and to obtam teo^tio pleasure in the 
realms of art, hterature, muaio and science. 

Joly’s earh^ papers were mostly occupied witii 
mine^ogy. The b^ty of tiie colour and form of 
minerals had a marreUoua atteaction for him. In 
tbu period he wrote on the ash of Krakotoa, benyl, 
lolite and harmotome. Investigation on theee 
minerals led him to devise the meldometer and 
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apophorometer, by means of which he detennmed 
t£e mdtmg points of nunerals with the greateet 
accuracy, and was able -by volatiluation to reveal 
their constituents in a much more eleoant and 
delicate way than by the blowpipe. Amut this 
time idso he devoted some attention to the problem 
of accurate photometry and densed the well-known 
diffusion photometer. Next followed the invention 
of the stMun-calorimeter, which not only enabled 
him to determine with greater accuracy than ever 
before the specifio heats of minerals, but also put 
into the grasp of his imaginative mind the power of 
deternuning directly the specifio heats of gases at 
constant volume In this way he solved an experi- 
mental problem which had the highest importance 
m molecular theory. In 1892, doubtless in reoogm- 
tion of this achievement, he was elected to the 
Royal Society 

By a beautiful novel method Joly obtamod the 
volume change of rocks and minerals on fusion, 
and so contributed accurate and important data 
to geophysics His expenments with electrically 
heated furnaces enabled him at a very early period 
to isolate aluminium from aluminium silicates, but 
unfortunately a discouraging word from a semor 
deterred him from pubhshmg the result, and so 
others obtained the credit for this method of 
reducing the element Dunng this penod, photo- 
mphio work became absorbingly mteresting to 
him, and he mvestigated the relation of the 
sensitivity of the phot^aphic film to temperature, 
and suggested the electronic theory of the latent 
image He invented shutters for use in stellar 
photography and a photographic method for the 
detection of variable stars But m this field hia 
most arresting invention was the method of colour 
photography by which ho rendered it possible for 
the fi^ tune to reproduce with accuracy on a 
single transparent plate the colours of Nature At 
about the same time, his attention was directed 
to Lowell’s observations on the canals of Mars 
Contrary to the received statements that these 
markmgs on the surface of the planet were all 
portions of great circles, Joly perceived that 
this was not the case, and he showed that all 
could be traced by moons rotating near the surface 
of the primary, uid so propounded a rational 
physical theory. Another essay of astroncmiical 
beanng, startUng alike in its imagination and 
htcrary style, is hia “Theory of the Prematerial 
Condition of the Universe.” 

Biological speculations frequently kindled Joly’s 
imagination, and m essays on the toght colours of 
Alpine plants, and on the abundance of life, he 
made contributions to biological philosophy which 
are too often neglected In oollalwration lidth one 
of the wiiten of this notice, he formulated the 
cohesion theory of the ascent of sap, and devised 
and carried out several novel and brautiful experi- 
ments with plants. Here also should be mentioned 
his speonlatioais on the connexion between cosmic^ 
ram and ceDulsi evdlntion, morbid and normal. 

Tune and again Joly returned to his first love 
of mineralogy and gMogy, and his work on the 


thermal eiroansion of the diamond, the action of 
the ions of sea-water in sedimentation, and the 
infiuenoe of pressure on the order of formation of 
mmerals m igneous rocks, ingemously made use of 
physical prmciples for the solution of long-standing 
problems. Expenments on solvent denudation led 
him to formulate his method of determining the 
geolt^cal age of the earth by the sodium content 
of the ocean The penod yielded by this method 
m its early stages is now generally oonsidercd to 
be an under-estimate, but it must be remembered 
that, at the time, it materially and rationally ex- 
tended the much more cnpphng estimate of the 
earher physicists In this connexion may be 
mentioned the attractive spell the sea exorcised 
on his nund, and while he sailed m small boats or 
m large sbira, geological problems were not the 
only ones which occupied his thoughts In these 
surronndmgs he devis^ a method of observing the 
altitude of a celestial object at sea dunng night- 
time, or when the horizon is obscured , he devised 
the collision predictor and synchronous signalling, 
an explosive sounder, two types of borers for 
obtaimng samples of aliments and rock from the 
sea bottom, and floating breakwaters whereby the 
energy of the breaking waves is transformed mto 
turbulent movements round the keel of a floating 
vessel 

It IS, however, in the field of the apphcation of 
‘the heat-produemg properties of the radioactive 
elements to geophjrsical problems that Joly did 
some of hiB ^t-known work So early as 1903, 
when Pierre Cune and Laborde first deflmtely 
established the continuous heat-production of 
radium, he pointed out the importance of this 
fact m geological science and its beanng on Lord 
Kelvm’s view of the age of the earth, which was 
based on thermal considerations The first actual 
detection of the wide distnbution of the radio- 
active elements m terrestrial surface materials was 
due to the present Lord Rayleigh in 1906, but 
afterwards Joly and his pupils devoted much 
attention to this problem, and measurements on 
matenab from most parts of the globe have been 
made in his laboratory. In 1900 he devised his 
method for the measurement of thonum m a rock, 
a problem previously unattacked, and in 1911 his 
well-known furnace method of determimng the 
radium content of a rock. 

Joly’s early views on the effect of radioactivity 
on eaiflJi histo^ are contained m his book, “Bedio- 
activity and Geology” (London. Constable and 
Co., 1900). His weory of the production of 
^eochroic halos by a-ray dismtegration also dates 
from about this penod. In conjunction with Lord 
Rutherford he devised a new method of deducing 
the age of the mineral containing the halo, which 
gave results for geolomoal ages more in aoowdance 
witii the other racuosMtive meHiods than his 
previous method baaed on solvent dwindation. In 
subsequent yeari he expended much time in 
further mvestigation of these haks, obtaining 
many intoesting results, among lAioh may be 
menHooed his ouaooveiy of an unknown radio- 
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active element, which he provisionally named While at Hy^res, where he went for hu health, he 
hibemium During the past year, this element constituted himself ‘foreign correspondent’ and 
has been shown by G Hevesy and M Pahl to be pablishod many notes on the natum history of 
samarium the south of Franco. Owmg to these activities, he 

Joly’s general mterest m all radioactive problems, acquired amoi^ his schooI-fellowB the title of 'the 

and his groat sympathy with human suffering, led Professor’, a title by which he was always known 

to the foundation of the Irish Radium Institute among his oldest fnends 

by the Royal Dubbn Society m 1014 He was In oollogo Joly was omnivorous m his readmg, 
both the originator and strong advocate of this but always refused to bo limited by examination 

Institute, and its present highly satisfactory con- courses, and so it happened that while he studied 

dition IB largely duo to hun Among those to physics, chemistry, mmeralogy and modem litera- 

whom Joly was personally known, it would, we tore with zeal, his only academic distmotion was 

think , be unanimously agr^ that, of all his many first honours m English hterature In the engineer- 

activitieB, this was the one nearest his heart, and ing school, however, his soundness and onginahty 

for which he would best like to bo remembered were recognised and he was placed at the top of 

The so-called Dublin method of using radon m the list in all subjects at the B.A.T examinations 

fine oapillary glass tubes, which can be placed After his degree he held minor posts in the 

msido hollow metal noodles, was first developed enmneenng school and in the school of physios, 

by him, and his life-long fnend, tho late Dr. and while still FitzGerald’s assistant, he had 

Walter Stevenson This method of using radon already attracted attention by his early mventions 

and not tho actual radium salt has always been and researches m mmeralogy and calonmetry In 

employed at the Irish Institute, and has also been 1897 he became professor of ^logy at Trmity 
adopted at many other centres To the end, his Colli^o, Dublin, and though he roooived many 

mterest m radium therapy never failed , some of ofibra of more lucrative posts, he remamed until 

his most recent papers, read before the Royal his death on December 7 last a Tnmty man 

Dublm Society, dccil with improvements in its Throughout his career, he kept m close oon- 

teohnique Those mclude the use of native radio- tact with tho students, and formed and oooom- 

active powders and a mccbamcal means of focus- phshed many schemes for increasing undergraduate 

mg y-rays on doep-seated tumours amemties He was keenly mterested m tho scientific 

Durmg the War, Joly devoted his attention to development of T C D , and was the originator and 

vanous technical problems At its conclusion, he secretary of the science fund whereby TOD 

returned to the study of radioactivity, and was acquired the present schools of physics and botany, 

among tho first to attempt the separation of the with their equipment and most of their endow- 

lead isotopes by physiol method Later he ment Tho special research endowment of the 

became interest^ m the problem of vision, and school of geology by the late Earl of Ivoagh was a 

developed a theory of colour vision based on the recognition of lus personahty and distmotion as an 

quantum theory of photoelectnc omission and mvestigator He acted for many years as secretory 

^0 physiological structure of the rotma In 1023 to the Academic Council and was a member of the 

ho was asked to dotenmne tho radioactive contents Board of T C D In 1919 he was elected to a 

of some South African rocks, and this led hun to fellowship m the College. 

a reconsideration of the effect of radioactivity m Outside his College also Joly hod many activities, 
geological history From this sprang his theory of He was sucooesivoly member of council, secretary, 

thermal cycles, which he has so bnlbantly pre- vice-president and president of the Royal Dublm 

sented m his book on the surface history of the Society He contnbutod many papers to its Trans- 

earth The pubhcation of this work is a landmark actwna and Proceedingt, and interested himself m 

m the advance of geological science, focusing, as every way in its welfare, uid m forwarding its 

it does, the attention of geologists on the enormous Ho was warden of the Alexandra CoU^ and was 

importance of radioactivity m earth history, and one of the delemtes of the Balfour ^uoational 

givmg a rational explanation of the succession of Mission to Amenca m 1918 On the Board of Ihsh 

revolutions and geological strata. His subsequent laghts be was one of tho most active commissioners, 

work, mostly earned out m conjunction with one and delighted to put his scientific knowledge a^ 

of the present wnters, was Isigely devoted to mventive mmd at its servioo. He was (dso a 

further radioactive measurements, in the course of governor of two Dublm hospitals. In his earlier 

which the very low radium content of the eclogites days he was a keen Alpine climber, and yachtsman, 

was established, a fact of great interest in geological and many of his researches wore planned and his 

theory. philoeoplucal and speculative wntings Hinmi—orf 

Joto Joly was bom m Hollywood, King’s with his companions on these expemtions His 

County, in 1867. His early education was obtained fundamental method of treatment, his extra- 

in Bathmines School In his school-days, which ordinary origmality and intellectual fertUity, and 

for vanous reasons were short, apparently he his testhetio appreciation of Nature made these 

attracted no special attention m the usual educa- conversations unforgettable by those who had the 

Jtional tests, but won great populanty among his good fortune to be with him. 

Allows by his powers of narration and tho ongma! Hmraty H Dixon. 

tfdea which he oontnbuted to the sohooL magazine j, H. J. Foou. 
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Wb regret to record the death at Oxford on 
January 0 after a short illness of Mr Henry Francis 
Biggs, whose place m the UniTorsity as a tutor in 
physics will be difficult to fill In spite of severe 
calls on his tune and energy m the fulfilment of 
his academic work, he took a keen mterest in the 
latest developments of physios, and contnbutcd 
to the columns of this journal and to other scientific 
journals His main published works are an “Intro- 
ductory Sketch on Wave Mechanics” and a mono- 
graph on “The Electromagnetic Field”, the latter 
of which appeared only a few days before his death 

Mr Biggs wont to Oxford m 1919 as a demon- 
strator in the Electrical ijaboratory under Prof 
J S E Townsend, and took an swtive part m the 
teaching of physios m the University Ho had a 
varied oxpenenoe of academic bfc, having studied 
at Trinity College, Dublm, and at Cambridge, and 


having held a lectureship at the South Afhcan 
College (now the Umversity of Cape Town), and 
later a lectureship at the University of Manchester. 
During the War he was attached to a sound tanging 
unit, where his theoretical knowledge, his practical 
skill and mventive ability found abundant scope 
Mr Biggs will be greatly missed by his pupils 
and eolloagues, who will long cherish the memory 
of a oultur^, courteous and mteresting porsonahty 

Wb regret to announce the following deaths 
Sir William Lawrence, treasurer of the Royal 
Horticultural Society, 1924-29, formerly lecturer 
m organic chemistry in the University of Man- 
chester, on January 4, aged sixty-three years 
Sir Donald MacAbster, K C B , Chancellor of 
the University of Glasgow since 19*29, and president 
of the General Medical Council m 1904-31, on 
January IS, agnl seventy-nine years 


News and Views 


Dr. Harlow Shapley 

Thk Gold Medal of the Royal A'^tronomical Society 
has been awarded to Dr Harlow Shapley for his 
studies of the structure and dimensions of the galactin 
system Dr. Shapley, who was bom on November 2, 
1S86, has been director of Harvard College Observa- 
tory and Pamo professor of ostronoray at Harvard 
since 1921, siicceoding E, C. Pickering. Ho is known 
particularly for his development of the porioil- 
lummosity law of the relation between the period of 
variation and the absolute magnitude of Cepheid 
vat table stars. The apparent magmtude of tho 
( 'uphold variables m a globular cluster is measured 
and compared with tho known absolute magmtude 
of a Cepheid of tho same period, and from this the 
distance of the cluster is obtamed immediately, 
provided absorption of bght m interstellar apace is 
negligible. In 1910-18 ho published a noteworthy 
senes of papers on researches on tho globular clusters 
which brought these objects prominently beforo 
ostronomors His prmoipal results wero brought 
together m 1930 in his "Star Clusters" Dr Sbapley's 
investigations have been applied at Mount Wilson 
by Dr E F. Hubble to measure the distances of the 
spiral nebuke. Reoent papers from tho Harvard 
College Observatory have duousaod the distributiou 
of the galaxies and the uniformity of distnbution 
of matter m space. Dr Shapley is a member of tho 
Uniteil States National Ao^my of Soiences and 
an assooiate of the Rojral Astronomical Society. 

Cidwyn Gold Medal of the Institution of the Rubber 

Industiy 

Th* Colwyn Gold Medal of the Institution of tho 
Rubber Industry has been awarded to Dr. O. de 
Vnee, until 1980, direotor of the Rubber Station, 
Buitensorg, for soientifio work m oonnexion with the ' 
production of raw rubber. Tho medal was presented 
to Dr. do Vnea by Sir George Behorrell, president of 


tho Institution, on tho occasion of tho twelfth annual 
general mi>eting of the Institution held on January 12. 
Dr O do Vnea has devoted tho best part of two 
decades to the investigation of plantation rubber 
problems His work at tho Uuilensorg Testing 
Station m Java bmught wuild wide fame not only 
to tho Testing Station but also to himself It covered 
a largo number of problems of various tyjxis which 
onse between the growing of the tree and tho eventual 
vuloaiiisation of the rubber in the distant fnotories. 
He cleared up many obscure plantation practices, 
mdioating the reason, if any, for their existence Dr. 
de Vnos overhauled and set new standards in methods 
for testmg plantation rubber Hw mvostigations 
contributed to the further standardisation of plan- 
tation mbber and its characteristics in resjieot to 
vulcanisation and mechanical qualities Tho pnn- 
cipal aspect of Dr de Vries’s work has been his 
desire to ensure its availability throughout the world 
Tho result of his mvestigations wero published in 
Dutch, but with a generous disregard for tho labour 
entailed, the publication of each mvestigation was 
occomponieil by a version in English. Himilarly m 
1020 he produced an Elnglish translation of his well- 
known book on "Estate Rubber", the original Dutch 
version of which appecured m the following year. 
This book IS a lasting monument to his activities. 

Early Man in China 

Fubthbb exploration at Choukoutien has resulted 
m discoveries which, if loss sensational than that of 
Poking man, are none the less of considerable im- 
portance as additions to our knowledge of the distri- 
bution of pabeohthio industries and of ‘modem man* 
m late pleiatooone times According to Prof. Davidson 
Black’s report on field-work at Choukoutien m 1038, 
which was presented at the annual meeting of the 
Qeologioal Society of China on November 11, and 
appears m this issue of Natubb (p 89), Dr. W C. 
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Pel and Mr. M. N. Pien, in excavating the grey 
seduuentary deposits of what is known as the “Upper 
Cave", have discovered human skeletal remains m 
association with a fauna, m part extmet, implements 
of atone and bone and abundant traces of fire and 
charcoal These sedimentary deposits wore largely 
unoonsuhdated and m contact only over a few square 
metres with the hard rod bods and stalagmite floor 
capping the strata m which the relics of Sxnanihropua 
were discovered The human skeletal remains include 
two skulls, which fortunately are complete, though 
said to bo “bomowhat crushed" , so that there should 
bo no question of the ooiroctness of their attribution 
to Homo aapima Full description of their specific 
characters will bo awaited with the greatest of 
mtercst, as the first speoimois of ‘modem man* of 
palaeolithic age to be found m China In viow of the 
chauw^ter and associations of the discovery, subse- 
quent consideration should confirm rather than con- 
trovert Prof, niook's tentative conclusion as to the 
late pleistocene ilating of the find amd the oorro- 
spondenen of the induatr}’ with the Upper Palaeobthio 
of Sibena and Europe The further discovery of 
fossilised bones of baboon, upon which Prof. Black 
bases a scijuenoe of heXtoon-SxnanthropuM-Horno 
sapxtna, points to conditions at Choukoutien which 
will repay exhaustive study of the site 

Indian Earthquake of January 15 

Aw earthquake of considerable strength and of 
much int<*rest occurred in Northern India at about 
2 40 p m. on January 16 The loss of life was larger 
than at first apiioar^, 61 deaths bemg officially re- 
ported in the Patna district, 1,000 unofficially re- 
ported at MuzaCTarhur, and smaller numbers in other 
districts In its long duration and immense disturbed 
arou, the earthquake possossos two features of a great 
destructive shock An mteresting poult m the recent 
earthquake w its probable connexion with tlie great 
earthquake of June 12, 1897, described by Mr R D 
Oldham in a report whn h is one of the most valuable 
that we possess on any earthquake The plocos that 
suffered serious damage are (from oast to west) 
Jamalpur, Darjeeling, Patna, Uaya (Bihar), Benares 
and Cuwnporo Jamalpur lies withm the epicentral 
area of 1807 All the others ore moluded withm an 
area about 600 miles long from oast to west The 
epicrentre thus seems to he about 360 miles to the 
west of that of 1807. At Calcutta, about 300 miles 
south-east of the epicentre, the shock was so strong 
that the seismograph at Ahpore was put out of 
action The shock there is said to have lasted 8 mm., 
the violent motion m the middle oontmiung for 
mm Durations of 6 mm at Cawnpore and 3 min. 
at Delhi are also reported, but strong after-shocks 
may be moluded m such estimates At Jubbulpore 
(about 360 miles from the epicentre) houses were 
shaken so strongly that people burned mto the 
streets Even at Bombay (more than 800 miles), a 
mild shook was felt 

Thb area disturbed by the earthquake may thus 
amount to os much as two nuUion square miles, or 
about the same os that over vduoh the Assam earth- 


quake of 1807 and the Kangra earthquake of 1906 
were felt The whole Himalayan arc is bounded by 
four great seismic regions, namely (from east to 
west), Assam, Nopal, the Punjab and Cashmere. 
Denotmg these regions by the letters A, B,C, D, and 
confining ourselves (with one exception) to great 
destructive shocks, we have the following succession 
of areas disturbed D 1828, C 1832, B 1833, A 1869, 
B 1869, C 1876 (semi-destruotivc), D 1886, A 1807, 
C 1006, B 1034, a oontmuous migration firom D to 
A and back agam to D, followed by an osoillation to 
the east m 1807, back to the north-west m 1906, and 
endmg m the mtermediate region m the present year 

Wave-length Changes of European Broadcasting Stations 

About an hour before raidmght last Sunday, 
January 14, a large proportion of the broadeasting 
stations in Europe adjusted their wave-lengths to 
conform with the provisions of a sohome evolved at 
a conference of the International Broadcasting Union 
held at Lucerne m May and Juno 1933 The object 
of this Luoeme Plan was to effect such a distribution 
of wave-lengths from a geographical x>omt of view 
that tho amount of interferenca caused to the semoe 
of any broadcasting station should be reduced to a 
minimum To assist in the matter, the Plan also pro- 
vides for certam maximum power limitations which 
differ according to the wave-length range Unfortu- 
nately, the operation of the scheme at the preset 
time IS not completely sucoeesful because several 
countries deolmed to sign the agreement, while a 
few mdividual stations are also not abiding by the 
terms appboablo to their country During the first 
portion of the change-over programme, each broad- 
castmg station adjusted its wave-length with the aid 
of its own national oabbratuig station Then at 
about 2 30 a m on Monday momuig the Brussels 
Chcckmg Station of the International Broadcasting 
Umon began to chock tho wave-lengths of tho stations 
at tho rate of twenty-four an hour, this procedure 
contmumg until about 7.30 a m This checking pro- 
cess W88 resumed during Monday mght after the 
cessation of the normal programmes 

Ob’ the medium wave-lengths band, the ohanges 
wore carried out without much difficulty and when 
the final adjustments have been made at oertam 
stations, It IS expected that European reception of 
broadcasting m general will have been appreciably 
improved. On the long-wave band, however, cer- 
tain difficulties have resulted from the non-ocmplianoe 
of some countries and stations with the provisions of 
the scheme, but it is hoped that a convenient com- 
promise will be reached m the near future. Listeners 
to British stations will not experience much difficulty 
m finding their new tuning adjustments, for exoept 
in the ease of Bournemouth, the change was fairly 
small. A usefiil pamphlet, entitled "The Luoeme 
Plan”, explaining the wave-length ehongea has been 
published by the B B.C., and some of tflehnlnn] 
penodioals such as the WirOtM World and World 
Rad%o have provided uaefiil ehorta by means of whioh 
the new position of any European station on the 
wave-length scale can be asoertamed. 
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New Chcmiitry Btuldaig at Umvcntty of Leeds 

Sib Fbbdiibiok Qowuind Hofkinb, pieaident 
of the Royal Society, formally opened the new 
chemistry building at the Univemty of Leeds, 
on January 12, m the preeenoe of the Pro* 
Chanoellor of the Univeraity, Col C. H. Tetley, 
the Vioe-Chonoollor, Sir James BaiUie, and a repre- 
sentative gathering of past and present members 
of the Umversity and of visitors from other univer- j 
Bities, Sir Fredenok Hopkins, m an address entitled | 
“Modes of Thought m Chemiatiy’*, stressed the im- | 
portanoe of ohemioal knowledge for national progress 
and enqihasised the importance of experimental 
inqiury m pure ohemistry, one of the fundamental 
scienooe. In a ontical and stimulating diaoussion of 
the differences m the habits of thought of workers m 
the several sections of pure chemistry, he dwelt on 
the great results which have been achieved especially 
m orgomc chemistry by the use of a mode of thought 
essentially pictorial and non-mathematical, which 
IS as neoessary as the more quantitative methods of 
the physical chemist. After the ceremony in the 
large lecture theatre, an inspection was made of the 
new laboratories The rapid growth of the Depart- 
ment under Prof Arthur Smithells, who suceeeded 
Hir Edward Thorpe and by whose eSorts the chairs 
of oiganie and physical chemistry were instituted, 
rcdlod for an extension of space but for many yeans 
the only quarters available were buildings of a tem- 
porary nature and geographieally separated. Now, 
thanks to the generous response of the publie and Uio 
policy of the University Council, all the various 
Hectiuns of pure ohemistry have been gathered 
together under one roof m a now building facing 
Woodhoiise Lane, which forms the latest addition to 
the general scheme for the extension of the Umversity 
of Leeds 

Ball T .i ghtniny 

Puor. J C. Jbnsen, of Nebraska Wesleyan 
Umversity, Washington, describes in Phyatca, vol. 4, 
October, 1033, how he wu fortunate enough to photo- 
gnqoh ball bghtning when he was taking photographs 
of ordinary lightning in on August thunderstorm. The 
display of lightning was taking place in the region 
of the outnishing cold squall m advance of the mam 
mass of the storm, and this squall was carrying with 
it groat quantities of dust. In the wake of one of 
the flashes eame the globular lightning, apparently 
floating slowly downwards. Two or three brilliant 
globular structures of the kind known as ball lightning 
appeared to travel along a pair of high-voltage 
power lines for a oonsiderable distcuioe, eventually 
fallmg to the ground and disappearing with a loud 
report. Two are clearly viaiUe on one of the photo- 
graphs, and, os their distsuioe was known, it was on 
easy matter to determine their diameters, which 
were found to be very much larger Uian numerous 
observationi of the phenomenon made elsewhere 
would have led one to expect, nanoely, 28 ft. and- 
42 ft. Unfortunately, boll lightning u so rare oom- 
pared with ordinary ligh tning that the much desired 
conflimatoxy evidenoe of the ooouirenoe of such 


large globulM- struotures that might result from 
further photographs may be a long time m coming 
There seems no doubt from the repeated observations 
of ball li ghtnin g made inside houses, and from the 
sise of holes mode by it through window-panes, that 
It IS generally much smaller. 

Mind, Bram and Survival 

Da WuxiAK BauwN, lecturing on “Modem Soienoe 
and the Possibility of Survival”, at the Survival 
League at Caxton Hall on January 11, discussed the 
vanoiw theonos of relation of mind to brain, and 
expressed the view that nothmg firmly eHtablished m 
m^em soienoe makes personal survival after bodily 
death mtelleotuolly mconoeivable But the task of 
obtaining reliable evidence is beset with enormous 
diffloultiee The results and messages m modiuinistio 
trance should be closely scrutinised m the light of 
modem knowledge of the psychology of the unoon- 
aoious, and sifted with duo regard to the statistioal 
laws of chance ooinoidenoo Spontaneous psychic 
exponenens on the port of private individuals, though 
more rehable in other respects, ore specially diflloult 
to assess statistically There is little doubt that a 
large proportion of the apparent evidenoe for survival 
has to be rejected by stnet science ; but when all the 
sifting has l^n done there remains a small residuum 
very difficult to explam Phenomena can only bo 
fitted into a scientific system if their conditions of 
causation arc known, and this is far from being the 
ease with psychic phenomena, although some of the 
more general conditions arc being gradually revealed. 
Very thoroughgoing psyoliologicat analysis of seleotod 
mediums will advance our knowledge considerably in 
this dim borderland of scienoe, and may mdioate 
further Imes of investigation. 

Administration and Management m Industry 

Thb number of societies and institutions dealing 
with the adminiatrativo or managerial side of m- 
dustry is now very considerable and covers a wide 
and varied Hold m works management, oostmg, 
salesmanship, advertising, research, oto. That there 
IS plenty of work and scope for organisations of thia 
sort is evident enough, but there is certainly some 
ground for supposing that their number may soon 
become exeesaive, and some at least may be unable 
to obtam sufficient financial support to keep gomg, 
eapecially smee the subeonption ratea ore neoessanly 
rather high and correspondingly onerous to manu- 
facturers and their exeoutivea in these difficult tunes. 
From ita name, the Institute of Industrial Admmistra- 
tion should be oiqiable of covering the whole territory, 
but it has many rivals It is to be hoped there u 
room for all, and that there will be no desperate 
struggle for survival The Institute held its annua] 
general meeting on December 12, and an increase 
m the Bubaonption of corporate members from 
3 guineas to 6 guineas vras reoommsoded. This la 
to be interpreted, we hope, as a measure of in c re a s e d 
usefulness to membem rather than os an expiring 
clutch for more flinds. The psqiera presented at the 
1982-33 session have just been published, on 
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‘Roncxxl’ Hhoeto bound in paper covers (London ■ 
Institute of Industiial Administration, 1933 6« ). 

They are none the wonw for thw, and two of thorn 
deal m on effective manner with diflfloult probloms 
of distribution, and another is on rcsourch in industry, 
by Mr A P M Fleming 

In few branches of social study, however, is there 
a greater tendency to discursiveness and mere talk 
than in theao various divisions of industnal adminis- 
tration, especially m salisufuanship and iul\ ertising , 
and in fewer still is then' a greater misuso of the 
term ‘science* In the pn]M>rs hero jiublishisl it must 
bo adniitttxl that this tendency is little in evidence 
They am indeed bright, bnof and stimulating The 
discursive tendency is pi'rhujw exhibitnl most in the 
first paper on perxonal and unjicrsanal management, 
by II N Munro, althuiigli his tlieme, so far os it can 
be defmitcly approhendod, seems sound enough 
Tlie next two papers, on distnbution, are well worth 
reading euid serious n'flevtion, not only bis^auso this 
Buliject is one of the most impoitant and difficult 
in the present age, but also because the authors 
strongly condemn that ‘production complex* which 
IS still too much ui «v ideme in industrial management. 
One of tlicm, based largely on personal experience, 
has an air of convmeing reality and logic which is 
V ery attractive It is s< areely nis essory to aay that 
Mr Fleming's paper on research is characterised by 
his usual mctliodical and orderly presentation, and 
overwhelming arguments in supixirt of far sighted 
research policies and carefully tliought-out research 
programmes Other finpi'ra deal with linarice and 
sccictarial duties 

Flood and Erosion Control 

Amono Iho various expedients put forward for 
dealmg with the problem of unemployment m tho 
United States, one of consulerablo interest from a 
scientific point of viow la thot of Dr L E Freuden- 
thal, chairman of the Institute of Irrigation Agn- 
oulturo, American Farm Bureau Federation, Las 
Cruces, N M In an addross to the South-Westom 
Division of the American Association for tho Advance- 
ment of Science, whii h appears in Science of November 
17, 1933, he points out that flood and erosion control 
are matters of national importance m Amonoa in 
that they are beyond tho capacities of individual 
States to deal with He instances tho huge sums 
of money which have been boneflcially expended on 
water supply, irrigation, water power and waterway 
undertakmgs and the equally enormous losses of 
life and property due to floods and erosion The 
Mississippi flood of 1927, which inundated 18,000 
square miles, drove 760,000 persons from their 
homes, did some 300,000,000 dollars worth of damage 
and took 246 lives, is, he states, an c-xample of what 
IB happening annually on a smaller scale m nearly 
eveiy State For tho lost twenty yean, flood 
damage m South Caroluia and Teimessee has averaged 
nearly one million dollars per annum 

The attendant erosion of fertile lands is stated 
by Dr Freudenthol to be a national menaco and he 


quotes a reiiort of the U.8. Bureau of Soils to the 
t^eot that not loss than 120 billion pounds of plant 
food material is removed from tho Adds and pastures 
of tho United States every year, tho value of the 
plant food elements m the waste being 2| bilhon 
dollars annually. Erosion, adds Dr Froudenthal, 
has been the principal cause for abandoning millions 
of acres of cleared land, and he goes on to suggest 
various directions in which Government assistance 
might be rendered in the matter of flood control 
measures with tho object of providing relief for 
unemployment, including stream regulation, tree and 
brush planting, contour fiirrowmg, protective fencing 
and seeding Tie behoves that flood and eiosion 
control work arc ideally suited fur imompluymont 
rolii'f, not only for the reasonably oflective results 
which could be obtained, but also because of the 
possible excellent effect upon tbo unemployed them- 
solvcs 

Darwm'i Parish 

Sir Buokston Brown's generous gift to tho 
British Association, in trust as a national possession, 
of Down House, diaries Darwin's home for forty 
years, and his further bonefootioii of the Rosoarch 
Fann of tho Royal College o( Surgeons at Downo, 
have revived tho association with soienco of a 
sooludod Kentish village which has retained much of 
its rural character, although within twelve miles of 
Charing Cross It is sometimes forgotten that Downe 
was the residence of tho Liibbooks and that it was 
here that John Lubbock, afU'rwards the flrst Lord 
Avebury, entered into tho close and lifelong friend- 
ship with Darwin which oxoroised so great an m- 
fiuence on his scientiho work It is only reasonable 
to expect that those who visit Down House, now 
that It has become a place of scientific pilgrimage, 
sliould wish to know mom of tho history of its 
village This need has been met in a bttle Ixlok (“A 
History of Darwin's I’arish * Downe, Kent", Russell 
and Co , Southern Counties Ltd , Southampton, 
pp. vui I 88 1« 0d ) written by Dr O J R Huwarth, 
secretary of tho British Association, and Mrs 
Howarth, with a foreword by Sir Arthur Keith, now 
also a resident of Downe The pansh history has 
nothing sensational to relate , but apart from the 
association with Darwin, it is mtorestmg as a record 
of the life of a tvpioal secluded English village — a 
life, which as the authors allow us to see by their 
skilful selection from humdrum records, was not 
without its humours and its tragedies. The evidence, 
which, so far as written documents ate concerned, 
begins about a d. 1100, is fragmentary at the best ; 
but the authors have made the most of their material 
and have produced a really informative and m- 
tereeting account of the parish. 

^yebdogy m Gennsny 

Thb German Fsyohologiod Association’s pro- 
ceedings at Its thirteenth congress, held at Leipzig 
on Oetobor 16-19, are reviewed m a thoughtful article, 
‘•Psychology under Hitler” by Goodwin Watson of 
Columbia University, m School and Soeidi/ of 
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December 2. In that assembly of more than six 
hundred, Jewish momben of the Asaooiation. among 
whom are many who have been loaders of psycho- 
logical thought, were oonspicuous by their absence — 
and an opening address emphasised the demand for 
a psychology which expresses the genuine German 
spirit. Oestalt oonoepts wore much m ovidenoe and 
underlying all discussion was the assumption that 
parts are influenced by their membership character 
in larger wholes It seems clear that “German 
psychology is developing a spcxiial concern for the 
typo of GeMalt which is not limited to the perceptual 
hold, but gives us the essential way of life of a whole 
personality” Of groat practical signiflcance was the 
address of Poppolreuter on political psychology 
This directs attention to an mcreasing preoccupation 
with character and life as agamst intellect and 
theories and to the change of attitude brought about 
by the Hitler levolution, a change from an attitude 
of helplessness to ono of determination to create, 
from disunity in economic ideas, political programmes, 
morality and world views to a sense of a common 
purpose In tho new wholo of Gorman culture, 
Iisychology no less than the other sciences must 
contribute to tho realisation of tho common purpose 
‘‘American psychologists,” says Dr Watson, “8ur\'oy- 
ing the scene os spectators, may well wonder how 
lung they can retain thoir own very considerable 
isolation from tho major tasks of our generation " 
Coming as it does from tho most influential 
for us of psychological doctrine m the United 
States, tho comment is not without a certain 
piquancy 

History of the Parsons Steam Turbine 
Thx first issues for 1034 of tho Engineer contain 
two instalments of a sonos of articles to be devoted 
to the development of the Parsons steam turbine It 
18 just fifty years since Sir Charles Parsons took out 
his patents for improvements m elootno generators 
and improvements m rotary motors actuated by 
elastic fluid pressure, and constructed his flnit turbo- 
generator This machine devolopeil about 7 5 kw 
To-day smgle turbo-generators of 100,000 kw 
capacity are m use, and tho present estimated value 
of Parsons turbines alone is £162,000,000, the figures 
for manno and land turbmes being £92,000,000 and 
£60,000,000 respectively Nothmg to equal that 
rapid extension of value and dimansiona has ever 
happened before The publication of the senes of 
articles will take many weeks and will appropriately 
mark tho jubilee of this great mvention. llie first 
article contains a detailed descnption of the original 
turbo-generator, while the second, after refemng 
to tho early development of the parallel -flow 
turbines, deals with the radial -flow turbines of 
18H9-01. 

Automatic Voltage Control of Electrical Systems 
Thb problems which arise in connexion with raanit 
taming tho voltage of supply constant m olcctriooi 
distnbutmg systems have been olosely studied by 
electrical engmeers dunng recent years. Tho per- 


missible vanation allowed by the regulations is plus 
or minus four per cent of the ‘declared’ voltage, but 
tho average regulation is much closer , tho houses 
near the supply station at times of maximum load 
am supplii'd at a voltage above the declared pressure 
and tho few near the ends of the diBtnbiiting mama 
at a voltage below tho nunnal. Tho lamps near the 
supply station therefore give a better light and have 
a shorter life than the distant lamps In a paper 
reoil by W Kidd and J L Carr to the Institution 
of Eleotrical KnginiM'rs on December 7, methoils of 
automatic voltage regulatiou and switch control 
wore desenbed The city of Manchostor is the first 
area to have coinplute automatic voltage regulation 
and it also has supervisory control for its inaui sub- 
stations By a ean'ful application of automatically 
controlled regulators it is shown that tho voltago on 
distribution networks can easily bo maintained 
within the permissible limits Manual control of 
voltago is never quite satisfactory and necessitates 
the uneconomic employment of additional labour. 
Tho installation of tho regulating iH|uipment gives 
better service to the public and removes a jiosHible 
cause of ciimplaint It has to U' icmombcretl that a 
rise or fall m the voltago of one per cent increases 
or diminishes the light omittwl by Iho lamp bv about 
three per cent Sevcml diagrams are given showing 
methods of adapting existing transformers by moans 
of automatically contmllisl tap-clianging devices so 
that the voltage of supply can bo kept coimtant at 
all loads 

Organisation of a Social Centre 
In a recently issued publication entitled “Tho 
Centro” (London P 8 King and Son. Ltd 3d ) 
various problems confronting the organisers of social 
contres for tho unemployeil are discussed by five 
contributors, who have had cxponence in tho running 
of such wntres. Special emphasis is laid on tho 
importance of not losing sig^t of tho individual m 
the mass, and of adapting the facilities provided to 
tho needs of the individual To prevent employables 
from becoming unemployable, though most desirable, 
IB but a small part of a oentro’s activity Tho way 
social contres can help best is to oid the uidividual 
to discover now jHiwers, since this is tho key to 
re-vreation and progress. Ono person may need 
opportunities for thinking (study, reading, talks or 
discussions) , another may wish to make something ; 
another may prefer some form of amiuament (a 
game, dancing, gymnastius) , others again may want 
advice os to cooking food, mending boots, mAlcing 
clothes or keeping well. It is no part of tho purpose 
of a centre to compote with or undercut existing 
employment. It is oonoeivable that oortam articles 
such os handwoven scarves might find a ready 
market, but the repeated manufacture of products 
of the same kmd is not the aim of a social centre. 
The work there slioiild be imdertaken for tho sake 
of the effect which tho makmg has upon the ipaker. 
Its puiixise 18 to perfect the mdividuala and this will 
not be obtained by enoouragmg them to do tho same 
thing over and over ogam. 
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NonrReflcctuig Windows 

In connexion with the note under this title m 
Naturb of January 13. p 89, a oorrespondent points 
out that the principle can be applied to the g^ing 
of pictures and of tnuaeuin cases, both of which 
applications were explained and discussed, with 
lUuntrations, m the Afuseums Journal of November 
1932 (pp 305-308). 

The Zoological Station, Naples 

The attention of British zoologists, botanists and 
physiologists IS directed to the facilities for research 
available in the Zoological Station, Naples A Com- 
mittee of Section I) (Zoology) of the British Associa- 
tion IS empowered to nominate oompotont research 
workers to a table in the Naples Station which has 
been maintained by the British Association since 
1870 Workers so nominated are provided, without 
charge, witli material and ordmary chemicals and 
apparatus The .Station juisHessos a considerable 
range of apparatus for physKilogioal and biochemical 
mvestigations Applications for the use of the table 
should be sent to the Chairman and Secretary of the 
Committee, Prof J H Ashworth, Department of 
Zoology, The University, Edinburgh, and should 
specify the nature of the research proposed and the 
period for winch the table is desir^ 

Geological Society Awards 

The following awards of the Goologioal Society of 
London have been made for this year The Wollaston 
medal to Sir Henry Micrs, honorary professor of 
crystallography in the University of Manchester, for 
his researches on the mineral structure of the earth, 
and espeoially in the realms of cryMtallography and 
mineralogy , the Murchison medal to Prof George 
Hickling, professor of geology m Armstrong College, 
Newcastle on-Tyno, for his contributions to geological 
science in many branches, but espeoially in the 
stratigraphy of the Coal Measures and the struoture 
of coal , a Lyell medal to Dr Finlay Lonmer Kitchin, 
of U M Goologioal Survey, in recognition of the value 
of hia contributions to palgeontologioal science , 
another Lyell modal to Prof Walter Howchin, 
emeritus professor of geology and iialgaontology in 
the University of Adelaide, South Australia, for his 
geological and paheontologiool researches ui Australia 
and particularly for his mvestigations of anoiont 
glacial deposits , Wollaston fund to Dr. William 
Richard Jones, of the Royal School of Mines, m 
recognition of the value of his work in economic 
geology and his recent mvestigations m silioosis , 
Murchison fimd to Dr Wilfrid Jaokson, assistant 
keeper in the Manchester Museum, for his oontn- 
butions to Pleistooeno geology and polasontology and 
to malacology , Lyell fund to Mr. Fredenok William 
Shotton, m rooogmtion of the value ofhis work on the 
Upper Palnozoioond Quaternary rooks of theMidlands 
Aanouaetmeatt 

Db W Cawood has been appointed to a Moseley 
reseoToh studentship of the Royal Society, for work 
on the aoourate determination of moleoulor weights 
of gaaeg. 


Upon the retirement fh>m the publio aervioe of 
Dame Janet Campbell, as firom Deoember 81 and of 
Sir George Buohanan, as from February 18, Dr. 
Jane H. Turnbull will be m charge of the Maternity 
and Child Welfare Division of the Medical Staff of 
the Mmistry of Health and Dr J M. HamiU will 
act as senior medical officer m charge of the Foods 
Division of the Ministry. 

At the annual general meeting of the British 
Eoologioal Society held at Cambridge on January 2-4, 
the following officers were elected . President, Prof. 
J R Matthews ; Vuse-Prastdent, 0. Oldham ; Hon. 
Editor of the Journal of Ecology, Prof. A. O. Tonsley ; 
Hon. Editor of the Journal of Anvmal Ecology, C S. 
Elton ; Hon. Seoretary, Dr H. Godwin. The Council 
unanimously approved the noramation of Prof H. C. 
Cowles and Prof, L, Cockayne for honorary life 
membership of the Society 

The twentieth International Congress on Aloohol- 
um will be hold at the Imperial Institute, South 
Kensington on July SO-August 3 under the presidency 
of Lord Astor The aim of the Congress is to sooure a 
comprehensive world picture of the present position 
oonreming alcoholism in its various rami&oations m 
social life. The mornings will bo devoted to the 
oonsidoration of national surveys, and the afternoons 
to papers on education, the influence of legislation on 
the consumption of aloobolio beverages, alcohol m 
the treatment of disease, the oauses and treatment 
of mebnety, aloohol and eugenics, aloohol and 
heredity and the organisation of press worii All 
communications concerning the Congress should be 
made to the convener, Dr C C. Weeks, 33 Bedford 
Place, W C 2. 

Afflioations are invited for the following appomt- 
monta, on or before the dates mentioned — Examiners 
for the Aeronautioal Inspootion Directorate of the 
Air Ministry — ^The Seoretary (8.2), Air Ministry, 
Adastral House, Kmgsway, London, W C 2 (Jsn. 26). 
A lecturer in pbormaoeutioal chemistry in the 
Department of Pharmacy m the Birmmgh^ Central 
College — The Principal, Central Teohnioal College, 
Suffolk Street, Birmmgham, 1 (Jan. 31). An assistant 
ohomist m the Royal Naval Cordite Factory, Holton 
Heath, Dorset — Seoretary to the Admiralty 
(C.E. Branch) (Feb. 3). A chief vetermary inspeotor 
for the Leioeetershire County Gounoil — ^The Clerk of 
the County Council, 10 New Street, Leicester (Feb. 3). 
A public analysist for the Metropolitan Borough of 
Fulham — ^The Town Clerk, Fulham, London, S.W.6 
(Feb 7). A teacher of domestic soienoe at the 
National Traming College of Domestic Subjeots, 
72, Buckingham Palace Road, London. S W.l. 
A veterinary officer for the County Borou^ of 
Wallasey— -The Town Cleric, Town Hall, WaUasey. 

EsBATinf In the table on p 3 of Natube of 
January 0, the heodmg of the thud oohunn should be 
“Manual woricers per 100 aores’’ and not “Manual 
workers per acre”. 
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Letters to the Editor 

\Th» Editor does not hold htmseff responstbU for 
opinions expressed bp hts eorrespondenU. Neither 
eon he undertake to return, nor to eorrespond untk 
the writers qf, rejected manuscnpU intended for this 
or any otker part of Natttbx. No natiee is taken 
of anonymous eonmuntoattons ] 

A Suggested Explanauon of 3-Ray Activity 
Iir oantmuation of our letter on the above subject 
which was published m Natdbb of November 11, 
1033, p 747, we wish to add the following remarks — 
We have changed the term ‘eleotrodivision of 
quantum’ used m that letter to ‘eloctrofission of 
quantum’. Under the intense oleotneal field of the 
nucleus, a quantum of suiUoient energy undergoes 
fission mto an electron and a positron, the energy 
being distributed between them in varymg propor- 
tions, but the law of conservation of energy oontmues 
to liold good 

Our interpretation offers an unforood solution of 
Ruhr’s paradox that though the nucleus contains no 
electrons, free or bound, but only positive particles 
(a-rays, protons) and neutrons — a view which is now 
umversally hold — a p-ray can be created inside it and 
ejected with high speeds It has further been estab- 
lished that radioactivity, whether marked by on 
a-ray or a p-ray disintegration, is mamly duo to the 
leakage of loosely bound a-particlea through the 
potential bamor. The P-ray is only a by-product, 
when tho a-partiole cannot escape, but on leaking to 
the second crater falls into a lower level, and gives 
nse to a y-roy which undergoes fission into an electron 
and a positron 

We should further add that the phenomenon of 
’olectrofission’ is different from the reverse process of 
annihilation of charges or conversion of radiant 
energy mto moss postulated by many astrophysicists 
For when a positron and on eleetron combine to 
form one or two y-ray quanta, the charges do not 
neutralise but form a dipole which con be omin dis- 
rupted mto its constituents This does not bring us 
nearer to the problem of the total conversion of mass 
to radiation, for the main amount of mass rosidoa m 
the neutron, which aooording to one of us (Kothari) 
IS a dipolo formed of two Dirac magnetic polos of 
opposite sign, separated by a distance of e*IMo* The 
neutron evidently oannot be disrupted by the nucleus ; 
the bmding is too strong It may be disrupted, how- 
ever, by the oleotromagnetio action of cosmic rays, 
givuig nse to free magnetic poles. Such phenomena, 
to our knowledge, have not yet been observed. 

Much other evidenoe, physical os well os astro- 
physical, m favour of these views has borax obtamed 


Allahabad 
Dec 6. 
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Acthntia of Life and the Second Law of 
Thermodynamics 

In “The New Background of Science’’ Sir James 
Jeans, m discussing the activities of life m relation 
the second law of thermodynamios, states that 
living oiganmns must p os sess some methtid of evading 
this law. He points out, for example, that a visitor 
tothis planet from some other universe would 
observe various ounous and highly improbable 


arrangements of matter, such as coUectiona of gold 
in various places, numerous oolleotions of loe in hot 
olimates, etc Those improbable arrangements or 
organisations imply presumably a decrease of entropy, 
that IB, a violation of the second law Surely, however, 
these actions are functionally mter-rolated with other 
simultaneous actions ; namely, the metabolism and 
oxidation of food by the human organisms and the 
oxidation of fuel m such engines os they employ, 
and these causally mter-rolat^ actions mvolve an 
mcreaso of randomness, that is, disorganisation and 
consequent merease of entropy. I presume that Sir 
James Joans would agree that the total effect will 
be a net increase of entropy, 

An essential feature of the second law is that a 
finite amount of organisation may be purchased at 
the expense of a greater amount of disorganisation 
m a senes of mter-related spontaneous actions. If 
for a single moment the blood sugar circulating 
throu^ the brains of Sir James Jeans’s humans 
should cease to be oxidised, they would fall down 
unconscious and cease to be able to collect gold or 
ice Is it good logic to pick out a senes of actions 
which imply an increase of orgunisation and there- 
fore a decrease of entropy, whilst neglecting simul- 
taneous mterlocked actions in the some system 
which involve a greater increase of entropy , and 
then to announce as a mysterious rasiilt that the 
former actions evade the second law 7 Could one 
not reason in a similar manner that a crystal evades 
the second law when we watch a crystal growing 
m a supersaturated solution t No doubt tho growth 
of the crystal involves per se an merease of organisa- 
tion, but this merease is purchased at the expense of 
a greater decrease of organisation in the mtor-ielated 
actions, 08 may very readily be demonstrated. Such 
examples in inorganic Nature con be multiphed 
almost ad infinitum, 

I do not wish to assume the rdle of a dio-hord 
ftdei defensor of the science of the nmeteenth century, 
or to assert or even suggest that the present known 
principles of science suffice to offer an adequate 
description of the phenomena of life Indeed, m 
various publications I have striven to show that 
such an opinion or assertion would be quite im- 
justifiod Novortlioluss, I would humbly suggest that 
emment physicists must not ignore tlie known and 
relevant facts of biochemistry, and that a know- 
ledge of these facts may serve to remove a certain, 
amount of mystery from their minds 

F G Donnan. 

Sir William Ramsay Laboratories of 

Physical and Inorganic Chemistry', 

Umversity College, 

London, W C 1 


Artifictal Production of the Blue Fluorescence of 
Fluontc 

CATHODO-LOinNHSCKNCK. tliormo lumuxescenoe and 
phosphorescence of fluorite show the well-known rare 
earth lines These are, as a rule, not conspicuous m 
the fiuonecenee excited by filtered ultra-violet light, 
except in oertom cases, especially when the oonoen- 
tration of the rue earths is high, as m yttrofluonte 
and yttrooente, but also m some ordinary fluorites, 
especially after suitable heat treatment 
Qenendly the fluorescenea shows only three dilluae 
bonds in the rod, gteen and blue-violet, differing also 
in their behaviour towuds temperature. As has been 
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ahown previouHly*. tho capacity to emit theae bands, 
the well-known blue one included, can be deatroyed 
by heating and regenerated by treatment with 
radium rays (mdio-photoiluoreecenoo). 

Systematic expenments with synthetic materials, 
kindly prepared for us by Miss R. Rona, have proved 
that the element roeponsible for tho blue band is a 
rare eartli, most probably europium Pure CaP|, and 
CaF , with oddilioiu of one pur mille Ce, Pr, Nd or Bm, 
do not sliow, after heating and exposure to radium 
rays, tho blue band when examined visually with 
ultra-violet light ; CaF, with Bm oontaimng traces 
of Ru show It distinctly, with pure Ru very strongly, 
with (ad weaker, wnth Tb, Dy, or Ho not perceptibly 
With one per mille Ru and suitable heat treatment, 
we obtained preparations that fluoresce, after radium 
treatment, with purple light ; prolonged ultra-violet 
illumination destroys the red band and the prepara- 
tion then emits a beautiful blue light, which, in 
mtensity and colour, exactly matches tho fluorescence 
of thn best Rnglish fluorites Spectrograms of the 
fluorescence of such a natural fluorite (Weardale) 
show, after sufficiently long exposure, amongst other 
hnes, sincral coincidmg with europium linos Also 
when the preparations are dilutoil to one-tenth per 
mille the one contauiing Ru gives tho greatest mtensity 
of tho blue band 

A more detailed report will bo presented to tho 
Vienna Academy of Sciences in due course, when the 
influence of tho other rare earths and of their con- 
oentrution have been exommed H Mabbolajidt 
TIebta Kabi-ik 
K PaZIBRAM 

Institut fur Radiumforschung. 

Vienna 
Dec 0 

U HtberUndt and h Przllinm, UUt tntl Rad -Fom* , Vo SIS, 
WUn Bar. lla, 148. 2S5 . 1933 


Interpreuuon of the Benedicks Effect 
Acx'ordivo to Benedicks*, thermoelectric forces 
should exist oven in a homogeneous substance, if 
only tho gradient ot temperature is asymmetnoally 
distributed. For example, a potential diflerenoo 
should occur at tho cn^ of a homogeneous wire 
wlien both are kept at tho same temporaturo, if a 
pomt m between is heated in such a way that the 
deoreoso of temperature tokos place m a miiili 
shorter interval at one side oomparod with tho other 
The ordinary theory of conduction leads to effects 
which depend on the total temperature difference 
only and not on tho length of tho mterval. Cknwider- 
able doubt* has been expressed, therefore, os to the 
reahty of this Benedicks effect. By quite a simple 
moorosoopic consideration, however, its existenoe can 
be demonstrated and also its maximum magnitude 
in a limiting oaso con bo derived 
The conditions for the Tk-nixlicks effect must be 
such that tho assumptions of the onlinory theory 
of conductivity cease to be v alid Tho only possibihty 
for this, BO far as I can boo, consists in gi^ents of 
temperature so high that a considomblo vanation of 
temperature (compared with temperature itself) 
occurs m an mterval short compared with the mean 
free path I of the electrons 
A general theory for this case seems to bo extremely 
difficult, but one may hope for simplification m the 
limiting ease of a sh^ jump of temperature (with 
a breadth small oompsu«d with 1). Rven this offers 
Still a rather oomplioated problem, os the distribution 
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function for the electrons near the disoontinuity is 
mfiuenoed by tho neighbourhood of the material 
with a different temperature and is not simply the 
distribution calculated m the ordinary way for a 
homogeneous matenol. (In tho cose of a contact 
of two different materials at the same temperature, 
it can he easily shown that the distribution is not 
ilisturbed, the ordinary theory remaining valid there- 
fore ) It IB only if the ‘book (fusion’ of the electrons 
returning from thn other side of the discontinuity 
can be noglooted, that conditions become more 
simple, as the distribution remains the ordinary one 
up to tho oontaot itself. 
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This can be amvod at m two ways. Either the 
dimensions of the oontaot are to be small oomparod 
with I (so that we have, say, a hole, as m the Knudsen 
effcHit), or an mtermediate layer (for example, a 
potential bamor of some sort) is present, which 
refloots the greater part of the impinging electrons, 
transimttmg a small fraction only Such a hole 
conforms to a degree to tho usual oxponmontal 
conditions, as tho cross-seotion of the contact is kept 
as small as possible to obtain a high gradient of 
temperature. 

Consider, thoroforo, a ‘Bonotheks cham’ as in 
Fig. 1, with a sharp jump of temperature and a 
suitable contact (hole or bamor) between the pomts 
B and C, The potential difference between the 
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pomts A and D (kept at the same temperature, T,) 
consists then of two parts : 

9B “ 90 |J‘ + 9T - (90-9T) ; (1) 

9JJ at the disoontmuity and f y of the slow gradient 
between O and D ^e equilibrium condition (if 
one neglects the ‘back diffusion') oonsuta then simply 
m the equality of the numbers of electrons trans- 
mitted from both sides of the disoontmmty. As the 
number of incident eleotrons on a surface uunaases 
with tonperature, a potential diileranoe must ha 
built up, which retams the surplmi ftom the hotter 
side. (It IS assumed that the distnbution function 
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is not changed appreciably by the space charge, 
which, for g(^ conduotom, certainly is justified.) 

In order to calculate 921 , considm a chain as in 
Fig. 2 with two opposite jumps of temperature m 
two different materials This chain does not give 
rise to an X M T As, with our assumption, simple 
differences of currents from both sides have to be 
considered at all contacts, one oan remove mter- 
mediate links without disturbing the balance At 
this point It IB essential to neglect the book diffusion, 
as, otherwise, the numbers of electrons outgomg 
firom both ends of the link A-B will not be the same 
Furthermore, one has to assume that the number of 
electrons for unit surface, which are rotamed by a 
given potential difference, does not depend appreciably 
cither on temperature or on the nature of the metal. 
This condition is fulfilled, if the electrons are in a 
state of high degeneration, that is for all ordmary 
metals. 

If we transpose m the above sense the ‘hole* at B 
to the contact at A, and D to C, a symmetrical 
arrangement romauu (one metal at Tu the other one 
at Tu and at both contacts a sharp jump of tom- 
peratuie) and, therefore, neither oham (the transposed 
or the original one) oan give rise to any ourront 
If we Hubstitute m the origmal chain a slow 
transition of tomporature ui solid material for the 
sharp discontinuities at B and D, there remains 
simply an ordinary thermocouple with a correspond- 
ing HUT Fj,n. If wo wntc down this balance wo 
obtain the relation ■ 

0 = Fi,n + (2) 

or with (1) 

IT |T, 

— -Fi.n VStt tI — 9X1 

Now, the X H r of a oham can always be written as 
the difference of two functions characteristic for each 
of the two constituents 

J’i.ii-i*’i|r;-^u |r;, (4) 

and wo obtam, therefore, by comparison with (3), 
the general re^t . 

IT IT 

9x jrl •= -f'lTl I (®) 

that 18 , the potential of our special Benedicks cham 
IS a magnitude which con be described os an absolute 
thermoeleotno potential for a smgle material. It is, 
therefore, of the some order of magnitude os ordinacy 
thermoeleotno potentials 

It IS to be noticed that the above result, though 
mdependent of any special model, is only volid for 
a suitable contact and a sharp diaoontmuity of 
temperature. It represents clearly the maximum 
effect possible. But os, according to our present 
picture, the free path comes out rather huge, 
especially for low tomporatures, where it reaches 
maoroscopio dimensions, it should not be impossible 
to measure this effect. 

A more oompleto discussion, together with a kinetic 
denvation and a treatment of related subjects, will 
shortly appear in the reports of the Bdunion Int de 
Chimie-Physique, Pans, 1983 ("Act. Soi. et Ind.”, 
Pans, Hermann) and the Nadir. OoM. Ah. W*m 
Instltut Henn Poinoord, Lothab Nobdkxik. 

Paris. 

Nov. 12. 


Chemistry of Cheddar Checee-iruking 

SiMOX its introduction by Lloyd m 1805 in the 
south-western counties of England, tho dotormination 
of the acidity of the whey exudmg from the curd has 
boon regularly used by ohoose-makerH us a means of 
timing the maniifaoturuig operations Tho ooiditiee 
are generally exprossixl os percentages of laotio acid 
in the whey During tho later stages of the process, 
it 18 found frequently that there is a fall in acidity m 
the whey, more especially after the salt ha^ been 
added No valid explanation has been put forward 
for this fall m acidity, apart from the obvious ones, 
namely, tliat the whey after salting is diluted with 
fat and salt, and the acidity might bo expected to 
fall 

Determination of laotio acid m tho wheys at 
various stages m the (Cheddar cheese -making process 
have shown that there is a steady and contmuous rise 
m the peroontage present, evisi through the salting 
stage, despite the fact that the titratuble acidity at 
this latter stage either falls or shows no appreciable 
rise Tho rise iii laotio acid content is accompanied 
by a very marked rise m calcium oontent (already 
noted by Lloyd) and the lactic acid is earned out in 
the whey as calcium lactate which does not exert any 
appreciable buffer action at hydrogen ion concentra- 
tions intermediate between tho normal hydrogen ion 
concentration of wheys and the phenol phthalem end 
point 

Determination of the lactose content of whey has 
shown that there is a sharp fall in the peroontage of 
lactose in the water of tho whey liberated by the 
addition of salt at the salting stage This is duo to a 
diffusion outwards of water from the curd, and 
probably to a liberation of bound water from tho 
curd Ilie addition of salt to curd at any of the earlier 
stages of the cheese-making process produces a similar 
sharp fall m tho lactose content of tho whey, calcu- 
lated on the basis of the water oontent , whereas tlin 
whey from tho unsalted curd shows a steady fall m 
lactose oontent That rennet curd contains a oon- 
siderable quantity of bound water is indicated by 
the foot that the proportion of lactose to water m 
the whey immediately after tho curd is cut is greater 
than the proportion m the original milk, mdicatmg 
that about 2 per cent of the water in milk is bound, 
that is, cheese ourd will contam a quantity of bound 
water equal to about four fiftlis of its onsoin content. 

An attempt to throw some light on the action of 
salt on cheese cnusl lias Yielded interestmg results. 
Sodium sulphate was added to milk to give a eon- 
cantration of O'l per cent SOt radicle The proportion 
of SOt tu water in the whey showed a sbght fall nntil 
the saltmg stago was rooohod , after which there sras 
a sharp rise of about 50 per cent, despite the fact 
already referred to above, that there is a dilution of 
the whey either by osmosis or by the liberation of 
bound water. No well-founded explanation is sub- 
mitted for this observation, but it is suggested that 
the ourd may be acting os a mombrane and that the 
nse m SO« oontent is a Donnan equilibrium effect. 

These matters are reeeivuig further attention at 
this Institute, 

P H. MoDowaul. 

R M. Dolby. 

Dairy Research Institute (N Z.) 

Palmerston North, 

Now Zealand 
Nov. 2. 
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Condensauon of Water in the Atmosphere 

In Natuhb of Dooomber 16, p 938, it is stated 
“A number of workers, notably Defant, KOhler, 
Niederdorfor, claim to have shown that the volume 
of droplets in the atmosphere are most frequently 
mtegral multiples of some standard minimum size*' 
The “law” claimed by Defant and Kflhler is much 
more mterestiiig than this statement implies. 

In 1905 Defant measured ramdrops : the smallest 
drops were less tlian l/40th of a milligram in weight, 
while tlie laigest wore more than 100 milligrams. 

The outstandmg feature of the result which Defant 
claimed to have established was that the most 
frequent sizes (weights) of raindrops were m the ratio 
1 2-4 8 16, etc. Defant found two such senes 
In the prmcip^ senes the unit was 0 115 mgm , and 
in the secondary senes it was 0 35 mgm or three 
times as heavy Thus the two aorics can be 
represented as Ij:, 2r, 4r, Hr, etc and 3x, ftr, 12r, 
24r, etc where r w 0 115 mgm This immediately 
suggests three things 

(i) Primary drops tend to bo of the same size 

(ii) Large lirops tend to bo formed by ooalosoonoe 
of drops rather than by contmuous growth. 

(ill) Uravity is an oflootive operating agont m 
the formation of compound drops 

If one hod (i) and (ii) alone, then drops would tend 
to be 1, 2, 3, 4, etc , times the primal drop ; that is, 
the integral multiple law would hold. The “law of 2” 
necessitates a sorting of the drops by the action of 
gravity. Such a sorting by gravity is indeed in- 
eseapablo ram does fall on places not themselves 
m cloud I remember mentioning this twenty live 
years ago in a letter to the late Prof. Poynting about 
his note on tho rate ot fall of cloud drops m the first 
edition of tho volume on “Heat” m tho Text Books 
of Ptiy^ios series, and in later editions he referred to 
Dofant’s work 

These measurements by Defant were made with 
ramdrops Kohler, many years later, measured tho 
sizes of drops in fogs and clouds, and oamo to the 
oonolusion that for these drops, also, the same 
“law of 2” held Those drops have a diameter 100 
times less than Defant 's ramdrops, and weights 
1,000,000 times less*. At that tune I wrote . “I^e- 
pendent testimony— dare one hope from Sootland — 
IS Te<]uirod of the ‘law of 2’ before it eon be mcluded 
among tho established facts of meteorology”. It 
appears from tho article in Natubb of Deo^ber 16 
tlMt not only does Sootland stand where it did, but 
that the testimony is not yet complete 

E. Gold. 

8, Hurst CTose. N.W 11 
Dec 19. 

> Nuurs, Ul. «M. April SO, 1BS7 

Measurements of Submarine Daylight 

In the oourse of the last nine years Poole and 
Atkins* have developed o very ingenious method for 
measuring the intensity of the daylight p«ietratmg 
mto the sea by means of alkali-metal pboto-oells, 
using a delicate bedanoe method for measuring the 
very weak photo-ourrents. The many voganes of 
the photo-o^ make measurements with this eon* 
tnvonoe rather difficult to any bat trained expen* 
menten In order to find a simpler and less expe^ve 
method of measuring submarine daylight we have 
used tho novel ‘Spernehicht* selenite p£>to-eells due 
to Dr B. Lange. As these cells give a photo-ourrent 


several hundred times more mtense than the moat 
saositive of the alkali oella, it is possible to use an 
ordinary pointer galvanometer, or some similar 
instrument, for the oboeirvatioiis, while at the some 
tune they are simpler and more easily manipulated 
by relatively untrained obaervera. instrument 
used for our measurements gave a deflection of one 
scale-unit for 3 76 x 10-' amperes and oould be read 
to withm 0 1 soale-iuut. Another advantage of the 
Lange cell is its broad maximum of sensibility 
between 4500 and 5500 A., that is, with its centre 
near the minimum of light-extmotion found by 
Knudaen for coastal water at 5100 A. The narrow 
region of maxumim sensibility oharaotenstio of tho 
potassium cell is situated muoh nearer the violet 
end of the spootnun 

We have been using the Lange oell, proteoted from 
the water by a thiok diso of plate-glass, externally 
roughoaod, within a strong box of brass, mto which 
a rubber-insulated cable holding two 0 75 mm. ' copper 
wires for the photo-ourrent passes from below Read- 
ings taken, first when the instrument was being lowered 
mto the sea, then repeated at the same depths while 
it was being raised to the surface, agreed closely mter ae 
and show^ oharaotenstio vanations m the trans- 
parency, ^parently due to plankton or to detritus 
suspended in the water On a clear day m August 
the submarine daylight in tlie central Baltic Sea could 
be measured by this sunple oontrivonoe down to a 
depth of 50 moires. With the oell inverted, its 
sensitive surface facing downwards, the light scattered 
upwards oould be measured down to 25 metres. 

Two similar instruments combined with a register- 
ing galvanometer have for the last three months 
bem used for recording oontinuously the variations 
m submarine daylight m the Gullmar Fjord, here 
suspended from our observation pier, one m 16 
metros depth and the other oell one metre below 
tho surface. We behove the instrument will booome 
useful to ooconographera for making rapid surveys 
of the transparency of tho water at dillerent depths 
and also for studying the relationship between the 
light-factor and the flowering of the phyto-plankton. 
A more detailed report is being published m 
Meddelanden frdn Qtrieborga HitgaMaa Ooeanografiaka 
Inatitulwn 

Hanb Fbttbbsson. 

SVANTB LaNDBKRQ 

Bomd Station. 

Nov. 


14. m IW: U, 485, 1988, U, 


887 , 1989 AVnBtel ButtituH'm, 3lV , 198^ 


Structure of Collagen Fibres and the Point of Attack 
by Protedytie Bnzjmes 

SoMX recent work by Bergmann and his ooUeagues 
has shown that the ooticm of trypem on gelatm gels 
IS limited to the surface of the gel* and that the 
action on fresh collagen fibres is limited to the out 
ends of the fibres', the enzymea having apparently 
no power to attack tho fibres from their stdiw. Some 
obeervations made here on the penetration of baotona 
mto putrefying hide suggest that the sume general- 
isation eon be apphed to the boetenal proteases. 

It has been observed that the organisms penetrate 
the ezpeiimental pieces most readily from their out 
edges and from the inner or 'fisah* surfsoe, penetration 
frem the outer or hair rnirfruie being very slow. 
According to Kaye', the reticular fibres of skm. i^oh 
hold the ooUagen filweo and fibre bundles together. 
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are readily attacked by baotena. Bacterial penetra- 
tion betiraen the collagen fibres can occur therefore 
through the hydrolyeie of the reticular fibres 

A microeoopical study of the penetration of 
baotena suggests, however, that the aides of the 
collagen fibres have considerable resistance to the 
action of the proteol 3 rtio ensymes of baotena. It is 
well recognised that keratins are resistant to pro- 
teolytic ensymea and the resistance of the hides to 
penetration of baotena from the hair surface » 
doubtless due to the keratmous outer layers of the 
epidermis It was recently observed, m exaznmmg a 
consignment of bides from Kenya, that putrefaction 
commonly occurred along brand mariu and outs on 
the flesh surface caused by bad flaying, even when 
the rest of the hide was free from any sign of tamt. 
The putrefactive baotena evidently gamed access 
mto the hides at the out ends of the fibres on the 
flesh Bide and through the epidermis whore it had 
been thinned and changed m character as in the 
regeneration that follows after burning, that is, in 
the condition found in a brand mark liio fact that 
the brand marks had been denuded of their proteotmg 
hair may also play some part m the greater tendency 
of these parts to putrefy — more organisms having 
possibly boon deposited on them during the curing 
process. These hides were a consignment cured under 
experimental conditions through the co-operation of 
the Government of Kenya and the Imperial Institute, 
by the courtesy of which we were able to examme them 
The suggestion that proteolytic enzymes can attack 
ooUagon fibres with ease at their out ends, but only 
with diiiloulty at their sides, is m accord with tbs 
molecular structure of collagen fibres recently sug- 
gested by one of us*. It is also m accord with the 
demonstration made by Marriott* that the shearing 
strain of the cuttmg tool alters the character of the 
collagen, making it take on the properties of gelatin 
This change can now bo interpreted as due to a 
change m molecular structure rather than chomieal 
nature. 

D JOBDAM LIiOYD. 

M K. Bobkbtsok 

British Leather Manufacturers’ Research Association, 
20, St, Thomas St , 

London, S E 1 


■ M Bwgmsim and F TOhr, Aodkot. IT , tM, Its . IMS 

■ U. Benmaiiii, O Fcdsillsff, H TUsIb, (Mlwiiiiii. 688 , 

■ D Jordan Uoyd, K. H Harriott, WB Fkaia, IVuM 1 
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Mr. H. R. A. Mallock, r.iu. 

Thk obituary notice of the late Mr. Mallook m 
Natubk of January 6 refers to hia expenmonts 
on the trajectonee and extreme range of nflo 
bullets. It was m 1806 that I began an associa- 
tion with Mr. Amulph Mallock which oontmued 
actively until hia health failed a few years am. He 
was always mterested m nfle matters as well as m 
big guns, and first came to me at the suggestion of 
the late Sir Henry Halford, whom he knew through 
Mr W E. Metfr^ to onoault me ae to an opti^ 
nfle sight which be had devised. Together we made 
at vanoua timea many experiments, such as one on 
the rate of increase of the velocity of a bullet when 
fired i a bidlistio pendulum was used and the barrel 
was out down by stages. In connexion with questionk ' 
^ air resistance, he also carried out truds with 
bullets having a velocity as high as 4,000 ft. per sec.. 


using for this purpose a special cordite and a bullet 
of spherical s^pe 

The notice m Natubb mentions Mallock’a work 
m ascertaining the extreme range reached by nfle 
bullets, about which no great oertamty existed, 
by a new*and successful methoil It was in 1010 
and 1011 that, by the kmdness of Sir Andrew Noble, 
we were enabled to fire into the water parallel to a 
long stretch of shore on Loch Fyno, Hillock with 
Other observers tidung up positions approximately 
opposite the pomt at which the bullets fell mto the 
water when fl^ with mcreasing angles of elevation. 
It had been thought that m calm conditions — ^for 
calm was m any case essential — the splash made by 
the bullet would be visible, but beyond 2,000 yards 
it could not bo seen However, the “plop’ of the bullet 
as it struck the water could bo heaid, and it was 
foimd by all who assisted that its direction could 
be located with unoxpoctcxl accuracy and plotted 
m relation to the opposite shore half a mile away. 
In this way groups of shots were mapped. Shooting 
was done on five days m the very early mornings, 
and the 0 303 m. nfln was fired with different loads, 
and also the 0 280 rifie, up to extreme range. It 
was found that with the piusent pattern of 0 303 
Service cartridge (Mark Vll), then newly adopted, 
the extreme range was 3,400-3,600 yards, the height 
reached by the bullet being about 3,600 ft. and the 
time of flight about 28 seconds. The angle giving 
the maximum range was a little more than 30° , firing 
with angles of 36° and 40° showed the shortening 
of the range. The method of firing mto water for 
long range trials has since come mto use in Great 
Britam and elsewhere. 

Mallock, m the yean before his marriage, habit- 
ually worked through the night at his laboratory m 
Victoria Street, to avoid mterruption. There were 
a surprising number of directions m which ho applied 
hw great knowledge, which was always at the service 
of others. It may bo worth notuig tliat he always 
firmly behoved the helicopter to offer the final solution 
of the problem of safe and practical fiymg. He hod 
great musical gifts, and an amazing memory, which 
made his conversation full of mterost. 

Cottbsi:.ob. 

Swan bourne, 

Bletchley, 

Bucks 
Jan. 6. 


Leomds ObservaUons from an Aeroplane 
Thx weather conditions in November 1933 being 
unfavourable, it was decided by the Umtod Czecho- 
Slovak ObsB^atones. (National Observatory, Uni- 
versity Observatory, Stefanik Observatory) to use an 
aeroplane for observations of the Leomds 
Opportumty was given by the Czeoboelovak 
Government and the Pubbo Airlines Company to 
provide a throe-engmed Vokker for meteor observa- 
tions. According to C. C. Wylie, m Popular 
Attronomy, 41 , p. 170, the maximum was to be 
expected m the mght of November 16-17. On this 
date the night was thoroughly (doudy and all pre- 
parations for the flif^t being ma^, the Fokker left 
the aiiport of Pra^ at 1» SO* (MJl.T.). There 
were three observers : Dr. E. Buohar, Dr. V. Onth, 
Dr. H. Slouka, one assistant, Mr. BUUia, the pilot 
and the radio-operator. The first observationB wen 
made at a height of 1000 m. but growing ntniiwl« aad 
mist forced the pilot to asoeod to 8000 m. The view 
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of tho obsorven was somewhat limited by the wmga ; 
Dr. Uuth, who was at tho rear window of the aero- 
plane, had the best view The windows were open 
and the fields of view wore estimated m square degrees 
Thu fulluwing observations were made 


Ohunrr 


Nov 17 Tlnw 1 110 ! 30 (U E T ) 
ripldorvles No of 




Contrary to expectation, this year’s Leonids were 
decidedly fow, or tho maximum was shifted a few 
hours or days and was not observed because of bad 
weather 

The uBciVilness of aeroplanes for meteor observa- 
tions was proved beyond a doubt, and preparations 
arc bomg mode for tho modification of an aoroplono 
so that the observers will liave an unlimitol field of 
view Hubert Sfouka. 

Astronomieky Ustuv, 

Karlovy University , 

Prague 
Doc 23 


External Leaf-Characters of the Cncket-Bat and 
other Willows 

In a recent paper. Dr J Uurtt Davy gives photo- 
graphs showing tho size and spacing of ‘surface dots* 
on tho upper sido of tho leaves of Halue alba L, 
S. frag%lt» L and X 8, mndu var efej/ensw* It has 
bom Huggostod that thoso surface dots, which occur 
m willow leaves generally, may be of diagnostic value 
in determining the true orioket-bat willow, 8 aiba 
var carulea. Smith ; and an investigation of this 
feature has accordingly boon imdertakon. 

The ’surfoco dots’ represent stomata, which m 
willow occur on the upper os wnll as on the lower 
surface of the leaves , and it must be fully rocognised 
that the evidence of many independent workers 
indicates that there is no diagnostic value in tho 
size of stomata, or m thoir number pur unit aroa of 
the leaf. Such, in general, after on examination of a 
largo number of leaves, is ray own conclusion with 
regard to tho various species of willow 

It IS, however, possible that if completely compar- 
able mature material of different species and vonoties, 
grown under exactly similar conditions of soil, water- 
supply and exposure to light and air, could bo usod, 
rough estimates of stomatal frequency might bo 
made with the aid of a good lens, which might be of 
some help in diagnosis From on examination of such 
comparable material, 8 alba, for example, was found 
to have roughly twice as many surface dots os 8 
fragtlts Actual counts of the number of stomata per 
square millimetre were made by removing tho 
epidermis from leaves by means of a weak maoerating 
agent, and examining miorosoopically The counts 
were most probably oomparable, for tho material was 
treated m the same way m the different oases, and 
was in the same condition before treatment ; they 
gave an average of 114 per sq. mm. for 8. aiba, and 
of RO for 8. fragilts It must not be concluded, how- 
over. that 1 14 and 00 represent the cutual number of 
stomata per sq. mm whan the epidormiB was in 
position on the leaf ; for the area of a detached portion 
of epidermis is not neoessa n ly the some as -whaa held 
in position by the underlying leaf-tissues ; epidermis 
may shrink or stretch when removed, aooordmg to 
the condition of the underlying tissues 


Unfortunately, surface dots did not provide a 
diagnostic difference between 8 alba and var 
eamdea in the comparable material examined, for 
tho number was approximately the same in the two 
caaos (118 per sq mm m var corulco). Dr. 
Burtt Davy notes that Dr. Floderus, of Stockholm, 
IS unable to recognise var oasrulen as distinct from 
8 alba* , it was oertamly not decisively difforentiated 
by the frequency of the stomata m tho leaves for 
which counts were mode Further, it must bo noted 
that surface dots do not provide a reliable means of 
distinguishmg x 8 vtndis var eleyenets from 8. alba 
m tho field 

Mention may also be mode of tho hamnoss of the 
surfaces of old leaves of 8 . alba and var. ecnrulea. It 
IS frequently stated that such loaves of var cceruUa 
are glabrous on the lower side, and that they are 
thereby distinguishable from those of 8 alba Tliey 
were, however, found not to be consistently glabrous , 
var carulea is thus not certainly distinct from 8. alba 
in this ohuraoter also , for, like the spacing of 
stomata, hairmess is a surface feature varyuig with 
external conditions 

These notes are contributed by way of warning 
field-workers on the bat-willow problem that external 
loaf-churoetors do not provide oonsistent and reliable 
diagnostic data unless used with extrema discretion. 

H Bancroft. 

Imperial Forestry Institute, 

University of Oxford 
Doo 20 
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The Term ‘Mesolithic’ 

I HOPE 1 may bo allowed to call myself an arohno- 
logHt, although a very humble one, yet I find myself 
m oomploto disagreement with my fnond Mr Reid 
Moir m Natubx of December 30, p 1006. After 
C. J. Thomsen* had in 1830 revived tho idea of 
Luoretius* and divided tho post history of man into 
the throe ages of stone, bronse and iron, there was 
one stone ago, but when the discoveries of Boucher 
de Perthes had been recognised by English savants, 
Sir John Evans' m 1809 pomtod out that this age 
must be divided mto two, that in which the fauna 
was extuu-t and that in which it was recent. Later 
on. Sir John Lubbock* suggested that these two 
periods should be termed respectively the pabeohthio 
and neolithic ages. It was soon noted, however, 
that these ages did not pass into one another, but 
that between them thero was a great gulf fixed, and 
this became known as the great hiatus 

About the same time an opportumty ooourred to 
bridge this ^If, for m 1860 Profs. Steenstrup, Foroh- 
hammer and Worsae were appomted a committee to 
mvestigate the shell-mounds that had recently been 
discovered on the shores of Jutland*. These savants 
differed as to where this culture was to be placed, 
for, whereas Worsae suggested that these remains 
should be relegated to a late phase of the Old Stone 
Age, Steenstrup allotted them to the true Neolithic 
A^ To effect a compromise, Lubbock suggested 
that these remains should be referred to an early 
Neohthio period*, in uduoh they remained for many 
yean. 

By degrees other industries were found whioh 
could neither be plooed m the Old Stone Age or the 
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New. and matten came to a head with the discovery 
of the deposit m the cave of Mas d’Axil, Drat explored 
by Piotte m 1887’, and continued for several years. 
The study of those implements led him m 1895 to 
suggest that them was a transitional period between 
the Palieolithio and the Neolithic Ages* He liad, 
however, been anticipated m this, for on March 8, 
1802, Mr John Allen Brown rood a paper before the 
Anthropological Institute, postulating the existence 
of a Mesolithio Age* 

The paper by Piette, the remains from the cave 
of Mas d’Azil, the micrulithio mdiistry found by 
E Vielle in 1879 in the park of the Chateau of F6re 
near Fim-en-Tardonois**, and the early culture found 
m 1003 by Sarauw at Maglemose", persuaded the 
archaeologists of France to insert a transitional phase 
between the Old and the New Stone Ages, This was 
clearly set out by IMchcletto m 1908’*, though in 
deference to the views of the Danish archaeologists he 
excluded from this phase the culture of the shell- 
mounds, which he left standing alone m an early 
Neolithic Age This treatment was followed by 
Kolias’* in 1911 and 1024, and by Burkitt** in 1021, 
but in the latter your Macahster" boldly included the 
shell mound culture in a jN>riod that he called 
Mesolithic 

The advantages of this now arrangement seem 
obvious Puloiohthic remains are found ussooiatod 
with an extuiit fautta and glacial or intorglacial 
environments True Noolithic remains are associated 
with ugrioulturc, donuMticated anunaW, jiottety and 
ground or pohslietl implements There are, however, 
cultures that hate neither kmd of ossodation and 
he for the most part betwoen the two others in time 
What more natural than to treat them as a senes 
apart and coll them Mesolithic T 

At hrst some writers, notably Gordon Childo'*, 
fis'hng that theso cultures wore really rather an 
appendix to tlie Palaeolithic Ago than an entirely 
new pliase, used for them the term Kpifialeolithic. a 
name first mtrodiiocd by Obormaier lu a slightly 
diiToront connotation It is undoubtedly more logical, 
but Mesolithic has the advantage of being shorter 
and HO has won the day At last, after a struggle of 
nearly forty yeaus a Mesolithic Ago has been adoptwl 
by all archaeologists except Mr Reid Moir 

The Museum, Harold J E Prakr 

Newbury 
Jon 1 


Influence of Pressure on the Spontaneous Inflamma- 
tion of Hydrocarbons 

Nkabj.v a year ago we investigated the conditions 
of spontaneous mflammation in mixtures of pentane 
and oxygen at pressures from 6 cm to 140 cm by 
admitting tlie gases into an evacuated metal vessel. 
Wo were not satisfied with the data obtameil, since 
the experimental points showed considerable scatter- 
ing, and the work was therefore not published 
Tho curves obtained by us for the mixture 
Gtllii + 80t m on iron bomb and in a bomb the 
inner surface of which was covered with gold (Fig 1) 
have sharp kinks in tho region of 00 cm Wo were, 
therefore, able to draw the oonoliision tliat there 
are two different ways in which the oxidation may 
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Fio 1 rteaeure-temiieiatura oiirvoa for epontaneiHie Inflammation of 
the mixture UiH,, + 80. In (1) Iron veawb, (2) glided vnaeb 

proceed, each uf which prevails in a definite region 
of pressure. 

Tiiwiiend suid Mandlokar’ have recently investi- 
gated tho inflammation of butaue-air mixtures and 
have found that tlie ourvos have distmet breaks m 
the pressure region betwoen 1} and 3 atmospheres. 
Tlioy explain this fact on Bone’s hydroxylatiou 
theory . 


K CB. -• B CHK>H - R OHO B COOH « ete 

1 ; __ I 

RH + UO + H, BH* + CO B OU -8 CO 


At liigh pressures, ignition probably arises as the 
result of the rapid oxidation of an aldehyde or other 
intermediate oxygenated product which may occur 
at tomperatuioa ^ about C. ; at low pressures, 
conditions are mere favourable to tho thenbal 
dooompoeition of theso bodies mto hydrogen, carbon 



monoxide, methane, eto , the ignition of which does 
not ooour until much higher temperatures have 
been attained. 

This hypothesis finds support m work oamod out 
at the Leningrad Institute of Giemioal Physios 
Thus Ko\'aliiky' has found that at low pressures the 
oxidation of methane is aooompanied by the forma- 
tion of carbon monoxide in large quantities Sodovm- 
kov* has recently shown that at low prossuros, during 
the infiammation of othane-oxygen mixtures, carbon 
monoxide accumulates and then explodes. 

From our own experimental results, wo ore able 
to apply the above hypothesis, used for butane 
mixtures, to pentane mixtures. The oxistenoe of a 
sudden lowering of the infiammation tomperature 
at any cntical pressure may thorefore be oonaidered 
to be quite general for the mflammation of complex 
hydrocarbons 

It 18 possible tliat this fact is closely connected 
with the increcwod probability of knock with moreoso 
of compression ratio in internal combustion engmos 
M Neoscanv. 

Institute of Chemical Physics, V Esttrovich 
Prijutskaja 1, 

Leningrad 21 
Oct 27 
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whore : s -• dieleotrio constant of solvent, an Pt"" 
total polarisation of mtrobenaene at inflmte dilution, 
00 Pa d-o -• atom + oneotation polanoatioa, on Pi 
electron polarisation, and °> apparent eleotrio 
moment osculated from the Debye equation neglect- 
mg the unknown atom polarisation. The error of 
measurement of the polansations is probably ±0*5 
CO. 

If eoPf for all these solvents is plotted against c, 
a reasonably straij^t luie is obtomed, the polarisation 
of the solute falling with inoreosing dieleotno constant 
of the solvent. It is to be noticed that the table 
contains a polar solvent, chloroform Non-polor 
solvents have dielectric constants between 1 8 and 
2-6 approximately, and possibly polar solvents of 
higher dieleotno constants may prove os serviceable 
for the measurement of apparent dipole moment 
as non-polar ones. The right conditions for the 
accurate determination of the dipole moment of a 
molecule m solution has yet to be found In the past 
the Debye equation deduced for a gas has been 
slavishly applied It may not be valid for a solution. 

A more detailed aocount of this work will be 
published later 

H. O. Jenkins. 

Dyson Perrins Laboratory, 

South Parka Road. 

Oxford 
Dec 8 


Raman Spectrum of Heavy Water 
The Raman spectrum of 80 per cent heavy water 
obtameil witli a sample supplied by Prof H 8 
Taylor of Princeton, when compared with the 
spectrum of the 18 per cent raatenal previously re- 
{Mrted>, shows that tho wufor molecule with two 
atoms of hi'av y hydrogen gives a Ramon band with 
a frequency diffcronco of 2517, while the molecule 
with one atom of heavy and one of light hydrogen gi\ es 
lufo bonds, ono of fr^uency difference of 2823, the 
other of 3600 Ordmary water gives a band with 
freqiiencv difference 3445 A smglc photograph of a 
sample of given eom,entration does not brmg out this 
shift as the bands overlap ; but by superposing tho 
two photographs taken with different oonoentrotions, 
tho ^ift m tho centre of gravity of the bands comes 
out in a V ery stnkmg manner 

Preparations have now been made for photo- 
graphing the spectrum of tho vapour, m winch case 
we shall doubtless find double linos in place of tho 
superposed and slightly shifted bonds 
Johns Hopkms University, R. W Wood 

Baltimore 
Jan 2 

' kATIRE, lit, 070, Dm 13, 1833 


Molecular Polarisations of Nitrobemcene in Vanotis 
Solvents at as” C. 

A STUDY of the dielectric constants, densities and 
refraotivities of dilute solutiona of nitrobenzene m 
various soh ents at 25" C has been made m these 
laboratories with the following reeults : 

Solvent • a)Pi soPa+o P 


De^n 

Carbon UtiadihaMe 



«,J*s -3SBC0 




Integral Right-angled Triangles 

In Naitubb of September 9 and October 14 mtegrul 
right-angled triangles have boon discussed It is of 
mterest to note that m the general solution 

2/9. P-g\ Z'+g', 

if we make / and g consecutive terms of the senes 
1, 2, 6. 12, 29, 70 . 
where t’» = 2 U«-i -f Un_B 

we get triangles whose sides about the nght angle 
differ by unity 

The first five tnanglos are 

4 3 5 

20 21 29 

120 119 169 

696 697 985 

4060 4069 5741 

Tho first ono w used extensively by surveyors and 
others when constructing a right angle eithw on the 
ground or on a plan. The second, however, is a better 
'conditioned’ tnangle and would be used if it were 
more generally known 

The law of formation of the senes given above is 
the same os the law for forming suooessive oon- 
vergents of y/i from the continu^ fraction. 

SuocesBivo approxunations to V2 can be obtained 
by dividmg the hypotenuse by the mean of the other 
two sides of the trunglee given here. If we take the 
fifth tnangle and divide 6741 by 4059 6, we got 
correct to one part m a hundred million. 

F. 8 Riohauds. 

Survey of Egypt, 

Oiza (Mudina), 

Egypt, 

Nov. 19. 
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The Capiiii Industry. A prolimuuuy reconsideration 
of the Cspeuui phase of the Stone Age in North Africa 
18 put forward by M. R Vaufrey m Z'AtilAropolaffte, 
43, Nos. 5-6 m the lig^t of the results of mvsetigations 
ui the shell-heaps of southern Tunisia in 1931-32 
The evidence then collected gives an entirely different 
view of the Capstan industry from that generally 
accepted, according to which the Capsian is regarded 
as the ancestor of the Upper PaliMhthia and the 
Mesolithic of Europe, and an upper and lower Capstan 
are distinguished, miuroliths being rare m the latter, 
the older oulture. These mveatipations, which have 
been conducted m accordance wRh a more stnngont 
method than that employed by previous mvestigators, 
show tliat the conception of an ancient Capstan 
composed almost exclusively of laige implements is 
entirely due to an incomplete view of the evidence. 
More exactmg methods of mvestigation show that 
the microlith is abundant in this early stage, and is 
already highly developed The Capsuui, it appears, is 
essentially one, but is divisiblo into throe chrono- 
logical stages — a homogeneous body in which the 
microlith forms the binding material Tlie three 
stages aro typical Capsian in which points, burins 
and scrapers occur with a typical miorolithio m- 
dustry , (2) interogetulion neolithic or upper Capstan, 
in which the bunn becomes exceptional, though 
Bcra|ierB aro more or less numerous, while among 
the microliths, triangles and scalene points pre- 
dominate. but true geometrical forma are rare, 
geometrical foims, however, uliaraotonamg a diver 
^nt development m Algeria ; (3) neohthio of 

Capsian tradition, m which shell heaps are rare, the 
oharacteristio Capsian implement, the point d dot 
rabnttu disappecue, and evidence of Saharan induonco 
appears l>^logioally the Capstan is late Palieo- 
lithic or Mesolithic, and does not belong to geo- 
logically ancient doposits. Hence it could not be the 
ancestor of Aurignocion, nor does it lend support to 
the African ongin of Homo aajnens 

Mays Archeology in South-West Guatcmals In 1932 
Mr and Mrs S. K. Lothrop made a reconnaissance of 
Bomo thirty sites containing ancient remains and 
excavated the rums of Chukumuk and Chuitinamit 
on the shores of Lcdce Atitlan m south-west Guate- 
mala, a region arohseologioally almost unknown. In 
a report on the excavations ("Atitlon” Pub No. 
444, Carnegie Institution, Washington) it is stated 
that the rranains may be classifled mto soveral 
stylistic and chronological categories, and oxliibit 
both strongly develoj^ local characteristics and 
connexion with other areas Thus the most ancient 
types of pottery embrace non-Mayan elements which 
may have oome from south and oast; but it is 
premature to decide whether it represents a transi- 
tional pre-Mayan population or a primitive Maya. 
The second potte^ period shows connexion with 
'early* Ifexioan oulture as represented by Tiooman. 
It IS related to late phases of Maya Old Empire as 
exemplified m Peten, western Salvador and western 
Honduras. At the same tune it preserves non- 
Mayan elemente of the previous schools. The last 
pottery period is typified by styles found at other 
highlimd sites such as Utatlan. As a whole, it has, 
little iQsemblanoe to finds m other regions It is 
believed to cover the period of the pohtioal asoendanoy 
of the histone highland tribes ended with the 


Spanish conquest. Architectural features do not 
Bcoord with those of other Maya romains. Ruined 
residenoee are of two kinds, which, it is believed, are 
of different epochs. As a whole, tho romains indicate 
the early period in which tlie mhabitants drew 
inspiration from western Salvador and to a lees 
extent from Central Mexico At a lator penod they 
were m contact with the Maya Old Empire, and m 
the conturios before the conquest develops a oulture 
of strongly local type. 

Di-iodothyromne m Myxodenia Although dried thy- 
roid gland IS physiologically active by mouth, the 
pure active pnnciple, thyrnxme, only exerts a com- 
parable effect when given by mjootioii it is generally 
supjKMMd that this is duo to failure of absorption 
from tho gut, since thyroxmo is very insoluble In 
tho digestion in the mtostine of tho loduthyreog^obulm 
of the gland, a peptide of fhyroxmn is set free 
which IS mu^ more soluble than thyroxine itself, 
and so is readily absorbed The synthetic production 
of such a soluble peptidu, howoviir, has not been 
BuccoMsful A derivative of thyroxmo which exerts 
a significant amount of thyroid-like activity is 
3 . S-di-iodotliyrunine, which has tho same structural 
skeleton as thyroxine but contains only two iodine 
atoms. Qaddum found that its activity was 1/15-1/40 
that of thyroxmo according to the method of tost 
employed It is, however, moro soluble than the 
latter, and this diflorcnce betwoon the two compounds 
IS still moro marked m the ease of their salts both 
with acids and alkalis The clmioal value of the 
disodmm salt m myxiedema has recently been m- 
voetigated by A B Anderson, C. R Harmgton and 
D. Murray Lyon {Lancet, 1031, Nov 1 1, 1033) Daily 
doses of 60 mgni of tho di-iodothyronine in water 
were given by mouth to six oasos, and m each tho 
bosal metabolic rato was raised to, or nearly to, 
the normal level, tlie pulse rate was quickened and 
tho weight was reduced when the patient was mitially 
overweight. No toxic sjanptonis were observed with 
oontinuM administration over poriods of two to 
throe weeks . on withdrawal of the drug, the mota- 
bolio and pulse rates foil and tho weight rose ogam. 
The magnitude of the effects produced was aimdar 
to what might bo anticipated from the daily injection 
of 1 mgm. of thyroxine Bmce di-iodothyranine can 
bo prepared in tho pure condition and moreover 
appears to exert its physiological activity with a 
remarkable degree of constancy, it may prove to be 
a valuable su^titiite for thyroid gland m all oaMO 
m which administration of the latter is indicated. 

Structure of Lanne of Hispinc Beetles. An mtereetmg 
ease m which a study of tho larval morphology hcM 
made it possible to correct the systematic fiOHition of 
tho adult insect is offered by a recent paper of 8 Maulik 
{Proc Zool Soe London, 1933, part 3). The beetle 
Plaiyauehenw latredlex, C^t. hu boon referred to the 
subfamily Cassidinse, but its larva looks the prolonm- 
tions at the end of the body which are used for 
carrying on the bock of a mass of excreta, and 
constitute a character peculiar to larvs» of the sub- 
family CssHidime. On the other hand, the structure 
of the partially fused eighth and nmth segments of 
the abdomen is such as is often observed amongst 
lorvsB of Htspmn. Other larval and adult oharaoten 
of PUayoMekenta ore discussed at length and it is 
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oonoludod that tho genus should bo removed to 
Hispinie At thu name time the larva shown some 
modiAoations in the position of npiracles not previously 
recorded amungnt Hispinss, while its head, though that 
of a true mmor, shows a structure differont from any 
so far olmerved in other loaf-mining larvae 

Entry of Water into the Genmnatuig Seed A study of 
tho brief communication on this subject by Alexander 
Nelson and Jas C Maosween (Trana and Proe Bat 
Soc Edxn , 31, Part 2) will dispel certain popular 
illusions Tlie leant study of the broad boon would 
show that tho micropyli^ is far from Ix'ing a hole 
jiermitting access of water to the intCTior of the M>ed, 
and careful mistsun^ments with beans floating m a 
‘lifebelt’ of paraffin wax sliow that intake of water is 
about the same whether tho half immersod includes 
the raicropylo or not Reasons are given for con- 
cluding that two factors arc at work m facilitating 
water entrance (1) the hydration of the colloids of 
the testa, (2) an osmotic action thiough the semi- 
penneable coat duo to the relcast^ of carbohydrates 
in the inner lining of tho testa Kinphasis is laid in 
this paper upon the gn‘at variation ui the behaviour 
of individual seeds 

Growth of Evergeens Acconling to the ficicneo Ser- 
vice, Washington, DC, Prof Ansol F Heinenway, 
of tho University of Arizona, has recorded evslerico 
concerning the growth of the great evergreen trees 
of the Pacific north-west Prof Hemenway points 
out that the cambium, and also u-rtain elongated 
colls, tho function of which is coiisidensl by botanists 
to bo the transportation of dissolved food Hiihstances, 
appear to bo m active condition fiom eaily autumn 
until the < onimeuceinent of the summer drought of 
this region In othir woids, that those species con- 
tinue tlKsr growth throughout the winter Eimilar 
structures m dts'idiious or brood leavisl species in tho 
same legion, and also m (siiiifem and broad -leavod 
tnvH in Kentucky, do not apjKsir to be functioning 
m HiK'cimeris collected during the winb-r The 
Oregon broad-leavid trees also apjiear to have a 
period of little or no growth during tho midsummer 
drought of the region It is thus apjianMit tliat there 
are two long ix’mxls in the year during which tho 
broad li'avwl tieos do not gniw , whereas the over- 
gweiis am able to grow eontinuoiisly thiough nine 
or ton months of tho mild, moist autumn, winter 
and spring The author liokls tliat tho brood leaved 
species have lost the race for supremacy in tlii' north- 
west coast region For this reason the fon“!t of this 
region now consists almost entirely of Douglas spruce, 
grand hr, coast cedar and yellow pine 

Geographical DistnbuUon of Tea Cultivation Tea 
cultivation has a peculiar gisigrajihical distribution, 
for apart from recent plantings in Africa and Russian 
Georgia, commercial tea-growing w pmc tually limited 
to tho south-east of Asia and the adjoinmg islands, 
none lieiiig as yet carricxl on m America or Houth 
Kiirope The reasons for this have been recently 
discussed by H H Mann (J Exp Agrie . 1. 246) 
The centre from which the plant originated, coupled 
with the availability of cheap hand labour, have 
naturally played an important part m tho distribution 
of tho crop as a commercial proposition, but despite 
these factors, the areas in which tea is grown are 
cunously hnuted. In certam directions the plant is 
very tolerant of vanations m soil or climate, for it is 
found m comparatively temperate regions where 
frqrt 18 common and also m the neighbourhood of the 


equator In other respects, however, the crop are 
precise m its demands, certain conditions of soil and 
climate being essential for vigorous growth. Although 
most of the important tea estates lie on alluvial soils, 
the crop can be grown successfully on varied tyx>es 
provided oertam physical and chemical conditions are 
satisfied In the first place, tho soil must be deep and 
well drained, with a porous lower layer mto which 
the roots of the plant can easily penetrate, and 
secondly, an acid reaction is essential, commercial 
success being unlikely if the pH is higlier than 6 0 
As regards manunal requiroineiits the position is less 
clear Abundant available nitrogen is known to be 
imjiortant, but excessive quantities, particularly if 
not accompanied by adequate dressings of phosphono 
acid and potash, prove harmful Recent work has, 
further, shown that other nutrients such as sulphur 
may sometimes be impoi tant, the disoascd condition 
known as ‘tea yellows’ bemg attributed to a deficiency 
of this oloment 

Long Beach Earthquake of March lo, 1933. Tlio 
Californian earthquake of March 10, known as the 
Txing Beach earthquake, is tho subject of a valuable 
prohminarv rejiort by Mr H O Wood (Bull Amer, 
Sfta Bor , 23, 43-56 , 1033) Notwithstanding the 
great amount of damage caused m Long Beach and 
other towns, tho shock does not belong to the class 
of great I'arthquakcs, but was rather a fairly strong 
local shock originating near a thickly populated 
region From the reoo^ obtamtsl at seven stations 
m southern California, tho epicentre was found to bo 
m alxmt lat 33“ 34 6' N , long 117“ 60' W , or 3^ 
miles south-west of Newport Beach and in the 
general course of the Inglewood fault continued 
towards the south oost 'Dio shock was felt in tho 
ten southern counties of California and in a few 
places beyond, but seiious damage to badly con- 
structwl houses was oonflncd to an area of about 
460 square miles, and was greatest in anil near 
Compton and Long Beach No fault displacement 
was found at the surface The earthquake was 
fulloweil by many after -shocks, some thousands being 
recorded by heismngraplis, but none of them com- 
parable III strength with tho prmcipal shock, though a 
few mcroBsod the damage in buildings already injiu^ 

Acoustic Absorption In two recent jmixirs (Rend B. 
lat Lombanh aS'ci Let, Parts 11-16, 1933), Dr D 
Faggiani discusses the question of acoiistio absorption 
by porous materials Previous thoorios which havo 
been propounded lead to coriseipiences which are 
not III agreement with the phenomena observed 
Tho now theory advanced by Faggiani is based on a 
consideration of tho conditions of resonance of tho 
very small chaimols into which the porous absorbing 
stnitii may be regunleil as subdivided, and on tho 
hypothesis that, m such conditions, the coefficient 
of absorption has, within suitable limits, a single 
value Application of thoso conceptions to the ideal 
case of a numlier of parallel channels of uniform 
radius and length loads to two oonolusions which are 
in accord with certain of the empirical laws, Actually, 
m absorbent materials it may bo assumed that tho 
values for the lengths of the different channels are 
not constant, but are distributed about a certam 
most probable value When such variation is tideen 
mto account, there emerge further oonolusions, all 
of which receive confir^tion from the experi- 
mental data obtamed by various observers with the 
most diveno porous materials. 
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In£n*Rcd Bmisiioii from Hcaud Metal*. C. Hunt ha* 
voontly publuhod some observations on the emission 
if infra-i^ radiation by surfaces of copper and nickel 
;Froc. Roy Soc., A, Nov.). The temperatures used 
arere 700°-860“ C for copper and 860'^ and l.OOO- C 
for mckel, and the wave-length ranges lay between 
l(z and 6 Bfi. In the near mfra-red region of the 
ipeotrum, the emissive properties change from 
optical’ type to those charactonstio of the electrical 
properties of the metal, and this change appears m 
the results of the present mvostigation The expert- 
Tiental method adopted was to compare the radiation 
from the metal surface with the blcuik-body radiation 
from a wedge-shaped cavity m the metal The 
>mitter was mounted in a vacuum chamber and 
heated by an internal tungsten spiral. The surface 
uid the cavity were focused alternately on the slit 
3f a rock-salt speotrometer, and the intensities com- 
pared by a thermopile and Pasohen galvanometer 
\ rotatmg sector out down the block radiation to a 
convenient value for comparison The surface was 
[iropanid by grinding with emery paper and polishing 
with chamois leather, the metal was reduced with 
hydrogen to remove oxide films, and the values of 
the cmisHivity romainisl stable, in the case of cupper, 
ov(‘r weeks of woik Tlie experiments, taken in 
conjunction with the reflectivity measurements of 
Hagen and Rubens, made at room temperature, show 
that while the cmissivity at short wavo-lengtlis is 
not much affected by temperature, the emissivity at 
the longer wave lengths incroascM considerably with 
b’lnperaturo as required by the classical olectro- 
mo^ctic theory The results have been compared 
with the theory of Kronig, who attomjited to calculate 
with appropriate simplifymg assumptions the motion 
ot electrons m the periodic flekl of a metal lattice. 
Tlie Kronig theory agrees less well with the experi- 
mental results m this region than does the classical 
theory of Dniilc, and the author shows that no 
simple modification of Kronig’s theory is likely 
to oxplam the observed temporatun* variation of 
cnriiHsivity 

Oscillations in an Ionised Gas It has been known for 
borne tune that oscillations may exist in a mass of 
ionised gas. R W Revans lias recently described 
exporunonts iii which stationary waviw weie set up 
in a bulb containing a hot cathode are m mercury 
vHjxjiir (Phya, Rev , Nov. 16) In a 9 cm spheric^ 
bulb the strongest oscillation was just withm the 
upper audible range, and a long tram of harmonics 
could be detected The oscillations are apparently 
due to the vibrations of the glow as a whole com- 
parably to those of the air in a Helmlioltz reson- 
ator Over wide ranges of the are current the 
fiequency would remain constant and then at a certain 
value of the current the freiiuency would drop or 
mcreaso suddenly duo to a change to a different 
mode of vibration. The 'temperaturo’ of the elec- 
tron velocity distribution increases greatly when 
the glow be^ns to oaoillate. A positively charged 
probe moved across the discharge showed maxima 
and mmuna m the collected electron current, 
indicating the presence of stationary waves 
The fundamental frequency agreed with that oal- 
(ulated from a formula of J. J. Thomson giving 
the velocity of waves travelling in an lomsed gas 
The author mtends to apply the idea of trans- 
mission of waves to the lonisod atmospheres of 
btars, and m partioulor to disturbed areas such as 
sunspots. 


Carbon Dtoxtde to prevent Igmtion of Firedamp by Sparki. 
The Safety m Mines Research Board has just issued 
Paper No 81 on “The Prevention of Ignition of 
Firedamp by the Heat of Impact of C^l-Cutter 
Picks a^iTMt Hard Rocks”, written by Messrs 
M J Burgess and R V. Wheeler (H M 8 O , 6d 
net) It may be remembered tliat these same authors 
showed that firedamp could bo ignited by the uniMiot 
of ooal-ciitter picks against highly siliceous rooks 
They now point out that it is possible to prevent 
such Ignition by discharging carimn dioxide into the 
cut mode hy the coal-cutter jib They arranged a 
flow of oarbon dioxide hy means of the solid form 
'Drikold', manufactured for the market by Imperial 
Chemical Industries, Ltd . and usually in cylindrical 
blocks, 25 lb in weight, used in a standard liquifier, 
from which the gas ooukl bo delivered at ^vwn 
rates Their experiments are not very convincing, 
but their conclusions are that tho possible igrution 
of firedamp when a ooal-cuttor pick strikes against 
a hard rook can be prevented by disohargmg carbon 
dioxide at the rate of at least 1 4 cub ft per minute 
into tho out Imperial Chemioal Industries, Lhl . 
state that a oontmuoiis discharge of 1} cub. ft of 
oarbon dioxide per minute would be obtamed from 
75 lb of Drikold, costing about 16* M As in 34 
tests there were only 22 ignitions without tho use 
of carbon dioxide at all, it is doubtful whether the 
coal mming industry will pay the price for a probable 
insurance against a possible accident, but tho fact 
that a fair proportion of carbon dioxide prevents 
any ignition is decidedly intomsting 

The Gas Pressure Cable Recent progress in electrical 
engmoering has lx>en in tho direct ion of ov ur-increasing 
voltages, but until quite recently this has not boon 
accompanied by any radical change in cable dosigti 
Up to 66 kilovolts, cables with solid insulating 
materials have proved satisfactory, but beyond this 
pmssuro now mothnvls have to bn devised In tho 
Electnral Power Engineer of Novombor-Decembor 
1933 an interesting lecture on this subjcict by Dr E. 
Bowden and F. W Mam, given to tho London 
Hootion of the FUectncul Power Knginours' Association, 
IS given m full The prmciplo of tho method used in 
the ‘pressure cable’ is to apply mechanical pressure 
radially to tho insulation so that tho vacuous spaces 
which tend to form m the material are either closed 
up or tho pressure in them is raised to such an 
extent that no ionisation ooouis The mam difllculty 
to bo overcome was to separate tho pressure medium 
from tho dielectnc by an impermeable membrane. 
This was done by moans of a thin load slicath The 
gaseous pressure was applied from the outside, bomg 
confined in a pipe Ime The effect of this pressure 
produced a very marked improvement in the ionisa- 
tion curve of the cable It was found that with 
nitrogen gas aa the comprMsmg medium, a pressure 
of eight atmospheres was sufficient to maintain the 
cable in a stable state. Tho first installation of 
pressure cable at 66 kilovolts on a oommercial scale 
was completed about a year ago between Hackney 
and Walthamstow . the length of the Ime being about 
24 miles The route went through a thickly popu- 
lated suburban district and tlie pipes had to be 
threaded through gas and water mains, sewers, etc. 
Tho pipe IB filled with nitrogm and a working pressure 
tof 12 atmospheres is maintained The current 
carrying oapooity of this type of cable la about 30 
per cent higher than that of the usual typo and its 
cost IS about 25 per cent lower. 
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International Mathematical Congress Medals 


E very four years there is hold an international 
gathering of mathematicians, known as the 
International Congress of Mathematicians, At the 
next meeting, to be held in Oslo m 1936, two gold 
medals will be awarded to mathematicians selected 
for thoir outstanding contributions to mathomatics 
by an international committee appointed for the 
purpose The foundation of these medals is due to 
the efforts ol the late Dr J C Fields, resoarch 
professor of mathematics at the University of 
Toronto Dr Fields was responsible for assembling 
the Mathematical Congress m Toronto in 1924 — the 
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no 1 Medal of the InUmatlonal Mathematical CongroM 

only mooting whi< h has boon hold outside Europe — 
and was president of the Congissis and the editor of 
its Prore^tng/i, which constituhsl two laige volumes, 
published by the University of Toronto Proas With 
funds remaining after the completion of the work. 

Dr Fields suggested the foimdation ot tlieso modals, 
as a Canadian contribution to the cause of inter- 
national scientific CO operation, which he always had 
much at heart Unfortunately, Dr Fields did not 
live to see the realisation oi tiis scheme, as he died 
m August 1932, a month In^fore the meeting of tlie 
Congress in Zurich, which ga\e iritematioiial approval 
to the founilation of the medals The medals will be 
awarded at oocli International Congress of Mathe- 
maticians in future 

In spite of the fact that the medals are of Canadian 
origin and are due to tho personal efforts of Dr 


Fields, it was his particular wish that m design and 
award they should be truly mtemational m character, 
and should not be associated wiUi any country or 
person The task of designing a suitable medal was 
entrusted to the distinguished Canadian sculptor. Dr. 
R Tait McKenzie, RCA, who has now completed 
his work (Fig 1) 

Tlie medal is two and a half mches m diameter. 
Tho obverse shows the head of Archimedes ftoing 
nght As there are no authentic portraits of this 
perhaps greatest of all mathematioions, recourse was 
had to tho lino oolleotion of more than thirty piotiues 
collected by Prof. David Eugene 
Smith, and placed by bun m 
Columbia University They show 
the idea of as many artists, anoient 
and modem, of what Archimedes 
may have appeared to bo They 
naturally vary greatly, so thesoulptor 
followed his own unpreMion mm 
reading hia life and Works He 
shows the sage as a man of mature 
age, vigorous, with curly hair and 
b^rd, strai^t Greek nose and 
prommont brow In the field is 
the word “Archimodous" m Gre^ 
capitals, and the artist’s monogram, 
“RTM” and •’MCMXXXm” 

The inscription surrounding it is : 
“Transire suiim pectus mundoque 
potin’’, which may be freely trans- 
lated “To transoend one’s human 
limitations and master tho universe ’’ Thu appro- 
priate quotation from tho Roman poet Manilius was 
supplied by Prof Norwoodof theUnivenityof Toronto 
liie reverse has a label bearing the inscription . 
“Congiegati ox toto orbe mathomatici on scripta 
insignia tnbuere”, which may be freely translate . 
“Mathematicians gathered together from the whole 
world honour noteworthy contributions to know- 
ledge ’’ 

Jkihind the label u a laurel branch, and cut in the 
background can be made out tho diagram of a sphere 
contained m a cylinder The detormmation of the 
relation of these two was one of the outstanding 
achievements of Archimedes, and this diagram was 
engraved on hu tomb The name of the recipient 
will be cut on the edge of the modal and wiU not 
intorfero with the design 


Narcosis and Mental Function 


I N a paper rend before Section J (Psychology) of tho 
British Association at Leicestor, Dr J H Quastel, 
director of tho Researdi Laboratory, Cardiff City 
Mental Hospital, gave an account of recent experi- 
ments with narcotics The evidence pomts to 
narcotics acting prnnanly by producing a state 
equivalent to onoxumia at the particular parts of 
the nervous system where they are absorbed Also 
the psychological effects of naroosu and of oxygen 
wont are very similar to each other. 

Hie narootio drugs tested have the common 
propierty of mhibiting, at low concentrations, the 
oxidation m the nervous system of substances 
important in carbohydrate metabolism, such as 


gluooso and loetio acid, for which the efleots ore 
practically specific. If certain other substancee are 
imostigatod which ore freely oxidised by the brain, 
this inhibition of oxidation does not take place. The 
mam effect of the narootio appears to be at the nervous 
cells, where it mterferea with the aotivatioa of the 
lactic acid molecule, a prooess which u neoessaiy 
before its oxidation can take plooe. The narootio 
and the lactic acid compete for the cell oatalysts 
involved m the activation prooess 
The following picture may be given of the 
meohanism of narooeu. Abeo^ion the narootio 
takes place from the blood stream at a nenrooa 
centre 'There it competes with laotio ooid for the 
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cell oatolyita, hjndenng the Moeae of laotio aoid to indole, and ao oit— are nonnally detonoated in the 
theae oatatyate and lowning the efl^ive oonoentra- body (dhiefly in the liver), ao that not more than 

tion oi laotio aoid availabb for oxidation. Henoe traoea can normally ouculate m a healthy individual 

the aiqiply of eamgy la diminiahed ; thia prodnoea A diaturbanoe m hepatic funotiona, horror, makea 
a deoreaee in ftinoticoal activity of the nervoua it not difficult to vuualiae the preaenoe m the blood of 

oeutrea m queaticm and narooaia may enaue. It la more than ordinary amounta of theae toxio sub- 

clear from expenmente— althou^ much haa yet to atanoee, and their oiroulstion over a long period 

be done — ^that any meohaniam reaulting in dafioieut would create a oondition m the nervoua nyatem the 

oarbobQrdrate or l^io acid oxidation m the nervous payohologioal eSeota of which would be expected to 

ayatem may well play a part m causing diaordera of resemble those found m anoxemia or li^t narooaia 

the fiinctional activity of the nervoua ayatem. Experiment haa yet to show such a di^rbanoe m 

The intereatmg queation of the poaaibility of detoxicating prooeasea among certain psychotic 

oartam psychotic diaordera having their ongm m types and attention is being focused on this problem 

a state equivalent to oxygen deficiency at oertam Prolonged narooaia as a ther^ieutic method, which 
parts of the nervous system is thus raia^ Evidence seems to be aatiaiactory m certam caaea m that it 

m favour of this possibility would be forthcoming brings about an improvement in the mental oon- 

if it could be shown that the body itself can produce dition, haa been used m recent years Many, however, 

substances which behave m a manner similar to have abandoned it because of the production of toxic 

narcotics This seema to have been aocompliahed by symptoms from the administration of the drug, 

pastel and other investigaton at Cardiff. They have which necessitated the cessation of thia method of 

found that oertam subatanoea, mainly breakdown treatment before recovery was assured. A modified 

products of tyrosine and tryptophane, ^ve precisely treatment of giving the patient a dose of glucose and 

similar effects to those of the narcotics on the oxida- an uyection of inaulm at the same tune as the admm- 

tion of glucose or of laotio acid m the brain at istration of the drug has proved very successful 

equivalent conoentrationa. Mescaline has a similar Ketonuria and other serious complications cleared 

effect Moat of the substances m question — tyramme, up and the narcosis treatment became practically safe 


Constitution of the Alloys of Iron and Manganese 

T he latest oontributian to the really remarkable I read at the meeting of the Iron and Steel Institute 
work on the alloys of iron which haa been m September 
carried out now for many years at the National I Fundamental work of this category demands as a 



nb 1 . 

Physical Lstboratoiy is a paper by Dr. M. L V. | preliminary the pmiaration of the elements them- 
flayler on the manganese-iron alloys, which was I selves in a state oi high purity, Tho iron enqiloyed 
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was prepared oleotrolytioally, treated m hydrogen at 
a temperature of 900'’-1,000“ C to remove oxygen, 
and then molted mto ingot form in an induction 
fumaco under hydrogen, being finally cooled in vaeuo 
The manganeee wae diatillod from the thermit 
product. The metals were then remeltcd m magnesia 
cnicibles in an electric induction fumaco, being 
allowed to solidify three times with mtormediate 
remeltuigs prior to the final solidification To give 
an idea of the degree of purity of the final alloy 
the following composition of one with around 60 per 
cent of manganose may be cited carbon, 0 007 , 
silicon, 0 023 , sulphur, 0 014 , pho<i|ihorus, 0 0013 , 
manganese, 47 88 per cent 

It IS pointed out that the refractory materials 
available for tlie crucibles, thermo-couple slieaths, 
etc , has a profound effect upon the results in such 
work, and tho analysis given above shows the extent 
to which tlie absoiption of impurities by the metals 
from tho rofraotorios with which they have been in 
contact has been overcome To all workers with 
metals at very high temperatures the obsorv'ations 
miMln upon the rofoctory materials which wore 
tried will bo of the greatest value Tho remainder 
of the experimental technique attains that high 
standard for which the work at the National Ph3mical 
I.Aboratory in this field is famed 

The diagram pro])OHcd is shown in Fig 1, lepro- 
duced from l>r (laylor’s paper by courtesy of the 
council of tho Iron and Steel Institute, which does 
not, howcvi'r, contom data conooming tho constitu- 
tion of the iron rich alloys m the solid state This 
part of the problem still requires further work It 
will bo soon that the 8 transformation, which occurs 
at 1,504'' C , extends from 1 to 8 per cent of manganese, 
after whith v-Ton separates directly from the melt 
until the manganese content attams about 74 per 
cent Between 66 and 74 per cent of manganese 
a iiciitcctic reaction occurs between this y-iron and 
the manganoBO-rich liquid at a temperature of 1 ,270* C. 
to foirn a phaso Lontaining about 68 per cent of 
manganose With higher raanganuse contents, tho 
solid solution containing tho y manganese phase 
sciiarates directly from the melt 
At the manganese end of tho diagram tho changes 
in the solid state have been determmod with great 
care At a temperature of 1 ,028° 0 with a manganese 
content of from 64 to 72 per cont, the y-manganeeo 
phaso separates into y iron and a P-monganoso solid 
solution At 600° C n further transformation of the 
P-manganese takes place with tho formation of 
y iron and the a-solution of the manganese between 
60 and 63 por cent of that element F O T 


University and Educational Intelbgence 
In “The Art of Tcochmg by Radio", Bulletin No 4 
of 1033, the United States Office of Education has 
published a report intended to serve as a manual 
for those who aspire to broadcast tho seed of learning 
That their number m the United States is large may 
bo inferred from the fact that specialists m education 
by radio are employed on the stafi of the Oflice of 
Education. It is indeed the senior member of thu 
specialist staff who is responsible for the report, 
which w based on a very elaborate mvostigation 
conducted with the help of some hundreds of trans- 
mitting stations, the Association of College and 
Uiuversity Stations, the National Association of 
Broadcasters, and other representatives of radio 


and educational mterests It expresses a consensus 
of opmion among experts as to the best technique 
for preparing, advertising and transmitting educa- 
tional programmes and as to preparing the ground 
for their reception by providing supplementary aids 
for listeners. Appended to it is a bibliography 
oomprismg ninety -one items, about a third of which 
have a European (chiefly British) ongin It is a 
convenient summary, well adapted to serve its 
purpose Special sections deal with music, the 
drama, debates and dialogues. 

Bchooi, administrators and teachers in the United 
States are exhorted by the Cotnimssionor of Education 
m tho Stiptember issuo of School Lt/e to co-operate in 
President Roosevelt’s great national recovery scheme, 
so as to make school work a fitting preparation for 
life m tho new world This furmidimle task is aggra- 
vated by the fact that the N R A code prohibition 
of employment of children loss than sixteen years of 
ago m industry and commerce automatically increases 
the school population by about 100,000 A more 
nenuiiH difficulty tluin the finding of accommodation 
for these additional pupils is the organisation of 
curricula suitable to the requirements of pupils of 
types for which the schools have not been accustomed 
to provide, and especially of those who have already 
been employed m paid work and are now obliged 
to go bock to school This acute nee<l for programmes 
of Hchoolwork appropriate to the nxiuirementa of 
‘working class’ ailolesccnts comes at a time when 
retrenchment policies have ohmmated many of the 
courses m music, home economics, vocational 
guidance and tho arts and crafts, and piovisions for 
exceptional children Tho pniblem is discussed in 
on article entitlod “The Children’s CoiIh’’ by one of 
the spocinliHtH m the Offico of hldiication 

Fboh the Universities Bureau of the British 
Empire we have received a copy of a report of its 
executive council for 1032-33 The list of members 
comprises the nineteen universities of the British 
Isles, eleven Canadian universities (including all the 
larger universities except those of British Columbia, 
Manitoba and Montreal), the three principal 
Australian anil the four Houth African universities, 
those of New Zealand, Malta and Uong-Kong and 
nine of tho Indian universities Among the servioes 
rmderetl by the Bureau ore tho production of the 
“Year-book of the Uiuversitioe of the Empire’’, the 
secretarial work of the Committee of Vice-Chancellors 
and PrincqialH, the administration of certain trusts, 
includuig tho Carnegie Corporation grant for enabluig 
selected members of staffs of overseas universities 
to visit Great Britam, and assistance to overseas 
universities m the selection of candidates for acadenuc 
IioHtH Last year, the Bureau made arrangements 
for a visit of eight German professors (of theology, 
chemistry, medicine, Englii^, ship- and airship- 
building, physics and architecture) to British univer- 
sities No conference of the home universities was 
held, but regicmal universities’ conferences were held 
m Australia (at Sydney m August 1932), South 
Africa (Vice-Chancellors’ Committee of South African 
Universities, at Johannesburg m July 1932 and at 
C^ie Town m February and June 1038) and India 
(Inter-Univemity Board, at Hyderabad m Fobruary 
1933). The report oontams lists of subjects discussed 
at these conferances and at the quarterly meetings 
of the home universities’ Committee of Vioe-Chan- 
cellors and Frmcipals. Appended to the report are 
fully annotated accounts for the year. 
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Science News a'Century Ago 

Phenolosy 

The study of plant geography uiitiated by 
Liniueus and oamod on by Humboldt and others 
was well advanced ui the early years of the eighteenth 
oentury, but the study of the mfluenoe of climate 
on the growth of plants m different parts of the 
world was of later date. On January 23, 18M, Mr 
John Hogg addressed a letter to the PhtloaophieeU 
Magatvn* “On the Influence of the Climate of 
Naples upon the Periods of Vegetation as compared 
with that of some other Places m Europe” (vol 4, 
1834, p 274). with the view of making the importance 
of this subject of study better known m England 
Must of the obsorvations quoted am extracted from 
an Italian work on Naples or from Gilbert White, 
but Hogg was one of the first authors to attempt 
actually to work out the average dates of germina- 
tion, flowering, fruiting, etc , of a number of plants 
in different regions, and to interpret the results in 
torms of climate, so that ho may be regarded as a 
pioneer of the science of phenology. 

Foundabon of Electrochemistry 

On Januaiy 23, 1834, and at meetings in two 
subsequent weeks, Faraday read before the Royal 
Society hiB important Seventh Senes of the “Expen- 
mcntal Researches in Electricity” It is particularly 
in this SenCH, the outcome of his expenments m the 
autumn of 1833. that he establishes the prmciples 
of definite eloctro-ohemioal action upon which the 
stienco of electro-chemistry is based The paper 
contuina his statement of the law “that the ohemioal 
[lower of a current of electrioity is in direct proportion 
to the absolute quantity of electricity whiim passes”, 
and a tabulation of ‘ions’ evolved on electro -chemical 
ilHcom[)osition and the equivalent proportions m 
which they are produoed, or their 'electro-chemioal 
equivalents’. He desenbra in it his now instrument, 
"the only actual measurer of voltaic electricity which 
wo at present possess”, the ‘volta-oloctrometer’ or 
voltameter , and he defines the now terms, ‘electrode’, 
‘electrolyte’, ‘anode’, ‘cathode’, ‘amon’, ‘cation’, he 
coined on the advice of Whewell and others 

Magazine of Botany and Gardening 

The following is on extract from a review by John 
I-mdIoy, which appeared in the Qardetier’» Mof/atvne 
of January 1834 “In Berrow’s ‘Worcester Journal’, 
1 have b^ shown the following advertisement : 
‘Published on the 1st of every month, the Mogasme 
of Botany and Gardenmg, Bntish and Foreign. 
Edited by J. Reimie, Professor of Zoology, King's 
('olloge, London, assisted by some of the most 
eminent botanists m Europe ; sixteen quarto pages 
of ongtnal matter.’ — From the mgenkius manner in 
which this IS worded, it must doubtless be imogmed 
by the public, as it was by the person who colled 
my attention to the paragrtqih, that this original 
matter is furnished to Mr. Professor Renrue by 
^^^lte^8 whoso names include mine. But, as I am 
not ambitious of the honour of being considered one 
of thm gentleman’s contributors, I shall be very 
much obliged if you will be so gi^ as to allow me 
to state, throu^ the Oardener'e Magattne, that no 
original matter whatever has been either supplied 
or promised to Mr Professor Rennie by me. He has 
SNailed hunself of some passages m works written 


by me. as he also has of others m the works of several 
of the wnters mentioned m the advertisement ; and 
this IS, I presume, what is meant by being assisted ; 
but, if so, the public should understand it rightly.” 

Fires in London 

In a report on the flros in London in 1833 givmi 
m the Mechantea Magaewe for January 23, 1834, it 
was stated that there were fifteen stations where men 
were on duty both day and night, four other stations 
wero engmes were k^t. and at Kings’ Stairs, Rother- 
hithe, there was a fire float. Although the steam fire 
engmes patented by Braithwaite and Ericsson in 
1828-30 had worked gratuitously at several flros in 
London with groat success, there was prejudice 
against their use All the engines belonging to the 
Fire-engmo Establishment were hand-worked, and 
were of the type mtroduced a century before by 
Richard Newsham, who by his mvention of his 
“ffiigmes for quenching fires” it was said had given 
“a nobler present to his country than if he had 
added provinces to Great Britain”. In 1834 there 
was no moans of signalling to the fire stations and 
the watchmen on the bridges were often the first to 
give the alarm from soomg a reflection m the sky 
A shilling was usually given to the person who was tlto 
first to report a fire in a station, and by an Act of 
Parliament there were rewards respeotivoly of 30s , 
20is and 10s. to the first, second and thud engmes 
arriving on the scone. The number of fires attended 
by the Fire-engine Establishment m the year was 
438, while tbero were 30 false alanna and 73 alarms 
from firos in chimneys The number of deaths 
through fire woe twelve The Tendon Fire-engine 
Establishment was founded by ten of the principal 
insurance companies on January 1, 1833 , tiie head- 
quarters of this conoom was m VVatlmg Street and 
Mr Braidwood was the superintendent. 

Airy and Gtcombiidge’s Star Catalogue 

Between January 11 and February 13, 1834, Airy, 
then Pliimian professor of astronomy at Cambnd^, 
was in London recuperating after a sliarp attack of 
scarlet fever. Dunng that tune he drew up the papers 
for the Smith’s prizes, which were awardWl to P^ip 
Kelland, of Quoons’ College, and Thomas Rawson 
Birks, of Trinity College, mid began to examine the 
papers relating to the Star Catalogue formed by 
St^hen Groombndgo. "I believe,” he says, in his 
autobiography, “that it was while m London that I 
agreed with Mr Daily on a Report condemnatory of 
H Taylor’s edition, and sent the Report to the 
Admiralty.” Star oataloguos had already boon pro- 
duoed by many professional astronomers, including 
Bradley, Lacaille, Piozzi, Lalande, Aigelandor and 
Beasel They all entailed enormous labour and Airy 
said of Groombndge’s Catalogue that, oonsidnnng 
the oiroumstanoea, “the work is one of the greatest 
which the long deferred leisure of a pnvate m^vidual 
has produoed”. 

Oroombndge, who was bom at Goudhurst, Kent, 
on January 7, 1783, was flnit a Imen draper and then 
a West India merchant in London At his house in 
Goudhurst ho set up a small obaervatory, but re- 
moving to Blackheath m 1802, he acquired a fine 
transit circle by Trou^ton with which m 1800 he 
began his oataJogue. In about ten years he had 
accumulated some 30,000 observations, and he was 
engaged m reducing 'them when m 1827 he was 
attaiflced by paralyaia. On hw partial reoovoy he 



114 


NATURE 


January 20 , 1934 


applied to the Board of Longitudo for aaniatacoe in 
preparing the catalogue for the ptem. It ultunately 
sppecu«d in 1832, the year Uroombnilge died, but 
owing to orrora was Buppreaeod ItH mviaion was due 
to Airy. Elected fellow of the Royal Society in 1812, 
Uroombndge was one ef the founders of the Royal 
Astronoinioal Society He died on March 30, 1832 
and was biirieil at Ooudliunt. 


Soaeties and Academies 

liONDON 

SoaetyofPubbcAnalysts, December 6 C. H Oribb : 

A spocifac gravity apparatus. In order to avoid the 
neoeesity for a water-bath with thermoMtatic control, 
the bottle, which has a thermometer stopper, is pro- 
vided with a glass bulb sufficiently heavy to sink in 
any ordinary fluid and having a diameter about 
twice that of the neck of the bottle With this 
addition, the adjustment of temperature can be 
made to withm a tenth of a degree in the course of a 
few minutes. O F. Hat.t, and W. M Keiortlky • 
'ITie excretion of aloes. Applymg their modification 
of the Sclioutclen reaction, the authors have shown 
that it IS possible in some cases to detect unhydrolysod 
aloin m Uie urme for periods up to 60 hours after the 
aloes have been taken The unhydrolysed material 
can be detected at a later period than the hydrolysed 
ilrug, since the Schoutelen test is more sensitive than 
the Bomtr&ger tost (for the hydrolysed drug) H R 
Cox * Chemical examination of furs m relation to 
dermatitis (4) Chemical reaetions of dyeing With 
p-phenylono ^ammo and p-ammo phenol A quanti- 
tative study of the oxidation of p-phenylenediamme 
by hydrogen peroxide m the presence of fur shows 
tliat the principal pigment formed is an azine com- 
bmed with the tur protems Homo Bandrowski’s boM 
iH found on tlie autface of the flbrua, and there exuts 
in the solution in tho dye-bath much free p-phenyl- 
onediamine unoxidised, together with some Bond- 
rowski's base and traces of quinone and ammoma 
Himilar data are given m respect of p-ommophenol, 
which forms an oxosme m on o^ogous manner. The 
occurrence and properties of mtermediate oxidation 
products in relation to dermatitis are diacussed 
John Goujinq Use of the air-domped balance for 
tho dotorromation of total solids m milk Very rapid 
determinations of nulk solids ccui be m^e by 
evaporatmg about 1 gm, of tha milk m on aluminium j 
cap (which cools very rapidly) and weighing tho j 
residue on on air-damp^ prismatic reflertmg bcdaooe 
(Oertling) Tho influence of the tune of drying cm 
tho results is shown m a senes of tables G Q Rao 
and K M Pandaxai ■ Rapid method of detemunmg 
minute quantities of nitrites. An lodimotno method 
has been devised m which the uxlme liberated by tho 
mtemction of nitrous acid and hydrogen iodide is 
titrated m the presence of carbon dioxide evolved 
within the liquid itself. This, prevents oxidation of 
the nitno oxide, also formed m the reaction, and 
expels it from the ajistem, thorehy eliminating the 
action of the resulting nitrogen peroxide on the iodide 

Paru 

Academy of Sacnccs, December 4 {C.R , 197, 1369- 
1472). Emilb Bobbl ■ The determuiation of tho 
probnbihty of senes of xamy days and flne weather at 
the Pare Samt-Mour Hadamabd : Obeervations 
on a recent note of Sixto Rios Reply to a entioism 
by Sixto Bios of a result of Moodellnrojt Qabbikl 


Bbbtrano and Mua. M. ANDBrnromivA : The 
oomparative proportims of smo m gre e n and 
etiolated loaves There is a relation between the 
amount of zme preamit m leaves and the coloration 
by chlorophyll. There is 2-3 times os much sino 
m external green leaves as m the mtemal yellow 
leaves Whore the etiolation is artifloial the diSerenoe 
IS greater. Louis dh Broouh . The density of energy 
m the thoory of light RrnA Thiby was elootod 
Comsupondant for the Section of Mechanics. E J. 
Gumbbu The liimting distribution of tho greatest 
value amongst the smallest Richard OblAth . The 
thoory of cubic constructions H Aukrbaoh The 
number of generators of a limited luiear group. 
RxNk Ddoas The establishment of SobrOdmgers 
equation Bonnibb and Motnot . The poaeible 
consequences of tho use, m mtemal oombustion 
engines, of hydrocarbons with a high antidotonatmg 
value. The ^option of anti-knook has not the some 
effect m all engines. In an engme which is normally 
in detonation, os is the ease for many aviation 
angmes, the ohango of the fuel produces a rise in 
the temperature of the osoaping gases In ongmos 
less pushed, with little or no detonation, the variation 
of the escaping gas temperature is loss marked Jban 
('hazy . The uniform mtograls of the problem of 
thn-o bodies Juues GAnkNiAU The fundamental 
laws of tho L de Brogbe wave m the graviflc of 
Th De Domier Pibbrs Vbrnotte . Tho absolute 
measurement of the ooeffloients of thermal oon- 
(iuotivity of gases. The apparatus dosonbod avoids 
tho oomplioation due to convection Micbbi, 
Anabtabiadbs . Tho moohanisra of mrtifioation m 
copper Bulphide-magneoiiun rectiflors Aooordmg to 
tho author’s theory, cuprous sulphide is produced 
from the cupric sulphide, and tho rectiBoation is 
mainly duo to tho contact Mg/CU|S. G Thbulibb . 
The permanent magnetism of flrod earths A brick 
earth, heated imiformly m a magnetic field, is uni- 
formly magnetised, this magnetisation depending 
on the conditions of time, tomperature and atmosphere 
of the furnace The magnetisation is permanent. 
J Qbnabd . The magnetic extmotion of the 
fluoresoence of diatomic molecules of sulphur The 
action of the magnetic field on the fluorescence of 
sulphur vapour is complex Homo lines are extin- 
guished, others appear to be unaffected, whilst some 
are strongly enhanced E Rinck Sohdifloation 
diagrams of alloys formed by two alkah metals. 
The aodium-rubidium alloys No evidence was 
obtamed of tho existence of the compound Najtb 
corresponding to the compound Na,K. PiBBBa 
Auobb and G Monod-Hbbzrn The preeenoe of 
neutrons in cosmic radiation. Mabobl Godohot, 
Gtibnnb Canaih and Muh. Qkrkainb Cauquil i 
The Ramon spectrum of some substituted oyolenio 
hydrocarbons. Jban (kiURN’or and Hbmbi Foubniu : 
Comparative results of the measurement of oorrosion. 
AI.BBBT Saimt-Maxen ood Ekhh Duhbuu. . The 
absorption spectrum of the diphenols in alkaline 
medium. The results confirm tiie hypothesis of Euler 
and van Bohn, relating to the existenoe of a oom- 
pound of quinone structure m allulme solutions of 
hydroquinol. Adoubtin Boutabio, Maubiob PiBTTBa 
and MLlb. Maoblbinb Boy : The physiooehemical 
study of the floooulation of myxoprotem by resorcinol. 
PiooN * The titanium sulphidea. A desonption of ^ 
prepiuation and isolation of three Dew sulphidea, 
Ti,H|, Ti|S 4 andTi« 8 , B. Booitoh i The preparation 
of ferroohrome in the eleotne fiimooe DeaonptioD 
of ezpenments on the eemi-industnal aoide on the 
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diroot reduotion of ohiomite by retort carbon. | aouthem aide of the Tour SaUiteee. The author 


Avouamr Maohx ; Contaibution to the atudy of 
bydrauho mortan. A Maiu.abo ■ The hydro- 
genation of naphthalene. A study of the oauaea of 
the anomahoa found m the hydrogenation of niqihtha- 
lene m the preeence of oatalysta. In the gaa phase, 
there are two auooeeaive reactions producing the 
tetra uul hexa hydrogen addition compounds. The 
reaction C,(U,-|-5H, « has not been ob- 
served D Libbbjiann : The preparation of the 
salts of tnoxytnarylsulphonium derivatives of the 
para and ortho substituted phenols and on the 
urylsulphcmium bases Paul Coruibb The con- 
densation of benzylpyruvjo aoid with bonzyl cyanide. 
An acid nitrile is formed by this oondensation . the 
rorreSponding dioarboxyho acid is unstable, it loses 
water and m oonvertod by an isomeric change mto 
the anhydride of an ethylene dioarboxylic acid 
Amtoinx Willrmabt Isomeno transformations of 
the hydrocarbons C 41 H 1 ,, isomers of 1 , 3, 1', 3' 
tetraphonyl- 1 , I'-dihydrorubeno (iBoaoBS Riobabd • 
An oxido-reduotion of 1-chloro-l, 2-diphenylethanal 
and on a supposed tolane oxide Mabohl Toot . 
Home ethylene and saturated hydrocarbons oontam- 
mg eight and eleven atoms of carbon Paul Oaobiebt . 
Laquid crystals produoeil by the evaporation or 
cooling of an aqueous solution of tartrasine. Robbrt 
l.AJTiTTK : Tho tectomo of the south of the massif 
of Aurte. Albert ox Lapfarknt The synolmal 
ofRiaiu(Var) J P Roruii Morphological observa- 
tions at Sooresby Hound. Baymoko Ciry : The 
uastom termination of the primary Astunsn mamif 
and tho structure of the Mesozoic region which en- 
velopes it towards the east Q Dkoxbamt ■ The 
envelopes of isobam F. M. Bbbqouxioux : Remarks 
on the fossd Chelonions of* the family of Amphi- 
ohelydta. W C Darrah and P. BxBTRaxD : Obsei^a- 
tions on the flma of the Pennsylvanian cool measures 
(regions of Wilkes-Barre and Pittsburgh) Mllb A 
Michaux . The calcium contents of striated muscle 
and hver m normal gumea pigs and gumea pigs 
Buflenng from starvation, acute scurvy or ohr^o 
scurvy. Rxmt Hazabo : Potassium, an clement 
producing adrenaline The effects produced by the 
injection of solutions of potoasium chlonde resemble 
those produced by adrenaline N KoBOZixnr . The 
diversity of the gmotypioal constitution on nuoe with 
a normal toil, hhurmx Wout . Tho experimental 
production of otooephaly and the prmoipol mal- 
formations of the faoe m the fowl. D. Baoh and D 
DxsBOBnxs . The direct transfonnation of nitrates 
into ammonia by the myoelium of the lower fiingi 
A and B. Sabtoby and J. Mxyxb ■ The evolutive 
oyrlo of the Aotmomyees m cultures after passage 
through a ooUodign ultra-filter. J. Laiorxt : The 
reproduction of murinX leprosy m the gumea pig 
and rabbit, treated with on aoetone extract of tuberole 
bscilh. VioiOR Fauobxt, PnaRX Rosbnthal and 
Hxbri BxBCbbux i The treatment of surgical shock 
by fresh embiycnio juioss. 

OaxavA 

SocMty of Pfayski snd Natural History, October 19. 
K JouxowxKY and Chsrbxy • A levigator with im- 
movable bquid medium. The authors have con- 
struotod an apparatus in whioh the precipitation 
takes place in a oylindriaal tube. A sand can be 
**apanited mto a very lam number of sizes, up to 
complete preoipitatkn, apd a largp number of p^ta 
on the ourve of preemitation oon ba determined. 
lAox W. ’Cotxn I Tom gopioaio mylonitaa of the 


deaonbea four different outoropa of gneissio mylomtas 
m the sedimentary substratum of tbs Morolos Nappe. 
Two of these lentiolee are looated on the thrust 
plane of the Nappe. The two others are situated at 
the base of slices of the autochtonous rook and are 
in relation with crystalline wedges of the Aiguilles 
Rouges massif Stodeb ■ Geological sketch of the 
neighbourhood of Renville, French Congo 

Rom 

I Royal National Academy of the Lincm, June 18 A. 
BxMraRAU • Htellar currents about R.A. 13* + 68“ 
Deol. E AuMANsr * DeformationB of elastic strips (7) 
P. V 1 NA 8 SA nx Rxony Ago of the white chalk of 
Mount Cosalo, neui Palermo Fossil studies show 
that thu Mount Canale doponitn must bo ascribed, 
not to the Lower Lias, but to the Tnae. L. Pbtbi • 
Ionising action of fresh vegetable tissue pulp and 
' mitogenetic radiations. In oontmuation of earbOT 
work. It IS found that, with potatoes, tho omission 
of mitogenetic radiations ceases and oxidation pro- 
ceases arc greatly enfeebled when the tubers are 
cooked, whereas m the live tubers oxidising enzymes 
ore very active A, DxL Chiaxo An inequality of 
Jensen I. Opatowski : Biharmonio functions as 
products analogous to Lamp’s products, and the lines 
of force of Newtonian fields (1) J. C. Vioitaux : 
A thoormn on the double integrals of Abel and 
Laplace G. Krall ■ Motion of a planetary system 
! of (n -(- 1) rigid bodies ; its stationary limiting 
aspects Proof » given of the statement made m an 
i earlier commumoation . oolostial bodies having tile 
' structure of a planetary system, subject to tides or 
any mtemal dissipative actions, tend to have their 
barioontres on a straight lino revolving with uniform 
velocity round the common bariocntre in a plans 
determined by the initial data. A. CoLAOxvioa i 
Excess of colour and tho K calcium line m interstellar 
absorption Nxlla Mobtara , The use of bquid air 
for the punfioatidn of radium emanation B. Boaxi : 
Tho disintegration of lead by the effect of penetroting 
radiation. G. A. BARBnrai • A new type of complex 
compounds of bivalent silver. The anhydrous salt, 
sUver pioolinate, Ag(C|H|N CO,)„ ih desonbed. A > 
Babomi Mixed Bulphonio anhydrides (1) Prepara- 
tion of aoetosulphonio anhydrides Bfix^ anhythrides 
of acetic acid with methane-, ethane-, benzene- and 
p-toluone-sulphonio acids have been obtained by the 
action of the chlorides of the sulphonio acids on 
silver and sodium ooetate. The mechanism of the 
decomposition of these anhydrides seems to be of 
the same type as that of mixed anhydrides of ordinary 
organic acids F P. Mazza and A Cnooiro Do-- 
hydrogenooe activity of Banlltu ooli oommunia on 
higher fatty aoids. Palmitic, oleio and, espeoially, 
stearic aoid are dehydrogenated by this orgamara. 
The velocity of the action diminishes in tlw fiatty 
acid senea with moreoae of the molecular whig^t up 
to the C« or Ci member and afterwards Inoreasse 
oontmuoualy. Q. Fioqaboi ■ Detection of europium, 
and three hnea of extreme sensitivity. The flame 
spectra of certain mixtures of rare earth oxides 
revealed throe mtenae edropium lines of wave-lengths 
i461, 4627 and 4694, which at low temperatures are 
highly sensitive, A. Ckiabuoi ; Development of the 
femate gametophyte of WeddaOmu aquaniMlota, Tul 
> (Podoatomonaoss). Paola Pabdi : Oontnbution to 
the oanology of the Asolepiadooen B,-DBliXBiUi 
The pharyngeal bodlea of the Orthoptera , proof of, 
the exwtenoe of eodoonne gloada m arthmpM. 
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Forthcoming Events 

[iitttvnga marktd viUK an atUruk an open to the publte ] 
Monday, January 22 

Vmivxmity Coixrob, UiNDoy, at 5 30 — S R K. 
QIanville “The Eastern Origin of Western Civiltaa- 
tion” • 

Boot Lonooh Coixbob, at 5 30 — ^Prof J T MacGregor- 
Morris "Oothode Rays and their Use m Elootriool 
Engineering” * 

Royal OaoaiiArHioAi, SoonrrY, at 8 30 — R Kaulbook 
"The Assam Border of Tibet” 

Tuesday, January 23 

East Lohdon C(iu.«>it, at 0 30 —Prof ECO Boiy 
“The Photosynthesis of Carbohydrates ftom Carbonic 
Add” • 

Pnday, January 26 

Oboukiioal Sooirry or Lomook, at 4 30 — Jomt meeting 
with the Royal Astronomical Society in the rooms of 
the Royal Astronomical Society, Burlington House, W 1 
IhscuBsion on the “Origm of the Earth’s Major Surfiaee 
Features” 


US UepsrtiDMit or CcniBWias Buraui o( Staadsids Baitaatf 
Btondaids Jaamal of Bssnsnh Vet 11, Nn t, October, Beseoreb 
FUpen Nos 800-008 Pp 441-880+10 pistes IWsahiivton, DO 
Oovsraiarat Printlne Oofee ) U cents 
HoUs Annnsl Bepoit on tbs WarUng of the Xmnm nemttment 
durlns im-IS Pp xv OUHs OovenuDcnt PitnUng Office ) 
HlnMry of the laterior Public Health Departnsnt Report on 
the MMon of the Heaeorah Institute, PubUc Health OqiaitiDsnt, 
and the Pacultr of Hedleliie, Cairo, to Slwa Oasis, In Januan ISSl, 
for the Otudy of ParastUc Infeetloiis, MaUrU and Dlphthedk By 
Prof M Khalil Bey Pp SI +» plates (Cairo OosemmiMit Preee) 
Bnlthsoniaa Hbeellaiieous CoSSSou Vcl SI, Mo 1 Station 

hnlBaitad!^ (SubUoiSoomo*^?^" ^^"phn? *fv?iljhlnit2?, 
DC. WimthMeien InsUtutlon) 

The Indtan ronet Beconle Vol 18, Part 10 The Physical and 
Mechanical Pi^lUea of Woods grown In India. ThM Interim 
Repoit on Pra^ 1 (Teete on Smil Oleei Bpednipne, Inehiding 
BeenlU of WoA done np to the end of 1818) By V t> Idmaye. 
under the dlieotlon of L K Sraman Pp iv+7U + l1 pUtee (Delhi 
ir.ney r at PubUeatlou ) 4 4 mpeee , 7f 
Jonmal and Proeredlnge uf the AsUtle Society of Bengal New 
Sertee, Vol 88, 1848, Nol Pp 877 + 24 pbtee 17 10 rupoee Mow 
Seriea, Vol 88, 1888. No 8 Pp oevtil + yplatM Orupers (OaleutU ) 
Spley sydAvanO FHradovMeekoa Fakultou Kasaiyvivy ualvenrity 


Official Publications Received 


CoamtUee Rep^ of Aetlon and Utea Sub Oomialttee Banunary 
of llietiiliitlisw aad Standaide leeoiaiBeniled by the Aotton end Ueee 
Bub-Comndttee Ibr Certain Bubetancci to be Inetnded in the British 
PhammceuUeal Codex. 1834 Pp 14 U 8d Report of Pharma- 
oognoay Sub-Committee SumaaiY of the Principal Standarde foe 
CmdeVegeUble Drugs teeammended by the Pharmacognosy Snb- 
ComiaKtsc and aecciM, piovMoanlly, tbr IncMston In the BritWi 
PharsHUMtleal Codex, 1834 Pp 80 b (Loodoa Pharsnuienllcal 


vUI+83 (Umdon BrtUsh Blectrical and AUlad ManUhetuen' 

Boll Mwettni PubUcaUau No 178 Record of AddMona. By 
Thomas Sheppard Pp 88 No 178 Pact and Pletton In Oeology 
By Thomas Sheppard Pp 80 + 8 ptatas No 180 CaUetollia 
ShMom of Coomietoe and TianeporL High Street, HaU BdHed by 
Tbossaa Sheppard Pp 86 No l3l Record of AddHIaaa By 
niomaa SbepiiaKl Pp 48 (HuN ) 

The Bontli W ie tsrm NatoraHst aad Antiquary being the Thirty- 
etflith Valimie of Traaaaetlone of the g^-Baatera Colon of Selen- 
uleSorleg^ lnctMdln||^mBee^ngjt th^Thlrt^-e ^ tt Ann i^ 

*^{Loiidon )’ '#s* net “**“ 

Froeeedlngs of the Bodoty tor Fsyrhleal Raeeueh Part 118, 
Vol 41, Daeembn Pp iT+iSl-SSS (Umdon Soolety <br PiycMoal 
Hnieanh > it 

CataJoipie of the Twenty-fburth Annual Xxhlbltlon of Brlentiao 
Initruiiwiiia and Apparatus, held at the Imperial CoOege of Sdeiioe 
and Teehnolm, South Ka ns l a gt on , Ussdon, 8 W 7, January 8, 10 
and n7l834 ^ 184 +Ut (Umdeo Pbyrieal Soolety ) 

OfBjnt Ckinmna 

ComaU UntyeraltT Agrieultntal Bxpertmeiit atatlea. BuIIcUb 
BogMI end Booaomie Aieea of Bnome Oow^, New York, 18^ 
By Ds^ Sanderoon Pp 78 BuDrtia 581 ftnwwile Stodtes 
Dalnr farmiag In New York, n Bueesm In Mimgsment of Ppm, 
Ihrma as aBeeted by the Pnvortlan of the Paeten of Production 
BTPBStnihMis Pp 48 lmlMlB»74 A Toot of PhMs as Per- 
ttlmr and a My of the InSuenea of Pam Kaam on their KgaeUve- 
neat. ByT L 1,^ Pp 18 UeaalrUT The ComparaUes Value < 
ofDUhmrtCoi^ufBmfatPruMPallnatlon ByA W Woodrow 
Pp. n Memotr 148 The Oesn it sosi of Aiotobaotsir In Psat Boils 
of New York By J K WUeon aad B D WOtoa. Pp 15 Memoir 
1491 The Chaiaeter of the Pent DepostU rfNew York By B D 

PR. n-uSTi pMM. g hflidtl Hi hi.) 


Bptsy TydAvanS ^HiodovMeekoa PakulW Kai^lowy university 
(Publtoatloiis de la Paeultd dot Soieuoes do I’UnIveislU Masaryk) 
Os 174 Komtanty akutdieldMi oscUAtord (Cher dio Konstanten 
I akusUseboT OesUlatoren) NapMd Jesef ZahradnUek Pp 87 Os 
I 176 But la pupuletloQ de la Valaehia moiave ot dee qualquea rapports 
! A 1‘aathnpoiagie da Roumaolo de la mdthuile sdlooUve ConeUdratloiu 
I gtoiraks, par Prof V Suk , Paitio qirciale, par Dr K AugusU 
I Pp 84 +8 platm Oa 178 Kmtty epiafen^rh ooUnmenTeh kyvadel 
' (Sur ha oaoillationn de deux pendulea ooupw non amortlee) Napml 
i Bootlslav XoliAl Pp 10 Os 177 Favlovskp kraj (ta idglon de 
> Pavlov) Napsal Dr Pr KoUUSrk Pp 81 Os 178 ComportemeAt 
asymptotiqne dee ioIuUodb d'un systtme d’dquatlons Undairee at 

i Snr h'rmlSni^k 

idSrxlon pour muauier he trde grands eristanx Far V Roslekl 
Pp 8 » ISO PMspdvky k mloeialngU mumvekfeh pegmatlta 

I (DHtrige lur Mlneialofh der mahrisehen Pegmatite) Napaal Dr 
Joaef Sekenina Pp 86+1 plate » 181 Vinlk tdnO v pOfaldoh 
(Cher dh TonUldung la Pfellbn) Napeal J ZaliradnMek Pp 81 
Oa 188 ■ 0 vUvu eell na akUvlta vudikov^eh lontO (Inanenoo of 
Salbi on the Activity of Hydrogen lone) Napaall V (Sipr a T 
Ktempart8 Pp 87 Ai 183 O dlAisnirh potenoUleth, I (On (he 
DUubImi Potaatlah, I) NepimH V Cupr a J Bpadek Pp 26 As 
184 Uvnd do theorte bomolagh (IntmdueUon A la thdorie de I'homo- 
logh) Napaal Bdnard Oeoh. Pp 38 (Brno A PBa ) 

Bhdoglokd 8pby vyiokd flgidy Zvdividkahdie (Blologiekd Spby 
Aeashmii) Veterinarim), Dmo Svasek 8, Spb 187-140 Pp 884 
(Brno A PBa ) 

Sbomlk vyioke Skoly ZemddMsk* v Brad (Bulletin de I'liistltot 
National Agnmomlque, Brno) Sign C 88 SoU v rastUnS a v pOdd 
Napaal V T Iljln Pp 76 Sign C 87 IndlvMuAliii nepfetriUtd 
mddenl )s8adbo ana v daatUovand vodd a Jeho lyslkdlnl smdoy 
Napaall Dr U Kopeeky a V Abneadlnger Fp 30 Bl^ D 80 
Vyskyt vidcoyeh kukUo (TaeWnhlm) v OSR Napaal D Jaeentkovaky 
Pp 7 (Brno A PBa ) 

ZprAvykoaahenapfirodovddeekyvyskumMoravyaShmka Odddhal 
mlneralagkkd. An « VApeneovy ostrOvek u MUeUo eev od Mot 
BwtfiuTle Napaal Dr Ud BHbtmkf Pp 8 (Brno A Pfla ) 
The Srhnee Bepcm of the Tttwfcu Impiaial Dnivnslty, Sendai, 
Japan Second Soitee (Geology), Vol 11)7% 1 Catalogue of the 
Tertiary and (Juaitery Moihisoa liom the Island of Taiwan (Pormuea) 
In the Institute of Oeology aad PalaonMilv, Tdbakii Imporlsf 
University, Seudal, Japan Part 1 Pelceypoda Bv Bhleblhel 
Nomura l(M+4plBtes (T8kyA aad Sendai Manisen Co , Ltd ) 
Sohnrt Kepotb ofthTrukyo BunriU Duigaku Section C, Ao 1 
Umnoiogical Baeonnafaaanee of Lake Bueyu, Huknl, Japan. By B 
Yonhlmura Pp 87 (Tokyo ManurnCo , Ltd ) SO eon 
The Tdhoku MathenmUcal Jonnal Vol 38 Beeoud Memorial 
Voiame dedionted to T. HayaahL Pbunder and Chhf Bdltor ofthh 
Journal, on hie Doth Birthday, by bh Prieadi and Pnplh Pp 480 
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M, Wire and Tapea Pp IS (Lcodim WUd-Barteld Ueetita 
Parnaoea, Ltd ) 

Piwtarti (January 1984.) 
Pp 158 (Loadoa Tbs British Drag HonsairLtd.) 

SMarialoHdPimUiigQfflm: 
MACMILLAN A CO., LTD. 

ST, MARTIN’S STREET, LONIX>N, W.Ca 
TtlgphoM NtuBbgr I WHITEHALL 88gi 
Tticgnidde Addrggg i MUSIS, LBSQUARE, LONDON 


117 


NATURE 



SATURDAY, JANUARY a?, i934 


No 3362 


VoL 133 


CONTENTS 

The Chemist m Industry . . • ti? 

Everyman's Guide to the Plant Viruses By Prof 
I^ul A. Murphy ... . . ii8 

The Intimate Structure of Fibres By Dr. Allan 
Ferguson . . lao 

Compression- Igmtion Engmes lai 

Problems in Mental Defiaency i2i 

Short Reviews . laa 

Fluorescence and its Use as a Method of Testing 
and Analysis. By Dr. Julius Grant . ia4 

The Ray SMiety By Dr R. T Gunther la? 

Obituary 

Prof. T Swale Vincent By W C. laS 

Dr. Knud Rasmussen By R. N R. B ia9 

News and Views .130 

Letters to the Editor : 

Activity ut OygUilUni' Pivparations of Vit«mm 
Bi —Dr. A. O. van Veen , . 137 

The Unit Chorooter m OriietuB — Prof. A 
Willey, F.RS. ; Prof R Ruggles Gates, 

FRS. . . . 137 

Variation du Rayonnenient < aanmquti HUivant la 
Latitude —Pierre Auger and Louis Lepnnee 
Ringuet .... 138 

Chemical Separation of Dmlogcn from Hydro 

gen — A Farkaa and L Parra . . (39 

Measurement of the Frequency of Longituduial 
Vibration of Nun Magnetic Kods — Dr. T. F 
Wall . . >139 

Polarised Photnluminescence of Adsorbed Mole- 
cules of Dyes — Dr. A. JabloAslu 140 

PrediHsoiiatinn in the ITpper Level of the 
Angstrom Bonds of Carbon Monoxiile. — 

Prof D. Coster and F. Brona . .140 

ERoct of Frewiure on High Terms of Alkaline 
Hpoctra — B. Amaldi and Prof. E Segrt . 141 

Uiaphical Determination of Contemporaries — 
William Lucas ... .141 

ParoHilii Infection of Porcupine Fish — ^P 
Kirtuinghc ...... 14a 

Blood Composition in Helstion to Milk Secre- 
tion — S I. FoUey end G L. Pcskett . 143 

Catalytic fwdrogen Replacement and the 
Nature of Over volto^ — J. Honuti and 

Prof. M. Polanyi 14a 

Research Items 143 

New Chemistry Building of the Umversity of Leeds 143 
Pnu Awards of the Paru Academy of Sciences . 147 
University and Educational IntcUi^cc 148 

Science News a Century Ago .149 

Soaeucs and Academies 130 

Forthcoming Events 13a 

Official Publuations Received . • 13a 

Recent Scientific and Technical Books . Supp. lu 


Editorial and PubUMni Qffleu i 
MACMILLAN & CO., LTD. 

ST. MARTIN’S STREET, LONDON, W.CJ 
Telephone Number 1 WHITEHALL 8831 
Telegraphic Addrcm : PHUSIS, LBSQUARB, LONDON 


The Chemist m Industry 

D r. H. LEVINSTEIN, a past president of 
the Society of Chemical Industry, recently 
dehveied before the Institute of Chemistry a 
disoonrso entitled “The Chemist as a Directing 
Force in Industry”. While omphasuung that there 
are other branches of special knowledge besides 
chemistry which are necessary to biisinoss, Dr. 
Levmstem declared that there can I>u no better 
training for industry m general — not alone for 
the chemical industry — than a sound training m 
science Too few m Great Britam have had such 
a traming , too few of our business men, our 
politicians and our very able civil servants Yet 
mere knowledge or talent is not enough , “it is 
the man that matti'rs” It is not necessary to 
bo a chemist to control oven a dyestulT manii- 
factunng business , it is merely a great advantage 
to bo one Chemists must not bo regarded as 
one cla-sH, or os a class apart Chemical training 
18 vanod, but it cannot bo more than an excellent 
preparation , what can eventually be accom- 
plished depends on the individual nr upon the 
opportunities which ho can find or make 
An increasing number of people who have 
had such traming is being employed in administra- 
tion in the big chemical and other industries, but 
there is no indication that pohticians, financiers 
and bankers are makmg the slightest progress in 
this direction Fmance houses and banks might 
well employ, as aroutme procedure, men thoroughly 
trained in chemical mdustiy. In Great Bntain 
we have too httle ‘educated money’ , too little 
realisatiun of the value and applicability of the 
technologist’s training and methods Inventions 
are too often regarded as accidental, whereas they 
are m truth created by researches directed to a 
8 pc>oific purpose by tramed minds Moreover, it 
IB sometimes forgotten that the amount of a 
substance produced is not an accident, but is 
determmed by the demands of trade, by the 
capital available, by the profits to be made, and 
often by the supply of raw matenal 
As an example of the senous results of neglect 
of such considerations by those in authority, Dr. 
Lovinstem quoted the payment of gold to the 
United States of America on aoconnt of war debts. 
Like every other industry, the gold mmes of South 
Afnoa regulate their production of gold aooording 
to the demand which they cui profitably supply. 
The cost of raising capital, eoonomioal and pru^t 
working, and the world’s requirements for their 
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products are naturally their principal oonaidera* 
tions The gold which we agreed to pay Amonca — 
some 220 mctnc tons annually — is token from 
stock. No efifort is made to manufacture the 
extra quantity required from the raw material 
available m plenty, to earmark any portion of 
the new production of gold for debt payment, or 
to limit in any way the use of gold for unnecessary 
purposes In every particular we fail to take the 
elementary precautions which a trained techno- 
logist would have taken, had ho been called upon 
to advise What should wo think m business of a 
sales department which mode contracts to dchver 
without consulting the manufacturing side or even 
the research department , which neglected to do 
every one of those things that are elementary in 
any properly conducted busmess 1 During the 
years that currencies were bemg debauched in 
order to ship gold to America, India was tokmg 
almost as much gold os America, because our 
poUcy made it attractive Since Great Britain 
went oflf the gold standard, moat of the gold which 
we shipped to India has come back, but after 
causmg misery and poverty, undeserved and 
unneoessary, m every social class in half the world 
Speakmg of the relations between industry and 
the State, Dr. Levinstom referred to changes 
wrought by the War m many countries, and said 
that industrial history is being made very rapidly 
All political or social changes in one nation react 
remarkably quickly on all others Apart from the 
spread of new social theones, there is the fact that 
if the industries of one or two important States 
can act as a unit, a similar concentration or sunpli- 
fication in some form or other will be forced upon 
us. We already have compulsory quota and com- 
pulsory marketmg methods, and trade agreements 
with other countries are likely to lead to novel 
restrictions on the construction of new plants 
Whereas up to now any person making on mven- 
tion has been free to erect a plant to carry out 
bis mvention, it may m future be necessary for 
mventors or enterprising mdividuals who wish to 
bo their own masters to obtain a permit before 
they can be allowed to build 
The latter part of Dr Levnistein's discourse was 
devoted to an exammation of the close relations 
between science and industry in Japan, and had 
special reference to the dependence of the pearl 
industry on scientific investigation and apphea- 
tion Until a few years ago, the pearl mdustry of 
the East was as big a gamble as that of gold- 
mining before the introduction of the Forrest- 


MaoArthur eyamde process , the pearl oyster was 
scarce, wd the yield of good pearls was entirely a 
matter of chance. Now the breeding of oysters 
for pearls in Japan has become an industry 
analogous to the breeding of silk worms , the 
cultivation of the pearl oyster is recognised in 
Japan as a matter of national importance, and — 
this with reference to Mr Mikimoto, by whom the 
industry has been methodically bmlt up— people 
who do things of national importance mdustnolly 
in Japan are encouraged and honoured by those 
m high places The production of culture pearls, 
a dehcate and lengthy operation described by 
Dr. Levmsteui, is, as he said, truly a romance of 
science and industry m a novel form 
Another great technical achievement is the 
development of the Japanese artificial silk in- 
dustry. In fact, every industry which one looks 
at m Japan shows the same highly skilled planning, 
both on the technical and on the commercial sides 
Important toohnical results ocoruo from the work 
of the Institute of Physical and Chemical Research, 
which was founded in 1917, and has a trained 
research staff of four hundred Japanese mdustry 
18 to-day armed with every weapon of the modem 
industrial armoury, and its competition is of 
importanoe to British chemical industry not only 
because Japan is a diminishing customer for 
chemicals, but also because the outlet for our 
mventions is half choked if the flow of orders 
from the great bleach works, dye-houses, and 
calico-pnnting works of Lancashire and Yorkshire 
18 chocked The intimate connexion between 
mdustry and the State is apparent ; lost orders 
rapidly become matters of political importanoe. 
The problems involved call for the man of know- 
ledge and action, and we agree with Dr. Levinstein 
that training m science, particularly if followed 
by works practice, gives that unique experience 
which aids in every type of constructive work 


Everyman's Guide to the Plant Viruses 

Recent Advances in the Study of Plant Fimses. 

By Dr Kenneth M. Smith Pp. xii-f-423. 

(London . J and A Churchill, 1033 ) 16s. 
TAR KENNETH SMITH is to be congratulated 
A-/ heartily on produemg a succinct, clear, read- 
able and excellently illustrated accountof the present 
state of knowledge oonoeming the plant viruses 
In view of his many other activitiee the achievement 
18 a remarkable one. The book will be of the 
greatest servioe not only to virus workers, but even 
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mare bo to those in the related fields (rf' botany, 
bacteriology and agrioulturo, to whom, for the 
first time, it presents a coherent aooonnt of the 
subject free from the minutus of technical papers 

Beginning with an introdnotory chapter, the 
author passes to a consideration of symptomato- 
logy, which IS a difiScult and debatable subject, 
and then proceeds to a good account of pathological 
histology, including a useful comparison with 
animal vims diseases Two chapters are devoted 
to an excellent treatment of the physical properties 
of viruses, including practical directions for the 
preparation and use of graded collodion ultra- 
filters following Elford’s method. 

The next three chapters deal with insects in 
relation to viruses, and they are, as would be 
expected, excellent It is interesting to note that 
only three of the twenty-throe orders of insects 
are implicated m the spread of plant vimses, and 
that the sub-order Homoptera contains about 90 
per cent of all known vectors The evidence is 
presented pro and con on the unsettled question of 
the relationship between virus and insect, whether 
an obligate one and therefore leading to the pre- 
sumption of a development cycle of the vims 
within its vector, or a casual physico-mcchamcal 
ndationship The latter would appear to be 
favoured by the gradually accumulating evidence, 
notably the author’s transmission of spotted wilt 
by means of Thnpa tabac* in England, while it is 
associated with FranJnndla Mwidans m Australia 
(which parallels the more doubtful case of curly 
top of sugar beet), the recently accomplished 
noedlo-transmission of the latter virus, and 
generally the discovery of multiple vectors for so 
many duoases, such as leaf-roll Further advances 
are likely to follow from Storey’s delicate gut- 
puncturing operation on leaf-hoppers, whereby the 
vims gams access to the body fluids, as a result of 
which hoppers previously ‘inactive’ become vectors 
of streak. 

Four chapters are devoted to the transmission 
of vims diseases by other moans, to the physiology 
of diseased plants (a good account largely following 
Henderson Smith) and to general aspects of virus 
diseases, such as oarrien, recovery, immunity, 
variations in virulence, virus adaptation, oompoeite 
virus diseases and the separation of virus mixtures, 
all of which are succinctly and excellently treated 

The last three chapters are made up of short 
descriptive lists, wdiioh are not exhaustive, of the 
virus diseases of plants. This is one of the least 
satisfactory ports of the book. Pew will accept 


the author’s grouping of the potato virus diseases, 
and it is remarkable that in the case of this crop 
alone does he confuse a vims with a virosis — a 
useful word which is rejected An attitude more 
detached and judicial would have led to a better 
treatment Those who are familiar with the 
author’s papers will have some difficulty m 
recognising his best-known theories m their present 
form, but it is impossible to discuss this matter 
here. In any future edition it would bo well to 
treat of crop losses and economic apphcations 
much more fully. 

Taking the book as a whole, the outstanding 
features are the co-ordmation of work on the 
animal and plant viruses, which workers in both 
fields will find stimulating, and the excellent 
bibhographies, brought down actually to the 
middle of 1933, for which alone the book would 
bo worth its price These are appended to most 
chapters, and aro not merely lists of titles, but are 
discussed so far as space permits One or two 
notable omissions may be referred to, such as the 
original discovery of the insect transmission of 
leaf-roll by Oortwijn Botjes in 1920, that of 
potato earners by Atanasoff in 192S, and the 
finding of the A-chlorosis and B-chlorosis of the 
Malvaoem by Hertxsoh in 1927, whereby he 
reconciled the work of Lindemuth and Baur The 
book closes with an author and subject uidex, 
except for 16 jiages of disfigunng publisher’s 
announcements at the end 

In a disciphne so young, it may be asked which 
are the recent advances and which the older t 
It will surprise most people to learn that potato 
mosaio was first seen by Orton, an Amoncan, m 
a German field in 1911, the irony of this being 
that not a single commercial American potato 
plant has since been found which is free from 
mosaic To this author’s classical buUetm of 1914 
we owe the specific name leaf-roll (philologioally 
preferable to 'leaf roll') and the first mentiem of 
potato mosaic and streak With whom shall we 
begin the modem penod 1 With Orton, or Appel 
who inspired him, or Allard who conveyed the 
classical tobacco mosaio to potato in 1912, or 
Quanjer who discovered the infectious nature of 
leaf-roll in 1916 1 None of those papers is men- 
tioned. The reviewer would say that the ‘reoent’ 
period begms with Quanjer’s paper of 1916, uid 
he would like a student approaching the subjeot 
to do BO in a filial and historical spirit, contrasting 
the traokless jungle of degeneration theories, from 
Parmentier downwards, which existed before 
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1016, with the path which was then so magically 
opened through it Or if 1916 is too remote, then 
he would say that the modem period begins with 
the general adoption about 1623 of the Wageningen 
greenhouse equipment and methixls, which every 
country has copied, for all results of value liave 
flowed from them 

A striking feature of the bibliography is the 
immense preponderanw of work m the English 
language Even if one were to admit that some of 
the other languages have not been gleaned so 
thoroughly, vet it is tnie that practically all the 
creative work (work in Dutch exc-luded) has 
appeami in Enghsh, and to this all the English- 
speaking countrii'H have made first-class contri- 
butions, including besides (Jreat Britain, Ireland 
and the Umted States, Australia, Africa, India 
and Canada 

Virus workers — how long must we wait for 
‘virologists’ * — have a gratifymg esoteno feeling of 
workuig in a new medium in which anything may 
haxipon iR'cause it transcends the ordinary laws 
For this reason they have not been popular with 
their fellows, who have failed to understand what 
they are doing, if anything, except squabbling 
mcomprchensively The present book removes 
this reproach, and virus workers themselves may, 
looking back over the laliours of the last seven- 
teen years, congratulate themselves «c mlde 
pnfecxsse They have compiled a body of Icarmng 
which fits the facts of Nature, explaimng what 
was previously incxphcablo, and their theories 
arc still &iutful There is no other entenon of 
the truth Pato A Murphy 

The Intimate Structure of Fibres 
Fundamentals of Fibre Structure By W T 
Astbury Pp x+187 (London Oxford 
University Press, 1033 ) &» 0d. net 

I T 18 a not uncommon complaint that the trend 
of thought in modem physics has been m such 
a direction as to make it almost impossible to 
devise an extended course of lectures suitable for 
extra-mural students The study of quantum 
theory, wave meehanics, potential bamers and the 
like demands a mathematical equipment and a 
technical knowledge quite beyond the compass of 
those whose training, in mathematics especially, 
has not lioen regular and systematic 
That there is something in the complamt is seen 
in the practical fact that physical subjects do not 
bulk largely m adult educational syllabuses. Here 


and there, swimming rare m the vast whirlpool of 
courses on economics, music, and all possible 
cultural aspects of hteraturo, may be found a 
lonely sot of lectures <mi the history of the physical 
sciences or on some astronomical topic ; but on the 
whole, physical subjects ore poorly represented in 
such syllabuses — a very different state of affairs 
fh>m that which held fifty or sixty years ago when, 
to hear Tyndall, crowds queued up at the Free 
Trade Hall as at a theatre The fault may be in 
the subject, or may be m the teacher 

Mr Astbury’s admirable lectures soem to show 
that, given an enthusiastic and clear-headed 
teacher, who speaks of what he really knows from 
first-hand acquaintance with the subject, an 
elucidation of some of the most recondite problems 
of modem physics may be satisfactorily presented 
to a lay audience 

X-ray analysis, of course, lends itself specially 
to exposition by moans of models — using that 
wortl in a very wide sense — and Mr Astbury has 
not been slow to avail himself of such assistance 
as models can afford Ho has not been afraid to 
begin at the begmning, and by means of happy 
analogy and illustration has built up an atomic 
and molecular world m which his hearers, almost 
without realising the complexities with which 
they have to deal, are led from a molecule of 
hydrogen to those of methane and of benzene and, 
in a very little time, arc findmg structures such as 
that of tn-olein no more difficult to handle than 
that of ethyl alcohol 

The story of the X-ray analysis which has 
unfolded the crystalline structure of fibres is one 
of the moat fascinating of the tales that apphed 
science has to tell, and the story loses none of its 
foscmation in the skilled hands of Mr Astbury It 
18 clearly and authoritatively told by one who has 
played a large part in its development. The titles 
of hiB successive lectures — the fundamental nature 
of matter and radiation , the invisible fibres of 
the world of molecules , how atoms and molecules 
make patterns in space ; an X-ray view of the 
uiside of a textile fibre , the fundamental struc- 
tural difference between wool and other fibres ; 
and some inside mformation about the properties 
of the wool fibre — show sufficiently well the linos 
along which Mr Astbury has developed his thesis 

The textile students of Cleckheaton are to be 
congratulated on their privilege of hearing these 
lectures which, in their present form, should 
appeal to a very wide audience. 

Allah Fxbouson. 
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Comp f ession- Ignition Engines 
H%gh Speed Dteael Etigtnee, unth Special Bejerenee 
to AiUomobile and Airerafi Types an 
Elementary Tejibook for Engineers, Students and 
Operators By Arthur W. Judge Pp vui +248 + 
36 plates (London Chapman and Hall, Ltd , 
1933) 10s 6d net 

M r judge set himself a difficult task when 
he decided to compress mto less than 250 
pages an account of high-speed Diesel engines, 
which (as he hopes in the preface) will 
1)0 equally suitable for engmeen, students and 
operators The needs of the second and third of 
these groups, if not almost mutually exclusive, are 
at least difficult to harmonise the operator must 
think chiefly of details whilst the student’s 
essential need is to grasp general prmciples and 
view the subject as an articulated whole None- 
theless, the author has achieved his aim in a 
remarkable degree, and no one who professes, or 
desin's to profess, a close acquaintanceship with 
this type of engine can affonl to ignore Mr Judge’s 
contnbution The title chosen for the book may 
be questioned, though the author makes some 
defence of his ehoiei* in urging that the name 
Diesel engine is more readily recognisable than 
compression-ignition engine There wo think he 
IS wrung , the latter name is already well enough 
known to those for whom he writes even if not to 
the world of the “Press and General Public” to 
suit which h» choice of title was, he admits, mainly 
selected 

One of the chief uses of this engine is found 
in road transport In the sixteen different 
makes on the road there are very varymg 
standards of performance, but it is understood 
that more than one hundred motor vehicles 
using one of these engines are now on the road 
in London alone, and any cntieism of their 
performance arises not because of failure in 
thermodynamic effideney but mainly because, 
owmg to the youthfulness of design, maintenance 
troubles loom rather large. 

Another important field is that of aviation 
Here the great potential gains are the lessenmg 
of fire nsk on crash, and the elumnation of radio 
interference from ignition gecur Bot^ of these are 
of first-rate importance and the former can 
scarcely be over-emphaosed, especially for civil 
air truisport 

On p. 106, the author gives an illustration of 
the rather complex Jumo engine which is a 


triumph of the illustrator’s art ‘ the credit for 
this he gives to our contemporary, the Meehanieal 
World The illustratmg work throughout is of a 
high level, and wo think the author is to be 
congratulated upon the care he has taken to 
attain a high level m this regard Furthermore, 
his book gives the best short aecount we have 
seen of the various cylmder corobustion-hoads 
which have boon tried, and of the important aim 
and purpose which hes behmd them We have 
no hesitation m recommending this book as a 
valuable addition to any engineer’s library 


Problems m Mental Defiaency 
Stoke Park Monographs on Mental Deficiency and 
other Problems of the Human Brain and Mind 
No 1 The Burden Memorial Volume Dedi- 
cated to the Memory of the late Rev Harold 
Nelson Burden Edited on behalf of the Medical 
and Consultant Staff of Stoke Park Colony, 
Stapleton, Bristol, by Dr Richard J A Berry 
I*p XIX +249 +20 plates (London Macmillan 
and Co . Ltd , 1933 ) KX 6d net 

I N this volume there is collected together a 
senes of papers, dealing with the problems 
of mental deficiency, by a vanety of authors, 
most of whom are members of the medical staff 
of Stoke Park Colony 'Two thirds of the articles 
have been previously published though they 
appear in this collection in shghtly modified form 
The first paper, which is the longest in the 
senes, concerns the detection of potential ‘social 
inefficiency’ by physical and mental measure- 
ments, and was onginally published in 1920 It 
contains a comprehensive table giving norms of 
the brain capacity of Australian children, calcu- 
lated by one of Lee’s formulffi The wnter of the 
article. Prof R J A Berry, holds that there is a 
fairly constant relationship between head volume 
and mtelligence, and he applies this hypothesis to 
the diagnosis of mental subnormahty. He at- 
tnbutes the relatively small size of the heads of 
some dohnquent and defective children to the 
moomplete development of the cerebral cortex 
The proportion of mentally subnormal individuals 
who have head measurements which do not 
deviate significantly from the normal is not 
indicated uid without this knowledge it is difficult 
to see how cranial capacity can be of much 
diagnostic importance in a given case. The 
diagram shown on p. 26, apparently showing the 
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relationohip between mental age and cranial In a short paper, pnbliahed for the first time, 
capacity, is nusloading The correlation between B. M Bates describes three rare developmental 

these two vonates is weak and many mental abnormalities which have been found in association 

defectives of imbecile and idiot grades have heads with mental retardation. This article is par- 

of normal dimensions tioularly good and it is well illustrated. It 

One of the now papers gives a detailed analysis records a case of anomalons cervical vertebra, 

of cellular changes found m the brams of three a ease of bilateral facial palsy with club-feet 

defectives It is concluded that the more severe and an example of what is clearly aorooephalo- 

the grade of defect, the more disoigaiiisod is the syndactyly 

histological picture of the cerebral cortex Another Though there are many statements in this book 
original article, by B M Norman, seeks to concerning which research workers in mental 

demonstrate a relationship between these celluUu' deficiency and related problems will disagree, 

deficiencies m the cortex and neurological ab- they will find it oonvement to have the 

normalities which are to be found among mentally essays collected in a single and well-pnnted 

defective patients volume 


Short Reviews 

Edwardutn England A D J901-1910 a Sertea of Annala of tho Royal Botame Garden, Calcutta. 
Lecturea delivered at Ktng’a College, University Vol 13 • AsiaticPalma — Coryphees. Posthumous 

of London, during (he Session 1932-3 Edited Work by Dr Odoardo Beooari Revised and 

^Prof F. J C Heamshaw. Pp 286 (London edited by Prof Ugolino Hartelli Pp vu+366. 

Pimest Benn, Ltd , 1033 ) 10* fid net. 60 rupees, 76*. Plates Pp v+102 plates. 

Tma book contains the latest of the well-known 26 8 rupees , 40* fid (Cdcutta Bengal 

senes of pubhc lectures arranged by the History Socretanat Book Depot, 1931 ) 

Department of King’s College, London. “Ed- "Ptw groups of plants are more difficult to oom- 

wardian England” may be ssud to mclude the prebend systematically than the palms, and this 

first decade of the century, but there would be is mainly due to the bulkmess of adequate sped- 

only a verbal incorrectness in extending it to the mens causing them to be largely neglected by 

outbreak of the War, Edward VII’s two main explorers, so that we welcome the contmuation of 

interests were society and foreign pohoy With this great wo^ on Asiatic palms by the late Prof, 

regard to these two aspects of pubhc life in O Becoari, published posthumously by Prof. U. 

England, there really was an Edwardian penod Martelh No eastern botanist ever possessed the 

But the same remark can scarcely be m^e of, knowledge of Asiatic palms which Beooari m his 

for example, hterature and science travels m Malaya, one of the richest palm areas 

Still, as Prof. H. Levy shows, in bis illuminating in the world, had accumulated ^e Coiyphess are 

lecture on the advance of science during the period, especially mterosting as they appear to be the 

any link in the chain may be isolated for special oldest known group occurring m the E<^ne, uid 

sti^y He rightly insists that it was appropnate almost the only pahns found in temperate r^ons, 
in this lecture to regard saenoe, not merely m ui the unique European palm Chamesrops being one 
abstract sense, but also os permeating the social of them 

hfe of the time. It was the Edwudian period, for Besides foil descriptions of the Asiatio spedes, 
example, which saw the transition from dimly to illustrated by photographs of specunens, the 

biilhantly lighted streets and buildings, with con- author has added a veiy useful list with locahties 

sequent changes, on a great scale, in the uses of and diagnoses of those of the New World, wRh 

lewire. Passmg from the effects of apphed sdence anatomical drawings Of flowers and fhuts All 

upon social practice. Prof Levy refm at some that now remains of Beooui’s manuscripts in 

length to the experimental and theoretical invest!- the capable hands of Prof. Martelli smd awaiting 

gations that were maturing during the period, pubheation, are those dealing with the Arednese, 

Here, what he has to say i^ut relativity seems for the Lepidooaryinse and Borassmese were pu^ 

to us as clear as any popular exd^tion that we liabed in the Calcutta Annala befiue Beccari's 

have encountered Naturally Prof. Levy’s re- death and the Phoenidnee (dates) m Malwria. 

ferences to biology are briefer, but he explains With the publication of the remaining portion the 

how during the Edwardian penod evolutionary whole wora will stand for ever as a worthy monn- 

theory advanced from a qualitative to a ment to one of Italy’s greatest botanists, and this 

quantitative and measurable stage Both in we hope will be cairM out Prof Martelli, 
scope and in treatment the lecture is a fitting who is much to be congratulated on the work of 

contribution to the volume in which it now revision and pubhoarion of Hie present vdame, 

appears. H. N. B. 
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Marie Siopee : her Work and Play. By Aylmer 
Maude. Authorised edition. Pp 290 + 8 plates. 
(London : Peter Danes, Ltd , 1933 ) 8«. 6d. net. 
Db. Martu Stofss is a remarkable woman ; and 
if she were unaware of the signifloanoe of her wOTk 
and influence, Mr. Aylmer Maude’s book could not 
foil to enlighten her. It is not given to many 
workers in the realm of sdenoe — natural or sooi^ 
— ^to have their biographies published during their 
lifetime ; so that Dr. Marie Stones is fortunate in 
this respect and also m her biographer, whose 
hterary gifts enable him to present a pleasing 
portrait of his subject 

Dr. Stopos’s scientific work in paleobotany, the 
composition and structure of o^, and related 
subjects, belongs to the first rank and has both 
soientiflo interest and practical value The general 
ublio knows nothing of her emmence in these 
elds and associates her name only with the 
subjects of birth control and problems of sex. 
For the enlightened view now taken of these 
matters by most people, the chief thanks are due 
to Dr. Stopes, whose work marks a new epoch in 
the hfo of ^e community Mr Maude is evidently 
an ardent disciple of this pioneer of social hygiene 
and intelligent reproduction of the human species ; 
and on this account we ought perhaps to overlook 
the exalted position in which he sometimes places 
her Several of the chapters might have been 
abridged with advantaw, but on the whole the 
book IS a faithful record of Dr Stopes’s activities 
m many directions 

ElemenU of Opttecd Mineralogy . an Introduction 
to Mwroaoopie Petrography By Prof Alexander 
N WmcheU 'Third edition. Part 2 Deecryp- 
(tons of Mxnerala, v»th Special Reference to their 
Optic and MteroeeopioGharaetert. Pp xviii+469 
(New York * Jotm Wiley and Sons, Inc. ; 
London . Chapman and Hall, Ltd , 1933.) 
37s fid net. 

Thx general arrangement of the third edition of 
Pt 2 of Wmchell’s “Elements” remains broadly 
the Bune as in earlier editions. Advances in know- 
ledge of the relations between the optical propertieB 
andf chemical composition of crystals, especially 
those affecting the amphibole group, have been 
incorporated in the text. 

An important chanm Ims, however, been made 
in the chapter <m the Coates, which oooupies more 
than half of the book. This lairge group of minends 
has been re-classified, so for as is at present possible, 
on the basis of the results obtained m recent years 
from X-ray crystal analysis. This change-over, 
with its subordination of chemical composition to 
oi7*tal stmctoze, is of the greatest theoretical 
mterest In effect it summarises tiie results of idl 
the work done on the silioates in recent years. 

This is an mvaluaUe work for students and 
research workers m mineralogy and petrography, 
It is therefore unfortunate that the slight foioease 
m siu of the latest edition should be accompanied 
by so very (xmsidmible an increase in price. 


The Q^iaal Tear-Book of the Seientific and Learned 
Societies of Oreat Britain and Ireland • with a 
Record of Publieations issued during Session 
193Z-1933. Compiled from Official Sources . 
Fiftieth Annual Is^ Pp. vm -1-171. (London : 
Charles Qriffin and Co , Ltd., 1^ ) 10s not 
Thb publishers of this Year-Book are to be con- 
gratulated on their enterprise, for the present yew 
marks the jubilee of its issue There can be no 
question that the existence of such an annual 
volume has promoted the mterosts of science 
generally and of the societies with which it deals, 
by providing accurate details of the numerous 
scientific bo^es m the British Isles The present 
issue IS on the usual Imes , the vanous societies 
are classified mto 14 groups The officers, member- 
ship, dates of meetmgs, and pubhcations of each 
society, institute, etc, are given, and m many 
oases further details, such as the objects of the 
society, are appended A good mdex, and a 
logical grouping of the societies make it quite 
easy to refer to any society. All information meexr- 
porated in the volume is compiled from official 
sources , it is, indeed, a work of ready referenoe. 
worthy of support by scientific societies. 

Modem Theories of Devdopment ■ an Introduction 
to Theoretical Biology By Ludwig von Berta- 
lanffy Translated and adapted by J. H. 
Woodger Pp x+204 (London: Oxford 
University Prow, 1933 ) 8« 6d net 
This important mtroduction to theoretical em- 
bryology IS well-known to all those mterested in 
the subject The English translation and adapta- 
tion by Dr Woodger will make it available to a 
wider circle of readers. The author proposes as a 
solution to the crisis of present-day biology, the 
constitution of a purified scienoe which would 
relate and explam the accumulated facto pertaining 
to the study of hving organisms As a ^nthetio 
principle of this scienoe, the author proposes an 

S iuiismio theory which would aim at the estab- 
ment of the laws of biological systems based on 
experimental data and on the possible use of 
mathematical logic 

Examination of McTaggart’s Philosophy Vol. 1. 
By Dr C D. Broad Pp. Ivi -i-4fi0. (Cambridge : 
At the University Press, 1933 ) 21« net 
Onx cannot do justice in a few sentences to this 
excellent commentary of MoTaggart’s phlloscmhy. 
Not only is McTaggart himself a great philosOiwiM 
mind, but Dr. Broad, his commentator, compels 
the attention of his readers whenever he writes 
about philosophy McTaggart’s “Nature of 
Existence” is a difficult book to study. But its 
readhig will perhaps become easier after perusal of 
the present commentary. With a wealth of detail 
and a great ingenuity of thou^t. Dr Broad shows 
os how MefFanart^s analysis of existence and 
reality led him fo the formulation of the principle 
of determining oonespondmioe, and what masterly 
use he made of this principle in the explanati o n of 
metaphysioal values. T Q. 
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Fluorescence and Its Use as a Method of Testing and Analysis 
By Dr Jituvs Gbamt 


O NE of the results of the increasing popularity 
m recent years of so-called ‘sun-ray’ treat- 
ment has been the rapid development of improved 
methods of generating ultra-violet rays This has 
placed in the hands of the scientific worker 
very efficient sources of sueh radiation, and it is 
therefore not surprising that other uses of this 
region of the sjiectruni should have followed m 
the wake of the above developments One of the 
most interesting is the generation oi a oharacter- 
istio fluorescence in numerous substances, and this 
18 now widely employed as a method of testing 
and analysis 

The range of ultra-violet radiation is usually 


considered to extend from about 186 A to 40U0 A , 
but the prmcipal rays used for obtaining fliiores- 
cenoe oflbots are confined to wave-lengths between 
about 2600 A and 3700 A , and there is ample 
evidence that individual rays m this range are 
particularly eflFective Similar selectivity is, of 
course, well known in connexion with work on 
ultra-violet therapy and on the photochemical 
activity of ultra-violet light. 

OsirBiUTioN OF Ultra-Viouct Light 
Methods of generating ultra-violet light ore 
fiiliy treated m works on light-therapy, and it is 
necessary here only to mdicate some of the special 
requirements of fluorescence analysis 
Carbon and mercury ares have both been used, 
but whilst the former is beet adapted for fading 
tests on aooount of the similarity of its spectrum 
to that of sunhght, the latter has prov^ more 
popular where an intense ultra-violet radiation is 


required with a mmimum of visible rays The 
oharaeter of the actual radiation emitted depends, 
however, on the tjqic of lamp and on the working 
conditions As is well known, the pnnciple of the 
method is the production of an electric arc m the 
mercury vapour produced between two heated 
mercury electrodes Mercury lamps vary consider- 
ably in design , some give a pomt-sourco and are 
particularly useful for spectroscopy and fluores- 
cence microscopy, whilst others are designed to 
give a maximum luminous area The unstable 
open forms of U- or H-tubes have now largely 
bren replaced by completely enclosed types, one 
of the latest of which takes the form of an onlmary 
electnc-hghting bulb contaimng a globule 
of mercury and two tungsten electrodes 
which serve both to heat the mercury and 
to carry the are 

There are also rival claims between 
lamps operating in a vacuum and at 
atmospheric pressure The latter have a 
great advantage m that they can be 
opened and cleaned, but on the other band, 
with the former there is less necessity 
for such cleanmg, owing to the absence 
of air One well-known design consists of 
^ an evacuated quartz tube, with a reservoir 
of mercury at each end, mto which pro- 
trude metallic leads connected to the 
electricity mams When the lamp is tdted, 
the mercury runs across the floor of the 
vessel and i^ort-cirouits the two loads , the 
heat so generated produces mercury vapour 
and the arc then strikes. 

Such lamps were at one time expensive 
and deteriorated rapidly, but recent models 
are cheaper both to buy and to run, and 
can eventually bo regenerated The changes 
which occur on ageing often produce 
alterations m the spectral distnbution of the 
radiation, and if these are nut controlled from 
time to time discordant fluorescence results may 
be obtamed 

During the last year or so, several 'lamps’ 
which utilise the ultra-violet constituents of day- 
hght have appeared. They are essentially darken^ 
twxes fitted with a filter to remove visible rays, 
and ore necessarily relatively ineflficient How- 
ever, they are portable and oomparatively cheap, 
and for aome purposes are adequate 

Tschniqvb 

The lamp is usually housed in a box, provuion 
being mode for viewing objects either by reflected 
or transmitted light througn a filter which removes 
visible rays, the brilliance of which would obviously 
mask any fluorescence Filters may be solutions 
of dyestuffs or coloured or coated glasses, and may 
be ^osen so as to isolate almost any given range 
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of v»v«-leiigtha niokol oxide glan (‘Wood’a 
^iaaa’) m, however, the best for most purpoeee. 
As Ah«sdy uidioat^, it u important to keep » 
control over both the quahty and quantity of 
the radiations, and here again there is a wide 
choice of methods, of which the photoelectric cell 
and the use of the selective photochemical action 
of the rays on certom chemi^ reactions are the 
most promising 

The procedure depends to a groat degree on 
the nature of the sample Useful information is 
often obtamod if a little powder is blown on to 
raout filter-papers which Imve bean treated with 
reagents, whilst sobds m the 


reprodnoing odour effects. They are, however, 
greatly us^ in oiiminologioal and museum work, 
for example, to provide evidence of falsification 
of documents (Fig 1 is a photograph of a falsified 
document takm in ultra-violet bght, in which the 
original wntmg is plamly visible, although not 
apparent in daylight) 

AvruoATioNa 

The applications of fluorescence are numerous 
and van^, and can only lie briefly indicated 
hero , they are discussed fully elsowJiero*. 


mass are usually exposed on a 
fresh fracture which also may be 
spotted with reagents Liquids 
are oxammed in non-fluorasoont 
containers, preferably m open 
Petn dishes or in quarts test- 
tubes, and it 18 often an advantage 
with solutions to use a variety of 
solvents and dilutions Capillary 
analysis, in which the ^zones’ 
produced on a strip of filter 
paper suspended m the liquid or 
solution are examined in ultra- 
violet light, has proved very 
useful, n^ably in connexion with 
mixtures of alkaloids and dyes, 
and Danckwortt and Pfau' have 
even obtamed eemi-quantitative 
results m this way. 

When, however, it is required 
to determine the composition of 
a mixture oontoinmg a fluorescent 
ingredient, the usual procedure 
IB to match it against one of a 
senes of known mixtures. The 
importance of working under 
strictly standardised conditions 
m all this work cannot be 
emphaaued too strongly The 
type of lamp, its age, the time 
which elapses after stnkmg the 
arc, the fUter, the temperature 
and humidity, etc., all deter- 



mine the actual appearance of na S Oomptrtno of daiUshtandfluufMceaeopbotngniilu or atrip* or ycUow paper 
the fluoresoonoe. and it is essential 


that each worker should evolve and adhere to 
his own conditions if apparent anomahes are to 
be avoided. 

The use of fluorescent compounds os stains in 
miorosoopy and as indioators m titration work has 
greatly widened the range of application of the 
method. In the former case it is often possible 
to bring out fine details, for example, of plant 
structure, which are mvidble in dayhght, wh^ 
the latter method may be used for ooloured fluids, 
for example, for the titration of quinine' and of 
the acidity of wines, and for neatealisatlon titra- 
tions m extremely dilute solutions. Photogra^iio^ 
methods require spedid teohnique and their 
spplioations are limited by the difficulty of 


The examination of chemical substances fqr 
purity IS one of the best known Many alkaloids, 
most dyestuffs and numerous morgamc and orgamo 
compounds give charaotenstio oolouis, and as 
these may depend on the origin, punty and 
method of manufacture, they form the Ywsia of 
rapid testing methods, the importance of standard- 
ised conditions being always emphasiaed Such 
methods have found application in connexion with 
pamt pigments, dnm and all industries where 
dyeetuSs are ua«l. Thus in Fig 2 specimens 1-4 
are strips of dyed yellow paper which apjpear 
identical m day%ht (top row) but vary oonsider- 
ably in colour and in intensity in ultra-violet 
lij^t (bottom row) ; Nos. 0 and 6 Ae the same «s 
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No. 4 after exposure to sqnlight (1 week) and to 
ultra-violet light (2 hours), res^Uvely, and 
oompanson of No. 7 with No 8 shows the effect 
of addition of wax sue. Accelerated fading tests 
are best earned out with the carbon arc, which 
gives effects nearest to those of sunlight , in 
many oases the results from the mercury arc 
are defimtely misloadmg and thu lamp u more 
smtable for ageing tests, or fur tests based on 
the use of the change m fluorosoence on exposure 
(see Nos 6 and 6 in Fig 2) as a measure of 
stabihty 

Plant materials offer a wide scope for the 
method, particularly if fluorosoonoe microscopy is 
employed Examples arc the differentiation of woods 
and of vonous strams of seeds, and the control of the 
oomposition of farm products such as fertilisers, 
poultry and cattle foo^, dairy produce, etc Fig 
3 shows the appearance in ultra-violet bght of five 
rhubarbs {R Palmaium, High-dned Flats, Rough 
Bounds, R RhaporUuMm and Canton, respectively), 
and u an example of the numerous apphoations 
of the method to plant drugs The fluorescence 
produced by bactena, fungi, animal organs, sera 
and biological fluids also lends itself to the method, 
and a considerable amount of work has been 


The application to work involving the use of 
(xganio solvents and mineral or essential oils is 
pi^cularly wide, as such matenala usually glow 
vividly in ultra-violet light Refiorence has already 
been made to the identification of dyestuffs and 
the use of fluorescent mdicators, but it should also 
be mentioned that this work has provided useful 
information ooncermng the influence on fluor- 
escence of chemical constitution. 

In conclusion, the apphoations to the food 
industries merit a few words. Fatty foods 
fluoresce, the yellow colour of butter being 
modified by the presence of marganno or other 
foreign fats. A great deal of work has been 
earned out on milk, partly from the pubbo health 
pomt of view and partly with the object of ascer- 
taining the nature of the fluorescent constituent 
(laetochrome), which has now actually been 
isolated 

The sensitiveness of micro-tests for orgamc or 
morgamc substances may often bo magged if 
the test involves the production of a compound 
which fluoresces, and several aids to the detection 
of preservatives such as bone, benzoic and sabeybo 
acids, as well as sulphites', are provided m this 
way Other work has been directed to the examina- 



na 3 FluoreMcncs phaCosrsptai of Sva diaeicDt rhnbuba 


earned out (notably by 0 Dh6r6') on blood and 
the porphyrins 

Closely related to this are applications to 
medico-legal work, particularly from the point of 
view of identifymg stains on garments and drugs 
m body fluids, and although the method is in its 
infancy, it has already met with some encouraging 

SUCOOSBOS 

The method is also of considerable use in other 
branches of onminological work ; erasures or 
alterations of wntten matter (soc fig 1) and the 
detection of imitation Irater-marks are examples, 
and m a ease recently submitted to me', it was 
possible to differentiate easily between a genuine 
banknote and a particularly clever forgery from 
the fact that the dyestuff to produce a blue 
design fluoresced with a green colour in one case 
but appeared black m the other. 

Museum work should be mentioned in this 
eormexion, since photographs m ultra-violet light 
of pamtmgs, palimpsests and other documents 
frequently provide evidenoo of supenmposition 
The dyestuffs used on postage stamps are excellent 
indications of possible mutations in philately, and 
a complete techmque has been evolved for the 
exammation of geological specimens and fossils. 
Since ageing influences the appearance of sculpture 
materuw, ivory, woodwork, etc , repairs and 
kfanitations may be detected. 


tion of spices, cheese, jams and bakeryj^uid 
fermentation products, and among the * con- 
fectionery products special mention should be 
made of honey’, smeo appbcations of the methods 
of capillary analysis and absorption spectroscopy 
have yielded results which, it is claimed, enable 
a distmotion to be made between honeys of 
different origins 

No mention has been made of appbcations of 
the method to the rubber, cellulose, pamt, fuel or 
eoramio mdustnes, or to sewage dumosal and 
general organic and inorganic analysis, but 
numerous applications suggest themselves, and the 
general utility of the method (provided always 
that working conditions are standardised) is now 
reor^msed 

1 am indebted to the British Hwovia Quarts 
Lamp Co , Ltd , for the loan of Fig 1, and to 
Messrs Ch^man and Hadl, Ltd , for Figs 2 and 
3 (from “Fluorescence Analysis in Ultra-Violet 
Light”) which were kindly photographed for me 
by Col W. R. Mansfield. 
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The Ray Society 


T he recent appearance of the one hundred and 
twentieth volume of the publioationa of the 
Bay Society is a atep onward in a great national 
undertaking. In the ’thirties of last century, 
the idea of producing a ‘fauna’ worthy of British 
science, in which every species of animai known 
to occur in Britain should be described and 
figured, with some account of its habits, habitat 
and syncmymy, by the united labours of several 
naturalists, each an expert m his own line, was 
being realised under the sympathetic manage- 
ment of Mr Van Voorst Yet m spite of the loving 
care that he lavished on the production, as is 
abundantly shown by the oharming vignettes 
which adorn each chapter of his books, it became 
apparent to the natundista who in 18^ attended 
the meeting of the British Association in Cork, 
that Van Voorst's series had begun with mono- 
graphs which were ‘beat sellers', such as Bell’s 
‘‘British Quadrupeds” 1839, Yarrell’s “British 
Fishes” 1836 and “Birds” 1843, and that there 
would remain a considerable residue of un- 
monographed classes of animals for which neither 
the Bntii^ Association, nor the scientific societies, 
nor publishers would have the funds neceasanr 
for publication “To rescue such precious materiau 
from oblivion, is one of the objects for which the 
Ray Society was instituted ” 

’The ongmal proposal to found a “Ray Club”, 
an association for publishing zoological and 
botanical monographs and translations “which 
would not be likely otherwise to find a publisher”, 
was taken up by a oonsiderable body of natundista 
m response to a circular drawn up by Geoige 
Johnston of Berwiok-on-Tweed, and widely circu- 
lated by Sir William Jardme Their replies are 
bound up m a volume of letters addressed to 
Sir WiUuun Jardine, recently presented to the 
Ray Society. Not ^1 were en^usiastic. Botanists 
were on the whole mclmed to the opinion that 
sufilcient provision had already been made for the 
British flora, but Prof Charles Babington of 
Cambridge saw that m cryp^amio botany much 
remamed to be done Prof Richard Owen, 
quoting hu experience of the early struggle of the 
Sydenh^ So^ty, at first refu^ to join the 
propoe^ club on tiie ^und of the impossibility 
of getting enough members for the purpose How- 
ever, by dint of much oorrespondenoe, a sufficimit 
body of subsenbers was eventually secured, and 
on February 2, 1844, with a slight change of title, 
the “Ray So^ty” was instituted, and officers 
were elected , and on October 2, under the chair- 
manship of Sir Philip Egmton, the report of the 
first annual meetmg was read by the secretary, 
Or. Edwin Lankester Four hundred members, 
mcluding Prof. Owen, had been enrolled, £236 had 
been reeved in cash, and a {wogramme of pro- 
jected puUioations was issued ; the first two 
being ‘Tdemonals of John Ray" and “loono- 
graphia liinnsBana or Dlustrations of the original 


specimens in Zoology of Limueus at present 
in the Museum of the Linnean Somety", 
to be edited by Profs Bell and Forbes 

The second annual meeting was held at Cam- 
bridge on June 23, 1846, EHrof John Phillips 
being m the chair 

Akeady m December 1843, “A Monograph of 
British Nudibranch Mollusca” was m preparation 
by Messrs Alder and Hancock ; and a volume 
of “Reports on the Progress of Zoolc^ and 
Botany” m 1841-42^ was the fiirst volume to be 
issued to the subscribers Also the Council of the 
Society had plans for the translation of Aristotle 
on “Animals”, Dioscondes on “Plants”, Azara on 
the “Birds of Paraguay” , and for a new edition 
of Linnd’s “Systema Natura” 

None of these was attempted, though Johnston, 
who shared the secretarial duties with Dr Edwin 
Lankester, wrote “I trust the Ray Society may 
publish a good translation of Aristotle and Pliny, 
but beyond these I hope we may have bettor fish 
to fry for a very long tune to come ” This hope 
has been most folly i^ised, for m its programme 
the Bay Society has gone from strength to 
strength 

The first great folio monograph to be undertaken 
was on the “British Nudibranch Mollusca” This 
continued to appear m parts for eleven years, and 
was completed by a supplementary volume fifty- 
five years later Meanwhile, the high reputation 
of this foho series of monographs was firmly 
secured by the elassio volumes of Allman on 
“Fresh-water Polyzoa” 1866, Huxley on “Oceanic 
Hydrozoa” 1869, Blackwell cm “British Spiders” 
lMl-64, Carpenter on “Foraminifera” 18^, 
Gunther on ‘^Reptiles of British India” 18M, 
Allman on “Gymnoblastic Hydroids” 1869-70, 
and McIntosh on “Nemerteans” 1873-74. They are 
not only soientifio works of the first order, but also 
of artistic merit that had not been equalled 

The practice of pubhshmg translations and 
reports on the piwress of the biological sciences 
was diBcontmuod after 1868 A high standard was 
also set m the senes of octavo vdumes Charles 
Darwm’s great “Monograph of Cirripedia” 1861-64, 
soon to be followed by Bowerbank’s “Bntish 
Spongiadm” 1864, etc , put new life into the study 
of these groups. If we classify the various groups 
of organisms that have been monograph^, we 
find l£em distnbuted as follows : 

Pbotozoa Foraminifera 1867, Rhizopoda 4 
vols. 1906-18. 

PoKiTBBA. : by Bowerbank and Norman, 4 vols. 
1864-79 

CozLKin-XKaTA : 1847, 1869, 1869-70 ; Sea 
Anemones 1927 and in eontmuation. 

Ahscuda by McIntosh, Nemerteans, 1872-78 ; 
Folychieta, 1898-1921. 

' > Fresh-water Polyzoa, by Allman 1866, 

Tbilobita : 1846. 

Cbustaoba: Entomostraoa, 1849; CSrripedia, 
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1861-54 , Copepoda, 1876-70 ; 1031-33 ; parasitio 
Gopepoda, 1012-13 

ABAOHNroA Onbatidee, 1883-87 , Tyrogly- 
phicUe, 1001-3 , Hydraoarina, 1024-28. 

Inseota- Collembola and Tbysantira, 1871; 
Aphides, 1875-82 ; Cocoidffi, 1000-2 , Orthoptera, 
1010, Phytopha^ods Hymenopten, 1881-02, 
Dragon-fliea, 1930 ; Larva of Butterflies and 
Moths, 9 vols 1885-00 

Tunicata 1904-12 

Vbktebbata • Batraohia, 1896-07 , Reptiles, 
1863 , Cetacea, 1866 

Amcmg the botanical works are memoirs on 
Desmida, 1004-22 , Diatoms) 1020 ; Gharophyta, 
1017-23 , Lichens, 1861 , and on Vegetable 
Teratology, 1868, 1015-6 

In the face of this successful record, it is now 
amusmg to read a passage m one of Bowerbank’s 
early letters to Jardme “I have seen Owen this 
mommg and find he is strongly opposed to us I 
tried him very hard, but it was without effect 
Never mind. His weight is not so great as you m 
the country may imagmo, and I can see that we 
shall get on very well without him " 

It IS to bo obMrved that although the majority 
of the volumes issued by the Society are concerned 
with the S 3 r 8 tematic description of the animals 
and plants of the British Isles, this was only one 
of the objects which the founders had m view, 
aod from the first some of the publications had a 
wider scope. Some systematic monographs deal 
with Europe or India, or include the whole world 


in their survey, and there are occasional works on 
Budh subjects as morpholi^ and teratology and 
on the histoncal and biographical aspects of the 
scienoe 

When , as a boy, I stayed with my father at various 
country houses, I reoedl that fluent reference 
was made to the Ray volumes for the identification 
of unfamiliar forms of life The library of a large 
country house would not have been oonsideiM 
as adequately furnished without these woriu of 
reference Now, alas, owing to mcreasing specialisa- 
tion, fewer and fewer people have tune to be 
mterosted m the productions of their home-land, 
and it IS therefore becoming more and more 
diifioult to obtam support for scientific publications 
from mdividual sub^ibors It has thus become 
the bounden duty of the public libraries to stimu- 
late and provide for the public interest 

This account of the monumental achievement 
of the Ray Society must not be closed without 
some allusion to the fact that the earliest circulars 
and volumes issued by the Society m 1844 were 
printed by Messrs G and J Adlard of 
Bartholomow Close, and that, although name and 
address have been modified, no other firm’s 
imprint has appeared on the title pages for nmety 
years Nor must we forget the very great services 
which have m recent years been rendered to the 
Society and to its authors by Dr. W T. Galman in 
his editorial, no less than in his secretarial, capacity. 

The agents for the sale of the R^ pubhcations 
are Messrs Dulau and Go R T Qvhtheb. 


Obituary 


Peof. T. Swale Vinoent 

D r THOMAS SWALE VINCENT, formerly 
professor of physiology, Umvorsity of 
London, died on December 31, 1933, at his home 
In Fishpool Street, St Albans, at suty-flve years 
of age 

Bom on May 24. 1868, the son of Mr J Vmoont, 
Swale Vmcent was educated at King Edward VI 
Grammar School, Birmingham, and took his 
medical course at the University of Birmingham, 
then Mason Umvorsity College After taking his 
degree, he wont to the University of Heidelbeig 
to study physiolcgioal chemistry under Prof 
Kossel, and returned to Birmingham to take up 
his first appomtment as demonstrator of physio- 
logy. The year 1804 had soon the birth of en- 
docrinology as we know it to-day, with the 
discovery by Ohvor and Sharpey-Schafer of the 
striking rise m blood pressure produced by the 
intravenous mjection of an extract of the supra- 
renal capsules Swale Vmcent at once followed 
this new hne of investigation, and pursued it 
through the whole length of his scientific career, 
with occasional excursions into the related fiekis 
of the mrcnlation and of vaso-motor reflexes. In 
1896 he published his first paper entitled “The 
Sapnrenw Capsules in the Lower Vertebrates" in 


the Proceedvnga of the B\rmingham Natural Hxatory 
and Phdoaophxeai Soettiy, Soon afterwards he was 
appomted British Mescal Association research 
scholar, and went to Sharpey-Schafer’s laboratory at 
Umversity College, London, where he continued his 
investigations After two years he becfune Sharpey 
scholar in physiology, an appomtment which 
carried with it the post of chief assistant m the 
physiology department, and later he was appointed 
assistant professor of physiology under Prof. 
Starling 

Swale Vmcent left Umversity CoUem m 1000 
to take up the post of lecturer m histology m the 
University of C^iff One of his students there 
was T. Lewis, now Sir Thomas Lewis, with whom 
he published two papers on the biochemistry of 
muscle He left this post m 1902 to hold the 
Francis Mason research fellowship for investigating 
the physiology and pathology of the tiiymus ana 
other ductless glands, and went to the Fhysiolo^ 
Department of the University of Edmburgh whiw, 
under Sir Edward Sharpey-Schafer, had l^me an 
active centre of endocrmological investigations. 
He collaborated there with two advanced students, 
W Cramer and W. A. Jolly, now professor of 
physiology at Cape Town. In 1004 he was ap- 
ported to the chair of physiology in the University 
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of Manitoba, and remained in Winnipeg until 1920 
He had to create mi eniarely new deputment 
there, a task which he performed so suooenfully 
that when he left Wmmpeg to return to London 
as professor of phjrsiolo^ at the Middlesex 
Hospital, the University of Mamtoba paid him a 
well-deserved tribute by oonfemng upon him an 
honorary LLD In London it anm fell to hu lot 
to reorganise the Department of Physiology, and 
its active scientifio state when he retired in 1030 
bears witness to the success of his efforts Swale 
Vincent was at various times exammer in the 
University of London and the Umvorsity of Leeds, 
and also of the Conjoint Board. He had been 
seoretaiy of the Ductless Glands Committee of the 
Bntish Association since 1898 In Canada ho served 
as a member of the Industrial Fatigue Board 
Swale Vincent’s numerous publioations cover a 
large part of endoonnolo^. Beginning with a 
study of the suprarenal glands, he proceeded to 
investigations on the pituitaiy, the thymus, the 
thyroid and parathyroid glands, and the Islets of 
I.Angerhans Ho was a prominent representative 
of the Schafer school of physiolo^ which , regarding 
the cell as a basic umt of phywological functions, 
combmes histological studies with expenmental 
technique The present generation of physiologists 
who can buy most of the various internal secretions 
m a more or less pure state at a chemist’s shop, 
must find it difficult to realise the laborious investi- 
gations required to understand the morphological 
and functional relationships of the different parts 
of the endoonno organs, most of which are formed 
as a result of the joining up of histogenetically and 
fiinotioncdly different tissues 
In extending his investigations to tiie action of 
normal tissues other than endocrine organs. Swale 
Vincent discovered the existence of substances 
present in all tissues producing a marked lowering 
of blood pressure and different from cholme One 
of these substances was identified later by Barger 
and Dale as histamine, the subsequent study of 
which m the hands of Dale and his collaborators 
has revealed its profound physiological significance. 
Swale Vmoent was a oarefiil worker, with a highly 
critical mmd, qnahties which enabled him to make 
positive contnbutioas of lasting value, and to clear 
the new science of endocrinology from many 
pseudo-Boieintifio weeds The high mternational 
reputation of his work found reoogmtion m the 
request to wnto a series of reviews on the ductless 
glands for Asoher-Spiro’s “Ergebnisse der Phydo- 
logie”. These reviews were later expanded mto a 
b^k "Internal Secretion and the Ductless Glands’’ 
which, first pubU^ed m 1912 and smoe passed 
through three editions, is one of the standard 
works on the subject. He also published in 1924 
an "Introduotion to the Study of Secretkm’’ and 
in 1929 with Prof. Sampson Wright, formerly his 
pupil and now his suooessor, "Introduotion to 
Pr^oal Mammalian I^ysiolo^’’. 

Swale ^^oent was a man of mm ptindples and 
high idsals on which he would not oompromise. 
He was essentially a shy man, and this sometimes 


gave an impression of brusqueness, while to those 
who had the pnvilege of knowing him well he was 
a staunch friend ai^ a charming companion He 
had a deep love and a great understanding of 
music and was himself no mean pianist. It was 
oharaotenstio that in the last years of his active 
life he became interested in the study of the 
physioIogK^ reactions of the body to music. In 
1914 he married Beatrice, daughter of Mr. W, 
Overton of London, who survives him, and had 
two daughters W C. 

Da Kmdd Babmussbm 

Kwud Bashussbn, who died in Co^nhagen 
in December last, devoted most of his life to 
the exploration of Greenland, particularly m 
regard to the ethnography of the Eskimo He 
was bom in Greenland on June 7, 1879, the 
eon of Chr Rasmussen, who was a pastor in that 
country and later a lecturer in the University of 
Copenhagen His mother was of Eskimo descent. 

After taking his degree at (Copenhagen, Ras- 
mussen visit^ Lapland to study tho natives 
and in 1902 returned to Greenland with M 
Enohsen to examine the social conditions of the 
Eskimo on the west coast. Tho report of that 
two years’ study led to several reforms in the 
Danish system of administration, and m 1905 the 
Danish (3ovemment sent him again to Greenland 
to explore the conditions for reindeer as a source 
of livelihood for tho natives From 1906 until 
1909 he was in Greenlandstudying Eskimo folk-lore, 
and his visits to the isolate Polar Eskimo 
of tho Cape Yuk area led to the foundation In 
1909 of the mission station of Nordstjemen in 
North Star Bay The following year Rasmussen 
added a tradmg station and changed tho name 
to Thule Afterwards the mission station was 
moved farther north, and Thule became the base 
for a long senes of scientific expeditions under 
Rasmussen, m most of which he suooessfully used 
tho Eskimo techmque in travelling and hunting. 

The first Thule expedition, m 1912, crossed the 
ico-sheet m the north-west to Danmark Fjord and 
Independence Fjord, thus hnkmg the discovonoB 
of Peaiy with those of Enohsen After Binding 
some time m exploring around Thule and Melville 
Bay, Rasmussen led the second Thule expedition 
in 1916-18 to explore the topography and structure 
of the north-w^ coast. The return to Thule 
over the of the ioe-sheet led to the death of 
the Swedish botanist, Th. Wulff, who sacoumbed 
to the hardships This expedition oonvmoed 
Rasmussen that there can have been no migration 
of Eskimo round the north to the east coast of 
Greenland. Rasmussen did not take part in the 
third Thule expedition but devoted the fourth, 
m 1919, to a study of the folk-lore of the east 
coast Eskimo. The fifth Thule expedition, in 
1921'-24, entailed a journey, with K. Birket- 
Smith, firom Greenland to Bmring Strait throng 
the whole extoit of Eskimo temtory wit^ t»e 
view of studying' the ongm and elution of 
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Bakimo culture He found the oldest culture 
among the Canbou Eskimo, west of Hudson Bay. 
This spread to the arctic coasts and became 
dependent on marine animals, and then east and 
west until the Thule culture was homogeneous 
from Greenland to Alaska. An Alaskan culture, 
borrowing Asiatic influences, spread eastwud as 
iar as Greenland and is superimposed on the oarher 
culture Rasmussen’s researches on the Canbou 
Eskimo were a new chapter m ethnography 
With Denmark's increased attention to East 
Greenland subsequent to her suserainty being 
established over the whole country, Raconuseen 
turned bis attention to the east m the sixth 
Thule expedition of 1931 The aim was to explore 
the coast between Cape Farewell and Angmagssalik. 
Many additions to the charts were made and it 
was found that this part of the east coast is 
relatively free from ice in late summer The 
seventh Thule expedition of 1932 was the largest 
that Rasmussen M. It was also the first on which 
ho made aerial surveys. The work was the outcome 
of the previous year’s reconnaissance and resulted 
m detailed surveys from Capo Farewell to Umivik, 
as well os two flights across the ice-sheet Equally 
important was the archseological work on former 
Eskimo habitation of the coast. Rasmussen 
decided that seals wore numerous enough to 
support a scattered Eskimo community Hunters 
remained to mvestigate this problem more fully 


It was from a resumption of this wewk tiiat 
Rasmussen returned ill to Copenhagen last year. 

Several of Rasmussen’s works have been trans* 
lated mto English, including “The Fbople of the 
Polar North’’ (1908), “Greenland by the Polar 
Sea’’ (1921) and “Across Arctic Amenoa’’ (1927). 
The reports of the various eneditions appeared in 
lish and Damsh in Meddddatr am Orotdtmd 
elsewhere He also wrote several books m 
Danish moluding “Nye Blennesker’’ (1905), "Under 
Nordenvmdens Svobe’’ (1906) and “Myter og 
Sagn fra Grflnland’’ (1921-26) In all his worios 
he had the happy faculty of combining a ch a rmin g 
lucidity of stjde with a wealth of mformation. 
Among the many honours bestowed on Rasmussen 
were the Founder’s Modal of the Royal Geo- 
graphical Society, the Danish Medal of Merit and 
the orders of Dannebrog, St Olav and the North 
Star R. N. R. B. 


Wk regret to announce the followmg deaths : 

Sir William Hardy, F R S , director of food 
mvestigation m the Department of Scientific and 
Industrial Research, secretary of the Royal Society 
in 1915-26, and president this year of the British 
Association, on January 23, aged mxty-nine years 
Dr F. L Kitchm, F.RB , palmontolo^ to 
H.M. Geological Survey of Glreat Britiun, on 
January 20, aged sixty-three yean 


News and Views 


The Endless Adventun of Government 
Pboblems of government and citizenship m the 
modem world were discuHsed by Mr Walter EUiot, 
the Minister of Agriculture, m his rectorial address 
as Boctor of tlie Uiuvorsity of Aberdeen on January 
18 Government to-day, he said, is passing through 
a great transformation both at home and abroad 
Governments and States are no longer merely geo- 
graphical or pohtioal umts, but economic units which 
every kind of intercourse has to take into considera- 
tion. Production is beoonung decentralised ; mter- 
national trade lees and less an mtaruhange of special- 
ised lines of production and more and more a com- 
petition in similar lines The powers of modem 
science tend to make it feasible for specialised hnes 
to be produced anywhere m the world, or to be 
r^laoed by others just as good ; hence the national 
umt has become possible, although not necessarily 
desirable 

Interdependence of Various Countries 
Thk formula of the contu ually moreasmg mter- 
dependence of the world requires qualification Mr. 
EUiot gave three examples a illustration. In the 
first he traced the change -j the economic aspect 
of tiie trade m ratrate for i se as a fertiliser. In the 
nineteenth century a greht trade was built up with 
South Amenoa ; steel went out and mtrate 
came back. Luge fortun^were made, international 
lending improved, and the eocmomists were h^ipy. 


But men of science, thmkmg it unnecessary to 
transport nitrogen to fields already supportmg the 
proesure of a column composed mamly of that gas, 
found a means of producing it m Europe, which was 
good for production but bad for trade. Referring to 
the neon lamp, Mr. Elliot said it was the old lamp, 
and not the new, which demanded all the para- 
phernalia of nmetcenth century economics ; whilst 
the new artificial plastics denv^ from acetylene are 
replacmg walnut and maple and the mahogany 
which took our forefathers to the West Indies. Mr. 
Elhot next turned to foreign mvestment, another 
section of the world’s work where mterdependence 
IS no suoli oertam sequence as vras onoe assumed. 
A great deal of what is described as ‘trade’ is not 
exchange, but mvestment. The uneconomic nature 
of a great deal of foreign development has been 
masked by the free gift to competitois of transport 
systems, railway and steamer lines, which have been 
construoted at the expense of the producers m Great 
Bntcun and presented to their oompetitore. 

Marketing Boards 

Thx ‘Midlees adventure of government, haa 
become the problem of problems, the real riddle 
of the Sphmx. The re a so n is immediate fear — feu 
both of war and of peace. Organisation is easential ; 
tiwie are two methods — to organise the world at 
onoe, or to organise smaller umts and gear them up 
to each othw aa aom aa tuna and hard thinking will 
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pennit. Both methods are required. The States of 
the British Commonwealth at Nations have many 
eoonomio problems in oonmuHi, and the need of stune 
standing organisation to examme these problems has 
been repeatedly felt. Hr. Bruoe, formerly Prime 
Mmister of Australia, has suggested that some of the 
best minds available should be apphed exoluaively to 
these formidable tasks, particularly in view of the 
ometgenoe of British agrioulture as one of the great 
and growing agrioultures of the Empire Mr. Elliot 
greatly hopes that the work will be undertaken But 
an oigani^ion which holds withm itself the pos- 
sibility of Just such a development — the Empire 
Marketmg Board — ^has within the last few months 
been brought to an end Tlie failure of some of these 
attempts, the cliiBoultiea of others, do not exonerate 
u8 from the nooossity for making fiesh trials Let us 
try marketing boards to cover the Umted Kingdom 
if we cannot get one to govern the world, if we cannot 
get one to span the Empire In agriculture wo are 
working on the Imos of aelf-goveminont in industry. 
We ore trying to reconcile the producers and the 
customers, the industrial and the political aspects of 
the nation, which can no more be separateil than the 
front and the bock of a man's head 

Another Laigc South African Diamond 
A DUMOXO of fine quality was found in January 
by Jacobus Jonker m South Africa in the Elandsfon- 
tern alluvial diggings on a tributary of the Pienaars 
River, near the Prenuer diamond mme and north- 
east of Pretoria. The weight is given os 726 oarata 
(146 2 gm ) There is no evidence to support the 
suggestion that this new ‘Jonker’ diamond is the 
missing portion of the ‘Cullman’ diamond, which 
was found m 1906 m the yellow ground m the 
wall of the Prenuer mine at a depth of 18 ft. beneath 
the Burfooe. The ‘Cullman’ weighed 621 2 gm. 
(3106 metno carats), and, aw shown by the Icuge 
cleavage surface, it was evidently only a portion 
(perhaps rather more thiui half) of a larger orystad 
Diamonds sometimes become fractured during the 
eruption of the kimberlite maigmamto the pipes Other 
large stones, but of doubtftil quail ty, have been recorded 
from the Prenuer mme, namely one of 1640 carats m 
1912, another of 1600 oarata m 1910, sod another of 
1196^ oarata m 1924. The first of these weighings 
would be agamst the English carat of 206 304 mgm., 
and the last two presumably against the metno carat 
of 200 mgm. The next largest stone is the ‘Excelsior’ 
found m 1893 m the Jagersfontem mine m Orange 
Free State, which in the rough wei^ied 199 04 gm 
With tile older diamonds there still exists an un- 
fortunate oonftision m the weights when expressed 
m oarata. ‘The le-out ’Koh-i-Noor’, usually listed as 
106]^V oarats, wei^ 21-786 gm. or 108 98 metric 
carats A maw of carbonado (a oompaot aggr^te of 
Nnall crystals of diamond) found m Bahia in 1896 
weighed 630 gm. 

Sir Hus SkMnCs GoUeetkiai 
A miroBJLaY exhibit of a seleotion of minerals 
and botsmcal speoimeos snd books firom the Sloana 
oolleotians is now displayed in a Ug^ted case in the 


Central Hall of the Natural History Museum at 
South Kensington. It was these oolleotions that 
formed the nucleus of the Bntiah Museum m 1763, 
and they contain many objects of considerable 
intrinsic value and of histone mterest. A recent 
study of the voluminous MS. catalogues wntten by 
Sloano himself has led to the identification of many 
mmeral speounons belonging to his ooUeotion There 
is a good senea of “pretious stones”, moluding a 
magnificent Indian-cut sapphire weighmg 31-6 oarats, 
and a wonderful senes of objects carved m agate, 
mocha-stone, oamelian, jasper, rook-crystal, nephnte, 
l^ia-loKuli, eto Most mteroeting are two drawers 
with the original labels from an old cabinet of imnerals 
supposed to have medicinal virtues ami listed aa 
‘offlomalis* Sir Hans Sloano was a celebrated 
physician — it was ho who certified the doatii of Queen 
Anne in 1714 , and he suooocded Sir Isaac Newton 
aa proRidont of the Royal So<nety One of the quamt 
entries in hia MS catalogue reads “Lapis vonolosus 
if hung about the Person makes tho small Fox come 
favourable and hinders their being mark’d from its 
Signature”. The Sloane oolleotions were formerly m 
the old Manor House of Chelsea (built by Henry VUI), 
and his memory is preserved in a dozon street^ 
places, and squares nometl Hons or Sloano 

Indian Earthquake of January xj 
A OHIXF notice of this great earthquake, based on 
the earliest reports, was inserted in our last issue 
(p. 04). Later accounts add considerably to the first 
estimates of the loss of life and of the extent of the 
disturbed area. It is clear that the number of deaths 
wiU amount to several thousand — m Monghyr alone, 
4,000 are reported as killed. Tho epicentre, given by 
the Boismographio records at Kew and Bombay, liea 
m lat. 26 8° N , long. 86-3'’ £ , or a short distance to 
the east of the towns (Patna, Muzaflarpur, Monghyr, 
eto ) which suffered most from the earthquake Thus, 
it would seem that the crust movement stortod a few 
miles oast of Darbhonga and spread rapidly west- 
wards for fifty miles or more. The distances from the 
epicentre of some of the places from which reports of 
the shook come are so great that it is only their close 
grouping that justifies their aooeptonce Bombay is 
about 970 miles from the epioontre and Madras 980. 
Still farther to the south, and somewhat isolated, are 
Madura (1,260 miles) and Aloppey m Travanoore 
(1,330 miles). If we assume the disturbed area to be 
bounded by a circle passing through Madras, it would 
oontam thm rmllion square imles. Ilie area included 
withm the isoseismal of intensity 4 of the Kmua 
earthquake of December 16, 1920, was about 2^ 
iiullion square miles, so that the area actually shaken 
must have been of the same order of mogmtude os 
that disturbed by the recent earthquake. 

Baity Histoty at the Revttberaeoty Ftmuoe 
At a meeting of the Newoomen Society held on 
January 17, Mr. Rhys Jenkins read a paper on “ The 
Reverberatory Furnace with Coal Fuel, 1612-1712”. 
The term reverborototy, be said, oame from the 
Low Latin “reverbqro”i to beat book i to-day^ by 
rever be ratory frunoee, we mean one m tdiiA the 
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material under treatment and the solid fuel are kept I 
apart, and the flame anil hot Roaes from the biimin|t 
fuel enter the furnace proper at one end and are | 
deflected or beaten down on to the material on the ' 
hearth by the roof of the furnace The oarboat 
account of such a fumoeo was givini by Thnophilus 
the monk, who wrote in the eleventh century It 
was used for making gluss Karly m the sixteenth 
oontury reverberatory fumaoes were used in Germany 
for melting bronze for guns, but Agnoola m his “De 
re metallioa” mokes no mention of them. The 
earliest description in the Knglish language of a 
reverberatory furnace was found m a work published 
in 1613 by John Rovenson, whilo the earliest drawing 
of any value of a coal-bummg reverberatory funioci* 
was given by the Gorman metallurgist 8chluter in his 
“Grundlioher Unterricht von Huttonworken” of f738 
During the seventeenth century the smelting of lead, 
copper and iron m reverberatory fumaoes was 
attempted by various inilividuals at several placea , 
the furnaces being generally without chimneys An 
mtereating point was when was it recognised that 
with a closed fireplace the air required for the com- 
bustion of tho fuel could bo drawn through by a 
chimney The first roconl of tho use of chimney 
draught is oontaincil in Glauber's work of 1646 
“Fumi novi Philosojihici”, translated into English 
in 16S1 

Petne Portrait Fund 

Trk retirement of 8ir Flinders Petrie from the 
Edwards ])rofesaorship of Egyptology at University 
Collogo, London, has sueinod to many of his friends 
on appropiiato occasion for an expression of appro 
oiation of bis hfelong aurvioos to archaeology. It is 
thought that this might most appropriately take the 
form of his portrait, to bo presontod to tho College 
with which he has so long been associateil An appeal 
for funds for tins purpose has been issued over the 
names of Prof .T H. Breasted, M J Capart, Dr 
Howard Cartel, Pi of F LI Grifllth, Sir George Hill, 
Sir Henry Lyons, Dr Allan Mawer, Sir Robert Mund 
and Dr Margaret Murray. In issumg the appeal, it 
IS pointed out that it is now more than fifty years 
smoo Sir Flmdors began work os an archsaologist at 
Stonehenge, and soon afterwards earned out the first 
accurate survey of tho Pyramids at Gizch Bofemng 
to his influence on urohsBological stiuhos durmg his 
long career as an excavator, tho oommittoo statos no 
more than the boro truth when it pomts to his 
insistence on accurate observation and recording, 
and the stress ho has laid on tho significonoo of 
smaller finds, equally with the larger, in an exoava 
tion, m developing knowledge of tlie sovialconditionsof 
the past. The appeal also refers to his early recognition 
of the importance of correlation m studying the 
intercourse between the various peoples of the Near 
East from earliest tunes Finally, m attributing to 
him m large measure tho awakening of modem 
mtereht m archeology, mention is made of the great 
number of archseologists who have achieved dis- 
tmotion after receiving their trainmg and inspiration 
from him as lecturer and excavator. Subscriptions 
towards the fund will bo reoeived by Sir H«iry 


Lyons, F R 8 , S York TOrraoe, Regent’s Park, 
London, N W.l. 

Infra-Red Photography is an Aid to Navigation 
Thu United States hnor Manhattan has recently 
been fitted with a special look-out camera mtended 
for mi mvostigation of fog penetration with infra-red 
sensitive matenals. Mechanism for the automatic 
developing and fixing of the photographs is moludod 
m tho body of the camera itself, and the photographic 
record may be viewed one mmute after tho exposure 
has boon mode The weather conditions onoountered 
by the Manhattan smee the new apparatus was 
installed have not been suitable for experimental 
work, so no records obtamed under service conditions 
are yet available The problem of fog penetration is 
not at all simple, and it lomams to be seen whether 
tho degree of ponotration actually obtained by this 
method will bo really helpful to navigators 

The Gsms of the Atmosphere 
Ih his presidential address before tho Royal 
Meteorological fiooiety at its annual general mooting 
on January 17, Prof 8 Chapman discussed “Tho 
Gases of the Atmosphere” Tho permanent gosca of 
tho atmosphere (mainly nitrogen and oxygon) are 
known, from direct measuroments m tho stratosphere, 
to be m constant proportions up to the greatest 
heights yet attamed by Piccard and his successors 
in stratospheric flight Other constituents vary in 
their concentration, because of processes tendmg to 
produce and destroy or transfer them m the atmo- 
sphere : among such constituents are water, oxone 
and the newly discovered positrons, which enter the 
atmosphere from outside os cosmio rays, Rxx>en- 
ments were suggested to determine the rate of large- 
scale transfer of such gases by turbulence, using 
some easily detectable gas, artificially introduced, as 
an ‘mdicator’. Such experiments might also bo 
made using ozone as the indicator, which would 
' throw light on the distribution of ozone, as recently 
estimated by Dobson, GOts and Meetham. The 
possibility of removing the atmospheric ozone above 
certain ground areas was also considered Tho absorp- 
tion of solar radiation by oxygen and ozone was 
discussed in tho light of new experimental data, and 
m relation to the composition and temperature of 
tho upper atmosphere. 

London's Underground Railways 

By tho formation of the London Passenger Trans- 
port Board last year, the unification of t^ under- 
ground tram, bus, trolley-bus and tram systems of 
London has been accomplished. 'The British Electrical 
and Allied Manufacturers Association (Beama) has 
recently published a well-illustrated book giving an 
account of the part played by British manufacturers 
in providmg maohmery and «k}uipinent for this great 
tiansport service The account given proves the 
sound administrative quahtka of those who have 
made London’s 'Underground' the foremost institu- 
tion of Its kind m the worid. So far book as 1846, 
the prospectus which led to the foundation of the 
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Metropohtan Railway waa ioaued, the object being 
to enoirolo the metropolis with a tunnel The soheme. 
of which Mr Charles Pearson, a city sobeitor, was 
the author, was at first received with derision, and 
it was not until 1863 that the first section of the line, 
from Farringdon Street to Bishop’s Road, was 
opened. The seven stations which formed this lino 
have now increased to 226, and oonsidnrably more 
than a million passengers per day are carried Every 
weekday, 2,800 trams pass through Charing Cross 
station After forty years of steam, tho Metropolitan 
and the Distriot Railways were equipped for oporatsin 
by electricity Tho great extension of I^iulon’s 
undorgroimd railways and the eqmpmont for olectnoai 
operation of the older steam linos was started in 1002 
by the formation of the Undeiigound Electric Rail 
ways Co of London, Ltd., the site for the generating 
station being in Lots Rood, Chelsea Tho groat 
success of tho undertaking is duo to the recogmtion 
by tho administration of tlia fact that the position is 
continually ohangmg and that progress cannot be 
cheeked or thwarted m a living organisation 

Tbb Ixits Rood Station is situated on the bank of 
the Thames at Chelsea and is well known to 
Londoners The amount of power generated per 
square foot of engine room area is six kilowatts, 
which IS tho highest figure for Groat Britain 'Plie 
Neaadon power station near Wembley Park supplies 
nearly 100,00(1 kilowatts, which is n third of that 
supplied by Lots Rood The original plant was 
designed to operate with a stoora pressuro of 180 lb 
jxT sq m and a temporature of 660“ F. , the present 
plant operates at a pressure of 266 Ib, per sq m and 
760® F. To supply the condensers with tho necessary 
water, four artesian wells wore sunk to deptlis 
\arying between 400 ft and 600 ft and these yield 
about 18,000 gallons her hour Aftor passing thmufdi 
tho ocindens<-rs, tho wator is cooled ui wooden towers 
and utilised over ogam Tho electno transmission of 
energy is on tho three-phaso system at 11,000 volts, 
and many hundreds of milos of three core cable at 
this pressure aro used Tho distribution voltage on 
the track is 630 direot current, the alternating current 
being converted to direct current either by rotary 
converters or mercury arc rectifiers The first 
escalator was installed at Earl’s Court Station in 
1011, and wherever escalators have been installed 
there has been a notable mcreoso m the traffic In 
tho event of any interruption to the tram servioo, 
precautions are taken that there will be no delay m 
the issue of instruotions to all sootions oonoemed. At 
such points a loud speaker is installed and emergency 
messages aro received from a central microphone m 
the control room at Leicester Square station 

International Coagrcai of Anthropology and Efiiw^ogy 

Abbanobioivts ate now well odvanoed for the 
first session of the International Congress of Anthro- 
pological and Ethnological Soienoea, which will be 
held under royal patronage m London on July 30- 
Augnst i next. The proposal to hold a congress Of 
this nature was first mode in 1912, when the Inter- 
national Congress of Amenoanists met m London, 


but the mcetmg m 1916, for which arrangements 
were then made, had to be postponed mdefinitely 
owmg to the War In future the Congress will be 
held every fourth year, alternating with the Inter- 
national (Engross of Arohseological and Proto-histono 
Sciences, which will be hold m the second of the 
mtervonmg years The Anthropological Congress will 
ooincido with the meeting in Europe of the Inter- 
national Congress of Americanists, which this year is 
to be held at Seville The sessions of the Congress 
will bo held at University College, Oowor Street, and 
at the Wellcome Historical Medical Museum. The 
president is Lonl Onslow and tho chairman of the 
executive comnuttoi', ('apt T A Joyce Prof J. L 
Myros uid Mr A H. Brodrick am the joint honorary 
secretaries and Mr II G Beasley the treasurer 
PresidontN of sections are Prof O Elliot Smith 
(Anatomy and Physical Anthropology), Mr F C. 
Bartlett (Psychology), Prof C B Fawcett (Domo- 
graphy). Dr. A C Haddon (Ethnography), the Rev. 
E. Smith, president of the Royal Anthropological 
Institute (Subsection of African Ethnography), Mr H 
Balfour (Technology), Prof C O. Sehgman (Sooio- 
iugy). Prof E O Jamte (Religions) and Dr. Alan H. 
Gardiner (Languages and Writing) Among the 
vice-presidents are tlie Archbishop of Canterbury, the 
I»rd Mayor of London, tho High Commissioners of 
India and South Africa, Sir James Frazer, and tho 
presidents of the Sooiotios of Antiquaries, tho Folk- 
lore Society and tho Royal Asiatic Society Par- 
ticulars of the Congress may lie obtained from tho 
Royal Anthropological Institute, 62 Upper Bedford 
Place, W C 1 

Aiclueology and Unemployment in the United States 
In tho United States advantage is bung taken of 
the fumls available fur the relief of unemployment 
to oarry out certam archieological investigations 
which hitherto, although ounsidered of great import- 
ance, liavo been regarded as too costly for tho 
resources of tho Smithsonian Institution, Wash- 
ington The funds aro to bo provided by the Civil 
Works Administration and about ono thousand men 
of the local unomployod will be engaged for the 
work of excavation. According to an niuiounooment 
issued by the Smithsonian Institution, six Imlian 
mound sites, each considered to be key positions in 
an archaaologioally unknown area, are to bo explored 
In each case the work will bo earned out under the 
direction of an official of tho Bureau ol Amenoan 
Ethnology. Three sites in Flnnda will be in charge 
of Mr Matthew W. Stirling, chief of the Bureau, 
one of those being an extensive system of pie- 
Seminole mnimds and earthworks near Lake Oke- 
ohoboe which was discovered m 1931 , Dr F H H 
Roberts, Jr , will excavate a group of mounds m 
the Shiloh National Military Park at Pittsburg 
lAuiding, Tennessee , and Dr W F. Strong will be 
in charge of tho exploration of a large mound six 
miles from Taft, Kent County, Cabfomia, one of the 
key sites of Californian prehistory, which is known 
to have been abandoned soon after tho first Spaniards 
reached the country At Maoon, Georgia, a mound 
thought to be the site of an ancient Hitohi village 
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will be explored. While deploring the oiroumatanoee 
which have made these undertakings possible. 
arohsBologists welcome the expenditure of funds m 
this direction, wluch, it is hoped, will at least make 
a boginmng in putting the archeological exploration 
of the Bouth-eastom States on the same systematic 
basis as the exploration of the south-west. 

Coventry Libraries 

Tuk Coventry Libraries and Museum Committee’s 
report on the work of tho year 1032-33 gives evidence 
of vigorous growth of tlie services under its care 
Tho Committoe fosters the closest poasiblo contact 
between the libraries and all activities of a cultural 
character, and is providing additional accommoda- 
tion for such activities adjacent to its central library, 
whore already during tlie past year meetings of 
societies devoted to the study of art, history, natural 
history, the drama, engmocring, boe-kooping, etc . 
numbored 271, includmg 120 mootings of groups for 
tho discussion of broadcast talks Among tlie most 
popular oi tho subjects of these discussions was 
“Biology and Everyday Life” Provision of books 
for cliildren through tho school library system, 
serving Sff schools and supplementing tile activities 
of the spfsiial junior deportmenta of the libraries, 
accounts fur one sixth of the total issues Through 
the West Midlands Regional Library Bureau, the 
resources of many libraries m other parts ot the 
country were drown upon by way of temporary loons 
to moot special requisitions By tho circulation of 
publicity material among branch libraries, the 
mamtcnance of a variety of book displays throughout 
tho sysh m was ensured Some of the most popular 
displays related to cooking, wireless, gardenmg, polar 
exploration, holiday literature, modem drama and 
home decoration. Among other services sucoesslully 
maintamed are the Coventry Bookehetf, a monthly 
medium of commumcation with readers ; on “Illus- 
trations Collection” oi 16,00U pieces , a "lucigraph” 
for mokmg foosimdo copies of maps, prmts, drawings, 
etc , a commercial and toclimcnl mtelligence service, 
equipped with up to date indexes to practically all 
techmeal material published throughout the world, 
patent abridgments, consular and diplomatic reports, 
etc , and frequent exhibitions of material relating 
to matters of special local or regional importance. 

Reform of Medical Education 

Im his Bradshaw lecture recently delivered before 
tho Royal Collego of Physicians, Dr C. B. Myers 
discusses tho education of the medical student from 
the pomt of view of the mdustnol psychologist. As 
regards pre-mediool study, which consists of physios, 
chemistry and biology, he considers that far more 
tune IS qient in practical work on such subjects than 
is necessary for those who are not going to specialise 
in any of them, especially as they have no educational 
value for the Aiture doctor. A similar criticism is 
directed against the enormous amount of detail m 
anatomy and physiology required of the student, 
whereas little attempt is made at this stage to gather 
anatomical infonaation from the coipse m the post- 
mortem room The student denves his knowledge of 


human anatomy mamly from dissection of the 
cadaver, m which the desiocated organs have loot 
their form and their relations m the living body. As 
a remedy for these and other defects m medical 
education. Dr Myers makes the following suggestions. 
In the first place, the student should spend part of 
his tune m the wards os soon as he begins to study 
anatomy and physiology. Secondly, during the 
hospital period, he should receive a more oomplete 
education m the whole range of medicine and surgery 
before he attends the specialist departments. Thirdly, 
some training m the recognition and treatment of 
psychoneurosee is necessary for the future general 
practitioner, who is too liable to mistake tlie true 
nature of such conditions Lastly, before entering 
mto general practice, he should serve an apprentice- 
ship between the passing of the qualifying examination 
and the actual conferment of the diploma or degree. 

Australian Meteorological Data 

Thx Council for Scientific and Industrial Research 
of the Commonwealth of Australia has published 
valuable meteorological statistics imder the title 
“Miiteorologioal Data for Cortam Australian Looah- 
ties” (Pamphlet No 42, Melbourne, 1033) A fore- 
word explains that, for some tune past, various 
investigators on the Council’s staff had made ex- 
tensive use of unpublished data collected by the 
Commonwealth Meteorological Bureau, m cormexion 
with researches m soil soienoe, entomology, plant 
mdustry, animal health, etc , and it was thought 
worth while to make such information more accessible 
to mvostigators by publishing selected data. The 
matter was discussed with the Meteorological Bureau, 
and it was agreed that the Bureau should provide the 
data and arrange the material m a form suitable for 
publication, while tho Council would bear the costs 
of publication This pamphlet is the result of tho 
co-operation of those two bodies. It gives m tabular 
form, for several hundred stations m Australia and 
Tasmania, mean monthly and annual values of daily 
maTimiim and mmimum temperature and relative 
humidity, and average monthly and annual totals of 
rainfall. These averages refer to periods of varymg 
length, as a rule not less than 15 years, and m not a 
few oases between 70 and 80 yean. In the rare oases 
where the penod is only five or six years, the figures 
may — espeoially m the case of such a variable 
quantity as rainfall — depart considerably from those 
that would be found over a suitably long penod, but 
this drawback is nearly always met with m meteoro- 
logiool statistics for spewsely poiiulated coimtnes, and 
recourse must be had to such short records if large 
areas are not to be left unrepresented. A large 
folding map is attached at the end of the pubhcation, 
which gives the meteorological divisions adopted by 
the Bureau and shows many of the stations included 
in the tables 

Eugemes m Vera Crus 

In December 1932 a now eugenic law was enacted 
in the State of Vera Ckua, which has the Utgest 
population m Mexico. A Bureau of Eugenics and 
Mental Hygiene was organued as a part of the 
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Health Department of the State This De>artmeat 
has been engaged m eliminating smallpox and yellow 
fever, and has also greatly reduced the frequency of 
hook-worm, its sanitary aervioes being m oo-operation 
with the Mexican Oovemmont and the Rockefeller 
Foimdation. The new Bureau w thus included m a 
pubUo servioe and has large powers. Free birth 
control olinios were instituted, and steriiisatioa 
provided for m serious oases of unfltnesa and m- 
adaptability. This is the oulmination of a senes of 
reforms made by Governor Tejada, which moluded 
the suppression of saloons, compulsory sax education 
in the schools, mandatory medical treatment for 
venereal disease and a new civil coda which entailed 
eugenical provisions m matters of marriage and 
divorce By the new regulations, which are given in 
full (Amer J PayehtaXry, 13, No 2) by Dr B Men- 
doza, who drafted the bill, provisions arc made 
tlirough the Bureau of Rugonics and Mental Hygiene 
not only for the dissemination of information but also 
for the control of stenlisation of perHons sufiering 
from hereditary diseases or from conditions which 
the Bureau considers to be “a cause of biological 
(ieganemtion or mental deficiency in their offspring’'. 

Association of Amencan Geographers 

TuK thirtieth annual meeting of the Association of 
American Ooographors was hold on December 26-28, 
at North-western University, Evanston, Illmois In 
the throe day session fifty-seven papers wore 
presented, mcluding thirteen in the field of geo- 
morphology, ten or more m regional geography and 
SIX m urbw geography The remamder represented 
a diversity of subjects The afternoon of Dooember 
26 was devoted to the general subject of “C!on- 
ventionalizing Geographic Investigation and Pre- 
sentation”. The papers on this subject were presented 
by Proft P E James of the University of Michigan, 
Wellington D. Jones of the University of Chicago and 
V C. Finch of the University of Wisoonsm. A 
feature of the meeting was an address by Dr. L 
Dudley Stamp, an mvited guest of the As^iation, 
who spoke on "One Hundred Years of Change m 
Laud Utilisation in the British Isles — the Work of 
the Land Utilisation Survey of Bntam” The 
retiring president, Francois E Matthes of the 
United States Geological Survey, gave the annual 
address. He spoke on “Our Greatest Mountam 
Range, the Siena Nevada of California” The 
following oflloers were elected for 1936 . PrtndetU, 
Dr. W W. Atwood, president of Clark University ; 
Vux-PrtnderU, Prof. V C. Fmch, chairman of the 
Department of Geography, Umversity of Wisoonsm , 
Seentary, Prof, F. E. Williams, Umversity of Penn- 
sylvania ; Tntuurer, Prof. R. S. Platt, University 
of Chioago. 

Greenksepmg Research 

Tub autumn volume (No 9) of the Jowmol qf th* 
Board of Oremkeepttig Besoarek oontauu a useful 
aiunraary of experimental and praotwal results on 
the use of au^ihate of ammonia and sulphate of iron 
as fertihaers and weed kiUen tar lawns. It is mtereat- 
>ng to note that the tnatment has stood the taat of 


several years’ practical application, but its eiTeote 
cannot be ascribed directly to inoreaae m the acidity 
of the soil Dr. F T Dennett deaonbes a disease of 
turf known as Fusartum patch. The Director of 
the Board’s Research Station at St. Ives, Binf^ey, 
Yorks, Mr R. B. Dawson, contributes the fourth 
of a senes of articles on “Common Weeds of Turf’, 
whilst other members of the staff write on “A Green- 
keeper’s Guide to the Grasses” (Mr 1. O. Lewis) 
and “Composts and Fertilisers m Relation to Groen- 
keeping” (Dr T W. Evans). A now form of sterihseir 
for killing weed seeds m compost which is to be 
applied to weed-free turf is described by Mr. K. M A. 
Enthuven, of Hilversum, Holland The aubjeot 
matter of the whole volume is of groat mtereet — 
almoet a necessity — ^to golf groon keepers, but the 
more general horticulturist will find a groat deal of 
definite teaching which will help him to make his 
lawns the beautiful stretolies of green sward which 
he so earnestly desires 

Scientific Horticulture 

Tub “Horticultural Education Association Year 
Book”, vol 2, 1933 has just appearod under the able 
editorship of Mr B T Pearl (Wye, Kent H E A., 
South-Eastern Agrioultuml College, 3« 6d ) “Com- 
moroial Horticulture m Lmoolnshire” is described 
by Messrs J G Murray, F Wakerley and J C 
Wallace, whilst Mr D V Howells wntes on the 
some topic for Scotland Vanous aspects of fruit- 
growing are dealt with by Messrs N B Bagenal, 
W G. Kent, F. Kidd and C West, B 8 Fumoaux, 
B Hart and A J. Wooldndgo Dr R N Salaman 
contributes a paper on potato virus diseases, Mr. 
C A Cameron Brown reviews early progress in 
olootnc soil heating. Dr B M Woodman writee on 
weed killers, Mr. K K. MooDowull on sprayuig with 
Bulphurio acid, Mr W. E H Hodson on chrysanthe- 
mum oelworm. and Mr F A Seorett on “Early Market 
Garden Produce” Direct problems of teaching arc 
discussed by Messrs W U Christian and R T. 
Pearl, whilst the presidential address by Mr N B 
Bagenal is a biography of Tliomas Andrew Knight 
A valuable series of book reviews is added The 
whole volume is a pleasmg blend of soienoo with 
practice 

PossUiaed Tt«e Remains m Yellowstone National Park 

SciBNca SxBvicB, Woahmgton, D C , has recorded 
an interesting discovery made during the construction 
of a new road from Tower Falls to Blammoth Hot 
Springs m Yellowstone National Park. While cutting 
through a rock, two petrified tree-stumps, both 
upright as they stood, the report says, millions of 
years ago, were brought to light Ilie progress of 
the new road has left the speoimons out m halves, 
embedded m the solid rook, which was probably 
volooDio dust when petnfioation was taking place 
durmg the Miocene period. It is even possible to 
trace tho oonqilioated root systems of the speoimens. 
It has not been decided what species the remains 
' rqiresent. Chestnut, sycamores, sequoias, pines and 
cypress have all grown m this redpoll durmg the 
oeotunes in which the foasihsation toede place 
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Tie Qattara Depression and Water Power 

In n noto in Natubb of Deotsmber 23, 1033, p 9«0, 
on l>r J llnll'H paper in the Oeographual Journal 
Sot Uctubor on thu utiliaatiou of the Qattara dopro'^- 
sion for water power, ii misprint ocniirs m tho 
eHtimiitc of diHtanco thot tlie power would need to 
bo tninamittod to tho Nile dolta TIiih fififuro should 
be ISO miles, a diKtoniv over which water power 
could Ik' maddy transmitted, wheieoa tho distanco 
from tlu' Aswan dam to tho delta is 680 miles 
Zoological Society of London 

At the monthly geiioial misitinK of tho Ktxilogical 
Society of I^ndon held on January 17, it was stated 
tliat the total number of visitors to the Society’s 
Gardens ut Regent’s Park for the year up to tho end 
of Deci'mlier was 1,657,791. Tlie number of visitors 
to the Afiiiariiun during thi' samo period was 263,438 
At Whipsiiode Paik tho number of visitors durmg 
tho year was 433,420 

The Night-Sky in February 

Mkrcuby reaches its grt>aU-Ht eusteni elongation on 
February 18, wlu u it will sot an hour and ton minutos 
after the sun It is not easy to s<*e this planot, but a 
sharp look out just after sunset in a situation where 
thoro IS a good view of the wostein horizon may be 
rewanleil, Theie will be no risk of confusion with 
Venus, which passes through inferior oonjuuctiou on 
Fobruory 6, and will not bo visible in tfio evening 
sky after ttiat dato for sovoral months, though it will 
be a brilliant object in the early monung sky just 
before sunrise. Mars is getting near the sun On 
February 18 it will sot twenty.two minutes beforo 
Mercury, and will bo practically mvisible m tho glare 
of the sunset Jupiter can bo well seen m tho early 
morning In February it will rise at about 10 pin. 
Saturn will be too near tho sun for observation. It 
passes through conjunction on February 8. 

Announcements 

Thr Conned oi the .South Wales Institute of 
Kngmeors has awarded tho Institute’s Gold Medal to 
Prof. A. E. Trueman, of the Department of Geology, 
University of Bristol, formerly of Umveniity College, 
Hwansoa, for his pap«r,‘'A Suggested Correlation of the 
Coal Moasiiros of England and Walos”, as being the 
moHt\aliiablepaporreceivodandpubli'jheddurmgl933. 

Tub Committee of the Cancer Hospital (Free), 
Fulham Road, London, has awarded a scholarship 
of the value ef £100 per annum to Mrs Boylond 
m recognition of her services in the Research In- 
stitute of tho Hospital She has investigated with 
Dr E Boyland the respiration of normal and 
canceniiis tissues m tho presence of derivatives of 
oaneor producing compounds, and will oontinuo the 
development of this work 

THr Secretary to the Minister of Health hiu 
annoimeeil that Sir Frivlenck Gowlond Hopkins, 
Prof E. P Cathoart and Prof. Edward MoUonby, os 
physiologists representing the Minister's Advisoiy 
Committoo on Nutrition, will confer with Prof. V H. 
Mottram, Prof 8. J. Cowell and Mr G. P. Crowden, 
08 physiologists lepreemtmg the British Modioal 


Assooiation Committee on Nutrition, in regard to the 
differences which appear to exist between the two 
Committees on the question of Uie amount of oalones 
and first-class protem appropriate as a basis for 
mutable diets 

At the annual general meeting of tho Royal 
Metoorologioal Society held on January 17 tlie 
following ofiloeTs were elected for the ensuing year — 
Preovirnl, Col Ernest Gold , Vux-Prr.»vlenla, Mr 
David Brunt, I’rof Sydney Chapman, Mr Francis 
Druce, Dr A Ciichton Mitohcll , Trtnmrer, Mr, 
R A Watson Watt , Secretaries, Dr J. Olasspoole, 
Mr W M Witcholl, Mr. M McCollum Fairgneve ; 
Foreign Secrrlary, Copt C J P Cave.NewOounotUors, 
Dr A J Daniford,Mr M G Bcnnett,Mr 1 D Margary. 

Thr following oflicois of tlie Royal Microscopical 
Society have recently bi-en elected i Prestdenl, Prof. 
W A F Balfour- Browne , I'ice-Presuients, Mr 
J K Barnard, Mr Conrad Bock, Prof D M Blair, 
Dr G M Findlay, Hun Treasurer, Mi. C F Hill, 
Hon Secretaries, Prof R T Hewlett, .1 Smiles , 
xVmi; Members qf Council, Dr A S Burgess, Dr R. S 
Clay, Prof R Ruggles Gatos, j>r G S Sansom , 
Hon Librarian, J)r Clarence I'lomey , Hon Curator 
of Instruments, Mr W E Watson Baker , Joint Hon. 
Curators of Slides, Mr N I Uondey.Mr.K J Sheppard. 

Mbssbs Lonqmans, Gbbkm and Co , Ltd , hope 
to publish shortly the first of two supplementary 
volumes of Thorpe’s “Dictionary of Applied Chem- 
istry’’ This \oliuno will contain subjects up 
to and mcluding those commg under the letter 
M and the second will cover the remaining letters 
of the alphabet and include an index. The proeent 
cdituni, Profs J Tliorpe and M A Whiteley, have 
preserved continuity and tho traditional oonnoxion 
of tile “Dictionary” with the Royal College of Science. 

ApPLirATiuNS arc invited for the following appomt- 
ments, on or beforo tho dates mentioned — A junior 
soiontiflc officer in tho Wood Chemistry Section of 
tho Forest Products Kesearoh Laboratory, Prmoetf 
Risborough, Buckuigliamshire — Tho Secretary, De- 
partment of Sciontiflo and Industrial Research, 16 
Old Queen Street, Westminster, S W.l (Jan. 29). 
A chief mstruotor m tho Engineermg Workshop of 
the Polytechmo, Regent Street, London, W 1 — The 
Director of Education (Feb 6). A woman pliarma- 
ceutical chemist to the Glouoostor County and City 
Mental Hospitals - The Medical Supermtendent, 
County Mental Hospital, Glouoeeter (Feb 7), A 
junior engmeor for the Safety m Mines Research 
Board — The Under-Seoretary for Mmes, Establish- 
ment Branch, Mines Department, Dean Stanley 
Street, London, B W I (Feb. 10) A lecturer m 
physiology m tho University of Leeds — The Registrar 
(Feb 19) A senior botanist m charge of tho Cereal 
Sub-Seotion of tho Botanioal and Plant Breeding 
Section of tho Ministry of Agnoulturo, Egypt — 
The Under-Seoretary of State, Ministry of Agri- 
culture, Cairo (March 16). A profeosor of eoonomios 
at Raffies College, Smgtqwre — ^The Secretary, 
Universities Bureau of the British Empue, 88A, 
Gower Street, Loudon, W C 1 
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Letters to the Editor 

[TKt EdUor dou not hold htmadf reaponatbU for 
qptntono txprtaaod by Am corTtapondetUo NatUtr 
oon ho vndorlake to return, nor to oorreapond unth 
the wntero of, rejected manuecnpta intended for thxe 
or any other part of Natubs No nottee u taken 
of anonymous oommunuxiftons ] 

Activity of Crystalline Preparadoni of Vitamin Bi 
hr the same laboratory where thirty yeaia ago 
Eykxnan made hui famous mveetigationa. Jansen a^ 
Donath' suooeedod m 1026 m obtaming for the brst 
tune the antmeuntio vitamin in orystalline form, in 
quantities too email, however, for further study. 
I^ve yean later, the same results were also obtain^ 
by other mvestigatoni ; almost simultaneously there 
appeared publications on the same subject by van 
Veen*, Windaus and Tschesche* and Ohdake*, whose 
crystallino products were only slightly more active 
than that of Jansen and Donath, although at first 
the contrary was stated* Moreover, all those sub- 
stances had roughly the same empirical formula, 
though they had bei'ii isolated from different sources 
— nce-bron and yeast. 

This uniformity of results was broken by an 
announcement of Peters* and his oollaborators, that 
they had isolated a still more active product. As 
a matter of fact, we were able to demonstrate in 
this laboratory that Peters* substance was about i 
1| times as active as our purest product (and also 
Windaus's) The oimriments were made with a 
kmd of nee bird’ ITieae nee bird tosts, which can 
only bo made m Java (this being the one region where 
thisM buds occur), have the advantage that one works 
simultaneously with ten of these buds, which ore 
very sensitive to a Bi vitamm shorts^ and give 
very constant results Whereas about 0 5 mgm. 
of the onginal preparation of Jansen and Donath 
was needed to provide ton birds during about 26 
days with the necessary B, vitamm (not a single case 
of polyneuritis occurring within 16 days), the 
necessary quantity of Wuidaus's and also of our 
preparation woe 0 4 ragm., while of Peters’ prepara- 
tion only 0 3 mgm. was required. 

By improvements of our mctliod of isolation* 
applied thus far wo liave surceedod in isolatmg a 
crystalline product, which is about twice os active 
as our former preparation and then probably also 
more active than Peters’ preparation : namely, 

(I 2 mgm Buillcient for tlie rico bird test Of this 
preparation a noe bird therefore needs a daily dose 
of 0 8 Y, a young rat 1 <5 y or a little more. 1 gm. 
of this preparation is equal in activity to about 
600,000 (provisional) mternational standard units 
The crystals are much flatter than those of the less 
pure preparations ; the melting point is about 2° 
higher. Also its behaviour to di^rent reagents is 
as described before*. The empinoal formula is also 
similar to that of the lees pure preparations from 
this laboratory (C, 40-7 per cent ; H, 8 6 per cent ; 
N, 16-7 percent; italsQcontainsBulphur). Hence it 
ajqiears probable that the less active preparations 
oontom Inactivated vitamm, and the possibility is 
not excluded that even the most active preparations 
now obtained still oontam mootive substance. 

The ‘activated clay’ from this laboratory (which, 
aerves also as the League of Nations standard fne- 
paratkm) is a substance easily prepared m Iwge 
quontiti^ and tiie isolation ef ‘teerystalline vitamm 


IS a rapid prooess. In our opimon it is urgent that 
the investigation of this important vitamm should 
be made by numerous laboratonee, m order to obtom 
defimte results as soon as possible. We shall shortly 
publish elsewhere a detailed oocount of the improved 
technique for its isolation. 

A G. VAIT VUK. 

Medical Laboratory, 

Chemical Department, 

Batavia 
Dec 6 
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The Umt Character in Genetics 

In hia Bntwh Association address on “The General 
Nature of the Gone Concept'**, Prof. B. Buggies 
Gates states tliat “the conception of the unit character 
was given up many years ago". It is hard to lot this 
fertile conception go without a word to be said for 
it, even though it may be moflectual. If the con- 
ception of the unit character is not wholly true m its 
original connotation, it cannot bo wholly false since 
man himself lias boon spoken of as a “rational 
animal’*, denotmg on individual umt of the highest 
degree of oomploxity The outicular bristles of 
arthropods are structures of their own kind, that is 
to say, they are homologous, whether transformed 
mto tactile, olfactory, natatory sotoi, supporting 
spines or pr^ensile hooks They may bo regarded ea 
units of the first order, although they possess such 
different potentialitioe, to which may bo added the 
qualities of position, colour and size 

In the district of Millo Isles, situated m a part of 
the provinoo of Quobeo where tho T.aurontian Hills 
begin to sink down to the level plain of the St. 
Lawrence basin, 1 hove recently picked up from the 
snow a dipterous insect destitute of its two wings. 
There are several kinds of ‘flies* to be found on snow 
m late autumn and early spring, but only one of 
thorn IS wingless, namely, Chwnea Through the 
kmdncHS of Mr Arthur Gibson, Domuiiun Entomo- 
logist, I have boon supplied with a list of Canadian 
records of Chwnea These are few and far between, 
but they go back to tho time of P. H. Gosso (1839) 
When seen moving with its long legs slowly and 
somewhat helplessly on tho snow, it presents at a 
distance a spidor-liko appearance, and the species 
found in Germany was named Chtonea araneotdes. 
The wmgs have simply ceased to bo, they have 
dropped out of existence at a plunge, but tho balancers 
or ‘halteres’, which represent the hmd-wings of the 
two-winged &eH, are mamtamed in full working brder. 
Tho wings of a fly behave as a unit, but they have 
many accessory oharacteristios, chief among them 
being the venation. Novertboless the wings not only 
function as a unit but in Chumea they have also 
vanished as a unit, while the balancers romam in 
full force. 

The finding of Chtonea m the flesh is a rare ax- 
ponence not easily dismissed from tho mmd The 
teseon of it is the persistence of vestigial organs, 
idimi modified to serve a new function, after the 
normal organs of flight have difuqpposred without a 
trace. There are plenty of flightleas female moths 
lying dead upon the snow at tins season ; bafiira the 
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mow sete in they are to be found olmging to the 
trunks of trees ; some of them have rudimentary 
scidy wing-po^. There is a distmction to be drawn 
between mere loss of the power of flight, as in the 
female silkworm moth, reduction of wmgs, suppres- 
sion of wmgs and phyletio loss of wings But for the 
absence of its wmgs, Ohumea is a normal dipteron 
with compound eyes and primitive segmentation of 
the body As mdioated above, the smallest units 
have a colleotivo value and it is probably m the sense 
of absoliito mdivisible unite that the conception of 
the unit character has been abandoned by geneticists. 

A WnxKV 

McGill University, 

Montreal, Canada 
Deo A 

• n^nus, US, 7C8, Kor 18, 1083 


In my address on tho gene concept, part of which 
appeared m Naturk of November 18, I was dis- 
cusBing the subject jiartioularly from the oytologioal 
point of view Prof Willey, in his interesting letter, 
nos in mind another aspect of tho unit character 
conception whicli I consider is of great importance 
from a phylogenotical pomt of view When I said 
that "the conception of the unit character was given 
up many years ago”, I meant that tho early con- 
ception of a strict one-to-one comepondenoo between 
a particular cliarocter and a particular factor ot 
gene, js no longer tenable Studies of the mtemctions 
of genes and the multiple offocta of single genes in 
development of tho organism show (1) that many 
genes may contribute to the final production of single 
charaotors, and (2) that single genes may have 
multiple effects in the organism While theso are 
now well known principles in genetics, nevertheless 
it remains true that each gene usually hoa a pre- 
ponderating effect m the production of a single 
character 

Cases sucli aa tho wmgloss sjiecifle, to which Prof. 
Willey refers, may be the result of smgle mutations, 
like some of the Droaophxla mutations which are m 
a more or leas oomplotely winglcas condition. The 
literature of systematic botany and zoology abounds 
with cases of a similar kind, whore the natural mter- 
pretation is that a unit gene mutation has resulted m 
the sudden lees or marked change of a single character 
The mvostigation of such ocmcs opens up a vast flold 
in which the syst^natiste and geneticists could 
co-operate, but unfortunately until now compara- 
tively little has boon done in this dirootion 

R Rxraoi-its Qatbh 

King's College, 

London, W.C,2 


Variation du Rayonnement coamiquc suivant la 
Latitude 

Lbs etudes de la variation du rayonnement 
ooemique suivant la latitude (Gay, Compton et 
ooliaborateurs, Hoerhn) ont 8td ef^tu^ jusqu’4 
prese n t aveo la mMhode des ehsmbres d'uuus^ion , 
oea mesures ont montr6 rexistenoe d'un minimum 
de rKMusation par rayons oosmiques dons lea r^giona 
Aqwtonalee. 

Nous avims pensA qu*il serait boa de loire des 
OMNures sous difl^rentea latitudes, non de I'tonaiation 


globale, moM du nombra do oorpusoulea pdnMmati 
formant la portie direotement tUoelable du rayonne- 
meat ooemique- Cette 4tude peut se fura des 
compteim do (3eiger-M(Uler mwitte en oolnoidenoe. 

Trois appareils, oomportant ohaoun un dispoaitif 
de trois oompteurs oylindnques supeiposAs aveo un 
s^leoteur de oolnoidences, un amplifioateur et des 
relaiB, ont M emmeniWi dans un voyoge Le Havze- 
Buenos-Aireii et retour. Bs ont enr^pstrA le paaonm 
dee oorpusouloe lonisants pendant toute la durte au 
parooun, soit deux mois. Le nombre total de oor- 



puBculee enregistr^s d^passo 100,000 Lee r^ultats 
montrnnt une baisse r^guli&re en fonction du temps 
quo la comparaisnn des mosurea k I’aller et au retour 
a montr6 Aire sonsiblemont ImAairo , oette baisse 
due & une Icnte alteration des appareils peut-8tre 
Alimmdo on faisant ehaquo fois la moyenne des 
mesures faitoe & Tailor et au retour aux mtmos points. 
On obtient amsi les pomta figures (Fig. 1) ou lea 
ordonn6os reprAaentent, k un faoteur prte, les nombres 
de partioulos traveraant les oompteurs en 1 houre, et 
lee absoysseslos latitudes des lieuxd’observation Les 
points marqute + sont relatifs k vxi appareil portant 
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pOBtioa entra lea oompteun d’A»MU aboorbaote 
(80 om. de plomb) nous ont donnrf des nombraa 
r^guliirement inf&riean de 30 pour oeat k, oeux 
obtenua mob Airan, la proportion relative de rajrona 
trta pte^tiaata rartant done aenubleiuent la n^me 
(au point de vue dea rayanB vertioaux) soiu toutea 
lee latitudea explor^ea. 

Noua avona ^galement 6tadi4 la r^partitKm 
angulaire dea ooijNiaoulee ooamiquea aoua difl^rontea 
latitudea, at trouvi que la aym^tne entre lea diieoticms 
eat et oueat que I’on otwerve aoua lea latitudea 
8up6rieurea k SO” eat d^tniite au voiainage de 
I’diquateur en favour dea rayona venant de I'oueat, 
idaultat qui eat k nqiproober de oeux de Johnaon. 

La fonne do la oourbe eat ^galement aaaez difl4r- 
ente, oonune le montre le dia^ramtna (Fig. 2), dans 
lequel aont portte lea nombm de rayona amvant 
aoua difMreata angloa k Teat et k I’oueat ^ la vertioale. 

La miaaion 4tait aubventionn^e par la Caiaee dea 
Reoherohea Soientifiquea. Noua d^airona remoroier 
la Compagnie dea Chargeura Rdunia et Tiquipage du 
vapeur Kerguelen qui ont boauooup facility notre 

PlBBBX Auokb. 

FaoultA dea aoienoea, 

Pans. 

LouM Lepbimcb Binqukt 
Laboratoire de Physique dea Rayona X, 

Pans 


Chemical Separation of Diplogen from Hydrogen 
We may roaaonably anticipate that m those 
reactions which proceed at low tomperaturoa, that 
la, reactions for which the energies of activation are 
Mtiiall enough to render them sensitive to the difference 
in the aero pomt energiee, diplogon and hydrogen 
will undergo reaction at different rates 

We have found such a difference in the velocity 
of the liberation of hydrogen effected by tho solution 
of metala m water or acids, for tho liberated hydre^en 
does not posseas on [H]/[D] ratio ([D] signifles the 
concentration of diplogen or the heavy hydrogen 
isotope) identical with that of the original water or 
BCid. For example, on solution of zmo in 0 1 N 
Bulphuno acid which contains 20 per cent D 
([HI/[D] — 8), the hydrogen hberated contains only 
8 per cent of D ([H]/[D] 11-B), that is, the rates 

of production of H and D aib m the ratio of about 
4 . 1‘. On solution of other metala aimilor differences 
ore obtained, the approximate ratios for alumuuum, 
calcium and sodium being 8, 1 5 and 1 8 respectively 
Analogous reactions m which oompounda containing 
hydre^en, such oa ammonia, aoetylene, etc., are 
liberated instead of hydrogen, are now being mvesti- 
gated. 

It appoars possible that a reaction of this type, 
in whi^ an ennohment of the heavy hydrogen isotope 
takes place os m the process of electrolysis, may 
serve as an alternative method for the production 
of heavy hydrogen and lU oompounda. 

A. Fabxas. 

L. FoBKas. 

Laboratory of Colloid Science, 

Umvemty, 

CambndM. 

Jon. 18. 
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Measurement of the Frequency of Longitudinal 
Vibratkm of Non-Magnebc Rode 

It has been known for many years* that the 
reawtance of a copper wire is increased by loading 
and that tbia moreaee of resistance is m excess of that 
which can be accounted for by the aooompanying 
change of orose eeotion. It seemed to be probable, 
ther^oie, that this phenomenon could be applied to 
the measuioment of the frequency of Icn^tudmal 
vibration of non-mognetio rods, sincu the method 
which has been dcsormod previously* cannot be used 
for such rods. 

In order to teat this possibihty, a rod of the 
material waa suspended m a long solenoid and 
clamped at the upper end A load was fixed at the 
lower end and the rod was connected in series with 
the Bolenoid winding, which was excited from a 30 
volt battery of acoumulatora. Suiroimding the rod 
near tho central part of the solenoid was a search coil 
of about 20,000 turns, and this coil was oonneoted 
through a valve amplifier to on oscillograph. The 
rod was then set in a state of longitudinal vibration 
by means of a slight tap on the lower clamp. In con- 
sequence of tho oorroeponduig variations of stress m 
the rod the reeistunoe changed and tho ourront in the 
solenoid varied accordingly. Thosn variations of the 
exoitmg ourront induced oorresponditig b.k r’s in the 
searoh ooil and the vibrations of tlie rod are thus 
recorded on the OHcillogram The effect is small but 
definite and the re-tiilts for two difforunt rods ore 
shown m Fig 1 a and b 



rra 1 


Fig lo refers to a brass wire ( m diameter, the 
donsity being 8 4 and the free length 178 om. The 
fundamental frequency of the vibrations as found 
from the oscillogram is 1030 cycles per second. For 
B rod clomped at botii ends, the frequency / u related 
to the length I om , the density p, and Young's 
modulus K by the expression 

/“flV ^/P or, E =./»(2J)*p dynes per sq. om , 

from which it is found that the value of E for a brass 
wire u 11 2X 10“ dynes per sq. cm , or 18 3X 10* lb. 
per sq. inch. 

Fig. 18 refers to a rod of duralumm ^ m diameter, 
the free length being 209 cm and tho density 8-8. 
The fundamental fluency of longitudmal vibra- 
tions as found from the osoillogram is 1180 oyeles per 
second, from which it follows that the value of E 
for a rod of duralumm is 8 8 X 10“ dynes per sq. om., 
or 9 9 X 10* lb. per eq. inch 

This mvestigMion is bemg oontmued with the view 
of obtemmg a larger amplitude for the wave due to 
the longitudinal vibrations. A higher frequenoy for 
the time oahbration wave is also being used. 

T. F. Waxxn 

Departaient of Eleotnool Engineonng, 

The University, 

Sh^d. 

Deo. 9. 

: ^ “■ 


rorths! 
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t of Adsorbed Molecules 
of Dyes 


1 UAVK mveatigated the degree of polarisation of 
fluoreaoenoe and phoephorenoenoe from ‘Cellophane’ 
fllms coloured by Kautsky’s method‘ (‘Cellophane’ 
phosphors) The molecules of the dye, adsorbed on 
the surface of the microorystals of the film, cannot 
rotate ; therefore the luminesoonco cannot bo de- 
polanskl by rotation 

The films used, 0 09 mm m thickness, are optioally 
anisotropic It is known that the orientations of 
the axis of tho microorystals are regular to a certam 
extent The observations wore made with a Savart 
analyser and a sot of compensating gloss plates 
^proximately m tho direction of the exciting light, 
perpendioular to tho surface of tho ‘Cellophano* 
phosphor. I’ho latter could be rotated around this 
direction and tho azimuth (a) could be read The 
analyser gave tho vahio of P => (/, — /»)/{/, + 1%), 
whore /, and /, oro tho mtoiiHity of tho components 
the vibrations of which arc parallel and perpendicular 
respectively to tho direction of tho vibrations of the 
exciting light transmitted through the poloriser. 
When natural light was used for excitation, tho 
same position of anal3mir was used 


P(»)X 



Pp _ («i* »i‘ sla* n) CM Sn - QOS* fci 



Fig 1 shows the F(ix) cur\cs lor tho fiuorescenco 
of a oiiohrysiiiu ‘Cellophane’ -phosphor, for natural and 
polarisod exciting light In the latter case, it is clear 
tliat the dogroo of polarisation for a = w/a is 
higher tlian for a > 0 For those two azimuths, the 
oacoiting light vibratos to one or to the other prmoipal 
direction of vibration in the ‘Cellophane’ film. Also 
when excited with natural lig^t, tho fluorescence 
shows partial polarisation m a certain direction 
(Fig 1. P.) 

Smular curves were obtamed for phosphorescence 
but the values of P(a) were somewhat smaller. 

Anisotropy was alro exeunined by absorption , the 
absorption coofiloients show an anisotropy, however. 
The position of the absorption band does not depend 
upm the direction of light vibration. 

Although diileient dyes have P(a) curves of the 
■ame ohawter, the values of P(a) difler very muoh. 


This indicates that tiie phenomeoa are not only due 
to the anisotropy of the field mtensity of the exoiting 
bght (caused by the burefrmgenoe of the medium) 
but also to the polansabihty tensor of the dye 
moleoules and anisotropy of the 'distribution of ^ 
diTMtions of their axes. 

Details of this mvostigation will be shortly pub- 
lished elsewhere 

A. JabmAski. 

Institute of Experimental Physios, 

Umvorsity of Warsaw. 

Nov, 27 

> H KuUky sod A Hlneh, Chtm Btr.U.tOi', 1032. 


Predissociation in the Upper Level of the /(ngstrfim 
Bands of Carbon Monoxide 

Is taking a photometer ourvo of the 0 " 1 band 
(X-4836), wo observed that m all three 
branches, P, Q and R, beginning With the some value 
Jo 38 of the upper level, the luics abruptly decrease 
in mtensity to less than half the original value. It 
Hoems to ua roasonable to assume that this remarkable 
feature is caused by a predissooiation of ‘S into the 
triplet dissooiation term 'P (oxygen) +‘D (carbon) 

'Friplet-Binglet mteroombinatioas m the omission 
speotrum of CX) have already boon observed by 
Cameron. In this case the aeleotion ruJo forbidding 
singlet-triplet transitions does not hold, but at any 
rate the Cameron bands aro much more diffioult to 
get than most of the other CO-bands, even thou^ 
no ot^ transition to a lower state of the molecule 
does exist. In the same way a predissooiation of a 
H ingl nt by a triplet term may ooour As the transition 
to the dissociated molecule must bo rather unprob- 
able, It Booms that tho bfe timo of predissooiation 
hero becomes of the same order of ma^itudo as that 
which belongs to a, transition with radiation In 
this oaso the omission lines do not disappear, but 
only decrease in mtensity os has been obaerved A 
tnplet-Kinglot interoombination with prodiaaooiation 
has also been observed by Herzberg’ m tlis ease of 
P, But for this muoh heavier oloment the prob- 
abdity of the triplet-suiglot interoombination is already 
HO largo, that for P, tho band lines totally disappear. 

From the energy of the predissociation we were 
able to ooleulate the dissooiation energy of the 
normal state We found DnQ'Sfi volts, in good 
agreement with the Value generally assumed (10 
volts). For the other molecular terms we found os 
dissociation energies A ^11, 1 82 volts ; £ ‘£. 2 28 
volts ; a 'n, S 84 volts ; a' •£, 3 94 volts ; d 'U, S 10 
volts. 

The upper zero vibration level of the Herzbetg 
bands lies about 8100 cm.-^ higher than tho dissocia- 
tion term *P + W Thus these bands from their 
beginning already sufter from predissoomtion and it 
is otuiy to understand why ^y are much more 
difhcult to get than the AnmtrOm bands. 

Further puticulais '•nil be given shortly m the 
new Dutch periodical Phyaiea 

D Cotmu 
F fiaoNS 

Natuurkundig Laboratonum 
der Bijks-Uiuversiteit, 

Qronmgm. 

Deo. I« 
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Effect of PrcMure on High Tenns of Alkaline 
Spectn 

Ik the ftlkahne epeotia, very long abeorption eenee 
have been obaorv^. Wood and Fortrat have de- 
tected 66 tenns of the Na, 3S—nP senes. One might 
expect that the high tomis of the eeries irould be 
destroyed by adding a foreign gas, as the excited 
states of hi^ quantum number have such a large 
volume that the number of molecules of the foreign 
gas contained in it can be, under experimental 
conditions, of the order of 10,000. 

This argument proves to be untrue, as wo have 
been able to observe the absorption senes up to very 
high terms m sodium-mtrogen and sodium hydrogen 
mixtures with a pressure of the perturbing gas of the 
order of magmtude of an atmosphere 

With nitrogen as foreign gas, only a little broaden- 
ing of the high terms, but no shift, was observed. 
Instead, m the ease of hydrogen, all the high terms 
of the senes arc shifted by an approximately con- 
stant amount towards the violet With a concentra- 
tion of about 4 8 X 10** molecules per c o of 
hydrogen, we observed a displacement of 7 6 cm 
as 18 ^own m Fig. 1. This shift is approximately 
proportional to tho concentration of the perturbing 
gas 

One might attempt to explain this shift with tho 



Vie 1 Abnorptlun apwtn of ladluin-hrdrosBO mlxtuira at 
hlgbgr pmnina (above) and at lower prewurae (below) of 
brdnwen Koto the unahUted merourr Una £637, which llee 
In tlw badwround 


Graphical Determination of Contemporaries 
Ian pomts ropr e se ntmg the yean of birth and 
death of each of a group of mdivMuals — for example, 
eminant men of science — be plotted with the year of 
birth as abeoisaa and the year of death as ordinate on 
the same scale Each of these ‘life-pomts’ hes above 
the Ime y —x smoe y>x, and, if 100 be taken for the 
limit of age, below the parallel y=‘X+100. 

The dotted lines m Fig. 1 show two positions of a 
46° set-square of transparent celluloid the hypotenuse 
of which slides along a straight-edge (not shown) 
parallel to y—x and at such a distance from it that 
the apex is always on this lino 
At the date given by the position of the apex on 
the Ime y—x, which may be called tho time-line, any 
mdividual is not yot bom if his lifo-point is to the 
nght of the vertical edge, and dead if it is below the 
horizontal edge, while contemporaries are those whose 
life-points can be soon through tho transparent set- 
square. The ages of these at the date are given by 
the distances of the pomts from tho vorti^ edge, 
and also the ages at death of any of the group ore 
given by the vertical distances of their life-^mta 



aid of rile ordinary perturbation riioory, considering 
some average potential for the electron over tho very 
many potential holes, representing the foreign mole- 
cules oontamed inside the electromo eigeuAinction 
This would give a lowering of the high terms, and 
therefore a riiift of the hnes towards the red. How- 
e\er. Prof Fermi has pointed out that this simple 
tlieory cannot be apph^, as the first approximation 
of the perturbation thwiy is not sufBcient for 
descnbmg the phenomenon Hia theory shows that 
the effect, thou^ having the same order of magnitude 
as el e men t a r y theory, can bo also of opposite sign, 
and explam a shift towards the violet os observ^ 
fur hydrogen. The magmtude of the effect is con- 
nected with the limiting cross section of tho per- 
turbing moleimlea m the Bamsauer effect for zero 
vdooity ; the theory con also explam the fact that 
tho hi^ terms are not completely destroyed by the 
pertuitetion. 

An aoooimt of experiments with different gases 
and absorbing vapours will be published elsewhere. 

E. Akaldt, 

E. SkobIi 

Institute of Physics, 

Univemty, 

Rome. 

Deo. 2. 


above the time-line, so that the hfe-pomts of all 
attammg the some ago he on a Ime pallet to it. 

duppoee, as an example, that the group consists of 
thirteen individuals, aU of whom ore bom and die 
between 1700 and 1000, and that their hfe-pomts are 
plotted as m Fig. 1 Then, placing the set-square 
with its apex at say 1776 on the time-lme (the dott^ 
lines show its position), it is seen at a glance that at 
riiis date two are dead, six contemporary, and five 
unborn. Similarly, at date 1826 seven are dead, five 
contemporary, and one unborn 

All whose life points arc withm the shaded area 
have lived at some time during tho period 1776-1826. 
This area is composed of the parts A, B, O, D. Those 
with hfe-pomts m A were bom before and died during 
the penod, in B were bom and died m the period, in 
C wore bom m and died after the ponod, and m D 
were bom before and died after the penod. When 
the period is suiHoiently long the area D vanishes, 
and in such case none can be bom before and die 
ailer the penod. 

When the number m the group is large the plotting 
of the hfe-pomts is labonous : but, this being dons, 
complete mfonnation for any dates and any period 
can M obtained at onoe by mere inspeotion. 

WnxiAif Lvoas. 

9 Ettianklm Road. 

Crouch End, NA. 
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Parasitic Infection of Porcupine Fish 

Bb t wj kw the first week m October and the middle 
of November last, thousands of dead poroupme fish, 
Jhodon maculotut, were oast up on the south and 
west ooasto of Ceylon. These dead fish were observed 
near Oalle early in October; by the second week 
in November they wore to bo found m large numbers 
along a stretch of about two hundred miles of sea- 
ooast from Hambantota to Chilaw. The fact that 
they were first found on the shores of the south- 
west comer of the island and lator along the western 
coast seems to pomt to their having been brought 
m from the deeper waters to the south of the Gulf 
of Manaar, as their distribution corresponds with 
Uie prevailuig dirootion of currents m October and 
in November 

I examined a few of these fish eolleoted at random. . 
All of them were adults of about the same size and 
all were mfestod with a parasitic oopepod which may 
be PmneUa tagUta, the common parasite of D%odon. \ 
I cannot bo definite with regard to this identification 
on ocoount of lack of literature here and as this 
oopepod differs in some respects from the description 
of Pennelta aagiUa token from an Anlennanua 
marmoratua' — the only description available. Some 
of the fish had but a single parasite, while others 
earned two or even three of tht»n In addition, 
some had ohalimus stages of a Cal%gua sp on 
them. 

The cause of the death of this fish m such laige 
numbers is difficult to ascertam Sudden alterations 
m the conditions of its habitat duo to submarine 
disturbances can scarcely explain it Such disturb- 
ances would, no doubt, have affected other oiganisms 
living m the some habitat, but of this there has 
been no evidence whatever Could a plague of this 
PenneUa have caused the destruction of such a 
multitude of these fish T P. aagttta is known os a 
parasite of several species of Jhodon and Antonnanua 
and the presence of one or two mdividuols does not, 
m ordini^ ciroumstonoes, bring about the immediate 
death of the host Many of them on the some fish 
would endanger its life, but in tins instance they 
wore not present m such numbers m to justify the 
conclusion that they were solely responsible for this 
slaughter. 

P. KiBTisisaBn. 

Department of Zoology, 
fjnivorsity College, 

Colombo. 

Deo. fi. 

> I^tgh-Sbatre, W H . “The Onim f wtsi W s m raprawsted br tlw 
CoOeetloo In tbs British Minoam", Pa attatan, M , 10Z8 


Kood Composition in Relation to Milk Secretion 
Many attempts have been mode to detormme the 
changes m composition of the blood that occur in 
its passago through the mammary gland, with the view 
of elucidating the mode of seoreticm of milk. Earlier 
workers m the field (Meigs* 1922) thought that by 
examining blood token from the jugular vem they 
were studying a fluid of similar oomposition to 
arterial blood, and undoubtedly the former con be 
obtained far mora easily than the latter m the cose 
of the bovme More recently, Blookwood and 


Stirlmg* (1932) have suggeated that jugular venous 
blood IB more oonoentrated than arterial, and they 
attribute this concentration to removal of water 
by the salivary glands. 

Considering the small magnitude of the diflerenoee 
in blood ooimpoeition which are under investigation 
m these stucues, we feel that attention should be 
directed to the numerous grave sources of error which 
may be mvolved in obt^oing blood samples, as in 
no instance reported in the literature have all of these 
I been taken mto account. These errors are fully 
disoussed by Peters and Van Slyke* (1931) and the 
following examples need only to be mentioned, 
namely, changes m plasma concentration ansing 
from venous stasis, such os may result from oom- 
preasion of the vem, use of oxalate as antiooa^ant, 
undue exorcise on the part of the animal or loss of 
carbon dioxide from the blood sample. In regard 
to the first pomt, we have observed such evidence of 
stasis as esdema m taking jugular samples, and it is 
a common practice to use means of compression m 
this procedure We are attempting to eliminate these 
sources of error from the wo^ we have m progress, 
and hope to publish more detailed findings m the 
near future 

S. J. FoLijn-. 

Q. L PXSKKCT. 

National Institute for 
Research m Dairying, 

Shinflold 
Jan. 6. 

> MdSi, B B , PkanaL Jtn , t, SM . IMS 
• Blackwood, J H , tod BUiUns, J D , BiacHaat ISSl 

‘Fcten. J P, and Van Slyka, D D, "QnaiiUtaUn CUniotl 
OhemMry". Vol 1 (BaUIMn, Tindall and Cos, 1S31 ) 


Catalytic Hydrogen Replacement and the Nature 
of Over-voltage 

Da. J. A V. Butubb has oritioised our remark 
that the influence of the oompontion of the bqmd 
phase on the catalysed reaction of hydrogen and 
water seems to prove that the rate-determining faotor 
IS the umisatiOD of the adsorbed hydrogen not 
the prehminary dissooiation of hydrogen mto adsorbed 
atoms > Butler suggests that ohanges of the catalyst 
such oa coagulation, may explam onr observations 
Our oommimication os it stands is certainly open 
to this objection. We should have added, tnat 
m our expenment the greatest core has been taken 
to meet it, by asoertamin^ that all ohangee oaused by 
the oompontion of the uquid phase ore oompletely 
revereible. Twmty messuremeatB were mode oa. on 
identical sample of platmum black, all consistent with 
one another. Our platmum blaok was a qmokly 
settling powder , it was shaken ltl-20timeB per second 
with an amphtude of 4-S om. 

In thsse oiroumstanoes a stmetural change of the 
platinum block appeared to bo on improbcdile 
explanation for whi^ we could find no foundation 
m colloid ohemistry. Our reoeot obeervations on the 
activation energy of the reaotion, which will be soon 
reported, have confirmed our assumption. 

J. Hobidtx. 

Umversity of Maoohester. M Fotjum. 

Jan. 13. 


Hascxs, IM. Jsa. e, 1W4. 
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Research Items 


Acme of Andcnt Mcxioa. The culture of a forgotteu 
people of ancient Mexico, the Aoaxee, is recon- 
structed firen early records by Mr. Ralph L. Beals 
in Jbero-Ameneana, 6. The Aoaxee, although now 
alraoat unknown to American ethnologists, onoo 
oooupiod a considerable area m the Mexican Sierra 
Madre, and remnants are said still to exist Tlietr 
culture presents many features unusual m North 
Amenoa The term Aoaxee is applied to a group 
of languages of the Uto-Astooan lins^tio stock, 
Monging to the Sonoran and not to the Mexioano- 
Nahua group. The Aoaxee proper had their centre 
about Uie valleys of the San Andrea and Topia. 
They differed from the lowland peoples m having a 
shorter stature and a yellowish-brown complexion. 
Tho Spaniards found them an admirable people, 
except for their persistent head-hunting cmd their 
extensive oamubalism They wore agriculturiata and 
the chief features m thour oulturo were warfare, 
head-hunting and the accompanying cannibalism, 
games, prmoipally the footrace and the ball -game, 
and a strong agricultural-religious complex It is 
possible tliat they lived m localised clan groups. It 
may bo that tlieir culture represents an intermediate 
link between, say. southern Mexico and the southern 
United States ; but more probably it is tho culture 
of a more or less stagnant area, a backwash survivmg 
as a distorted repr^uotion of an earlier penod m 
tho history of Mexican culture 

Sunhsht snd Death of Snaka. Soveral notices have 
npxieared m Copeui quoting well authenticated re- 
ports that rattlesnakes (Crotahu eotifluetUut) ore 
killed by short periods (about 10 mmutes) of exposure 
to direct sunlight, and popular belief attnbutes 
similar susooptibUity to the sidewmder (Cntdhu 
cerates) As a consequence, several observers have 
tested the reaction of snakes to sunhght with a 
vanety of species, and the general result has been 
that, in full sunlight on sandy ground, tho desert 
snakes have rapidly beoome uncomfortable, lost the 
power of oo-ordinatmg movements and have died m 
0-20 mmutes. To discover tho lethal factor, H. ¥, 
Blum and C. R. Spealman tested the light rays and 
came to the oonclusion that no definite part of the 
spectrum was mjunous to the rattlesnake, but that 
death was due to nse m body temperature owing to 
the oombmed effect of the absorption of solar radiation 
and conduction of heat from the ground surface 
(Copsus, 193S, p. 160) That this supposition came 
near the truth was shown by teatmg the reactions of 
snakes m a hot-air bath. Death resulted when the 
bath had reached a temperature of 40’ C. It is 
significant that Walter Mosauer and R. L Laner 
found that m all the speoimens they tested the body 
temperature at death was almost identical and woe 
4«-6-47‘C. (Copeta, 1033, p. 140) 

In dia n Polrdueto. Prof. F. Fauvel has recently 
given a systematic aooount of the Polychaeta of the 
Indian Museum, CUoutta (Mem. Ind. Mut„ IS; 
1032) ; 306 species, belon^ung to 30 famflies, are 
recorded. The coastal region is, as might be expected, 
much richer m species than the de^ sea, and among 
the examples &om braokiah water, modified and often 
peculiar forms are plentiflil ; one of them cannot 
apparently be referiM to any known funi^. As is 
usual in tropioal seas, the familwa best represented 


are the Aphroditidee, Noreidn and Eunioidn. Twenty- 
eight new species are deeoribed. This polyoheate 
fauna does not differ materially from that of the Red 
Sea, the Persian Qulf, the Philippmos and the Malay 
region ; many qieoies from the Pacific and the 
Australian region are also found m the Indian area. 
Of the 306 spocios, 67 are also Ruropoon and the 
author points out that it is becoming more fully 
recognised that many polychstee are really cos- 
mopolitan MrrcieriUa gntgmeUtea, first recorded 
from brackish waters near Cam and from tho London 
docks, was behoved to bo an exotic polychtete brought 
home on the hulls of ships In tho collection now 
dosoribod, specimens of Mercterella were found 
adhering to oyster sholls from the Ennur backwater, 
Madras, thus confirming the suspicion of its Indian 
ongm It was probably brought to London on ships* 
hulls and transported thenoo by coasting vessels to 
tho French porta and estuaries from which it has been 
rooordod 

The Frog’s Tongue. As the result of a study of the 
tongue of Sana htradactjfia, C P Qnonamuthu [Ree. 
Ind Mus , 36; 1033) oonoludea that the movements 
of tlie frog’s tongue are brought about entirely by 
muscles ; Hartog’s view, that extension of the tongue 
IS due to lymph pressure, is untenable. He states 
that tho aubmaxillans muscle and the lymph spaoea 
bdow the hyoid are not ad^ted to participate m the 
projection of the tongue Tho tongue has two 
muscles — ^the hyoglossus and the gemoglussus The 
hyoglossus remains m a contract^ or tonic state 
when the tongue is at rest and is relaxed when the 
tongue IS pu^ed out of the mouth. Tho genio- 
gloasuH, by which the front part of tho tongue is 
attachod to the symphysis of the lowef jaw, la 
peculiarly modified ; its dorsal part serves to reduce 
the length and breadth of the tongue while the ventral 
or basal port servos to give the anterior part of the 
tongue a forward pivot^ movement. 

Aerial ud Soil Roots m AcomAor and Propagation bom 
ha Leaf. A MoMartm bos recently published two 
papers {Trans, and Free. Bot. Soo, Ed*n , 31, Part 2, 
1933), which deal mainly with the anatomy of the 
root system Ho shows that the differences between 
air and soil roots must be traced m the mam to footort 
at work m the growth of the apex. In the soil, growth 
m length is greater than m the air, but m the latter 
case there is more radial growth and, as a oonsequonoe, 
oonsidMable development of a pith. The aerial roots 
m this genus have usually bem desonbed as ‘prop’ 
roots, but tbeir meohamoal structure is shown to 
have little relation to such a bmotion and their 
prosenoe is correlated with the inadequate radial 
growth proceeding m the stem, basipotol growth 
activity taking instead this form of omial root de- 
velopment, wluob provides a further souroe of water 
supply to the leafy shoot. A second paper desonbes 
the origm of the root in leaf cuttings of Aeanthus and 
the modification in struoture of this root which follows 
as its proximal end tubenses and then develops buds. 

An analogy 18 drawn between the change m struoture in 
this region and m tho bypoootyl of the normal seedling. 

'' Mosaic Disease of Raspberriei. Mr. R. V. Hfuna hoe 
recently publwhed tiie results of his uryesttetiona 
on the rooeaio djeeae o ’of raapbeenaa (”Moeaio Di aeaak 
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of the Raepbeny in Great Britain. 1 1 Symptoms 
and Varietal Siuoeptibility". J. Pomol and Hart. 
8oi , 11, No 3, 237-266, ^t. 1933). The range of 
leaf symptoms ih olawibod according to severity, as 
typo a’, typo b’ and type o’, and the disenae seems 
to be quite Satinet from leaf-ourl and from a poculisr 
chlorosis upon the variety Devon A tentative 
classiBcation of vanotios according to their relative 
susooptibility 18 given, and evidence is collected to 
show that this virus disease becomes worse m certain 
districts. 

Lower Gwanda Gold Belt. Tho geology of tho Lower 
Gwanda Gold Belt, one of the lessor known mliers 
of the Basement Schists of Rhodesia, is described 
by Mr A E Phaup m Bulletin 24 of the Geological 
Survey of Southern Rhodosia (Salisbury, 1D33, 
pp 74, with coloured geological map). The region 
IS situated about 85 miles south of Bulawayo As 
m some of the other gold bolts, tho Basement Schists 
are predominantly a senos of metamorphosed basic 
lavas, Homo of which wore limburgites, which must 
have reached on immcnso thickness, whatever allow- 
ance bo made for foldmg Sedmiontary rocks, in- 
cluding banded ironstone, form only a small jiart of 
tho lower divuaon of tho Senes Proof is given of 
two periods of granite mtnision and tho mmeralisation 
of tho gold reefs is referred to tho oarlior granite. 
Up to the present, eight small gold mmes have been 
roduotive, the chief being the Legion Mine, which 
as product more than 22,000 oz. of gold After pro- 
Cambrian times, denudation removod sovoral nuios 
of rook, before tho injection of on easterly swarm 
of basaltic dykes, probably during lato Karroo tunes 
Smoe then orily a few hundred foet of rock have been 
worn away to produce tho present topography. 

Climatology m Rhodesia and Baat Africa. Ono of the 
five sootions mto which the last of tho five volumes 
of Kbppon and Geiger’s “Handbuch der Klimato- 
logie” IS subdivided is devoted to the clunate of 
Rhodesia, Nyasedand and Portuguese East Africa. 
Thu section, which has recently b^ completed, can 
be obtained, like the other sections, as a separate 
publication (Berlui ■ Gobrudor Boratraeger. 6 
marks) m English. Tho authors are C L Robertson, 
chief engmecT, Imgation Division, and N. P Sellick, 
meteorologist, of Salisbury, Southern Rhodesia. 
Before proceeding to the gonoral and detailed 
doeenptions of the climatos of these countries a short 
hutory of their metoorological services is given 
From this can be gathered an idea of the diaiculties 
encountered m dealing climatologically with these 
areas, arismg from the fact that imtil recent tunes 
there has bem little oo-ordination of the obsorvations 
made by private individuals, on which a dotailed 
knowledge of climate, and ospooially of rainfall, 
ultimately depi-nds Thera is nothing in this work 
calling for special notice, the handling of the available 
statistics being on orthodox Imes. Attention u directed 
at an narly stage to the great influence on the weather 
exerted by the high altitude — 3,000 feet or more — 
of a large proportion of South Afnoa. Tho lofty 
plateau profoundly modifies the movements of the 
high and low pressure systems appropriate to these 
low latitudes, and thu has, of course, large 
meteorological consequences , moreover, the m- 
fluence on temperature of the mere elevation undsr- 
Iks all the seas o nal and casual variations of Uie 
weather, uid mitigates the unpleasantness of some 
of the climatic features 


Cold Bmiuion from Liquid Mtrcuiy. It has been 
established that eleotrons may be pulled out of metal 
surfaces by a sufficiently Is^ eleoiano field. The 
quantitative study of this oS^ is hampered by the 
unoertamty m the field due to mmute roughness of 
the metal surface. Beams {Phyt. Bev , Nov. 15) has 
attempted to study the emission from a liquid 
merouiy surface, which must be free from such 
roughness. An added mtereet is m the probable 
part played by auto-electronio emission m the 
cathode spot of the meroury arc. In the experiments 
the mercury pool was cooled by a freezing mixture 
to keep down the vapour pressure, and an impulsive 
potential was applied to a sphenoal steel anode 
placed just above the mercury surface. Since the 
potential was wplied only for a few microseconds, 
the meroury surface was not distorted by the electro- 
static forces A rotating mirror photognqih shows 
that the luminous discharge starts at the anode, 
presumably as a result of bombardment by the 
electrons drawn from the cathode. Tho experiments 
showed that with a clean moreury surface the 
discharge was initiated by a well-defined field of 
about 1 8 X 10* volts per cm This value is muifii 
lower than predicted by the theory of Fowler and 
Nordhoim Taking the work function of liquid 
meroury derived from photooleotno experiments 
(4 ‘53 volts) the theory predicts a field current of 
less than one electron per second, which could not 
possibly start a discharge. This disoropanoy may be 
due to the submiorosropio structure of the surface — 
the author is going to undertake measurements of 
tho photoeleotrio threshold and autooleetno break- 
down at the same mercury surfaoee The magnitude 
of the autoeleotronio threshold mdioates that this 
eleotron emission may be important m the meroury 


Effects of Sun on Radio Transmunon. By aeuduig 
radio impulses to the outer regions of the earth’s 
atmosphere, far above the stratosphere and unreach- 
able by balloons or aeroplanes, physicists have 
obtain^ evidence that regular vanations in radio 
echoes arc due to the effect of ultra-violet light from 
tho sun Irregularities in the radio eohoes show, 
however, that they are affected by other causes Ih 
a paper read on December 22 to the Amerioan 
Physical Society, Drs. H R. Mimno and P H. Wang, 
of Harvard Umversity, disoussed the results obtain^ 
by usmg automatic apparatus for 6,000 hours last 
year, Aocordmg to Science Service, they pomtod out 
that ohonges in the electrio conductivity of the 
ionosphere, which extends far above tho stratosphere, 
affect our daily life Most auroral displays occur 
at groat heights and nro accompanied by violent 
magnetic storms which interfere with telegraph and 
cable oommiuuoation. Less violent disturbonow may 
have tho effect either of improving or of mterrupting 
radio reception. Long distanoe trans-ooeomo radio 
oommumoation would not be possible if these 
atmospheric eleotno charges were not dense enough 
to deviate the radio wave and turn it book towards 
the nound Even at short distances ‘reflected waves’ 
produoo ‘fading’ m broadcast reception, ‘ghost 
images’ m television and are responsible for the slow 
alterations m signal strength noticed after nightfall. 
Radio transmission is affected by the ll-yaor sun- 
spot cycle. Substantial progress has been made by 
physicists in finding out tho nature and cause m 
these continual changes by using radio apparatus 
merely as a tool m their measurements. 
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New Chemistry Buildmg 

QIR FREDERICK OOWLAND HOPKINH form- 
ally opened the new building for the Depart- 
ment of Chemistry at the University of Leeds on 
January 12 (see NATumg, Jan 20, p 06) 

The major portion of the now building consists 
of two wings extending at nglit angles to the frontage 
in Woodhouso Lono The shorter or north wing, 
with its large semi-ciroular window an<l pillant of 
Portland stone, forms a conspicuous oxtomal foaturo , 
it contains tho looturo rooms, largo-scale laboratory, 
woricshop, pnvate rooms for the staff, common room, 
library, and a number of small research laboratories 
The south wing, which is built of red brick and is 
not visible from tho mam rood, contains tho largo 


of the University of Leeds 

Tho architects are Messrs. Luncliester and Lodge, of 
London 

At ttui present time the total number of students 
working in the Dcpartinont is about 380 uudor- 
groduatos, inoludmg an himoiirs school of approxi- 
mately hfty, and a msoarch group of from ten to 
fifteen 

Tlio general arrangemont of rooms is best considered 
m relation to the teaching latxiratoriee m tho south 
wing On the gruimd floor ani two inorganic labora- 
tories, each of a floor urea of 3,400 sq ft and con- 
taining together 144 working places , and a smaller 
one m tho entrance blink for more advancisl work 
with 24 places These serve to ufoommodati' the 



teaching laboratonee with their service rooms and 
storo rooms. The front section, which faces oast 
on to Woodhouso Lano and connects tho north and 
south wings, contains a number of laboratories for 
advanced and post-graduate work as well os rooms 
devoted to the study of special branches of chemistry. 
Tho building oomsists of three floors above ground 
and a baaen^t extending tmder the south and oast 
block The ground floor is devoted mamly to m- 
organio chemistry, organic chemistry oooupjring the 
first floor and physical chemistry the second floor 
All throe sections share tho lecture rooms, largo-scalo 
laboratory, hbrary and the basement, whore work 
mqiunng freedom from rapid temperature changes 
and vibration can bo earned out. The total floor 
Tone m the whole building is about 72,000 sq ft 


large number of elemontary students takmg a one 
year’s course, os well as those studying inorganic 
chemistry as part of a final or special honours subject. 
The large laboratonos each contain twelve bmch 
units of SIX working places, affording a 6 ft length 
of space for cveiy student. Each bench umt con- 
tains twolvo lockers 

The gas, water and oloctnoal services run between 
tho girders across the laboratories and are laid under 
tho benches m concrete channels, which also serve 
to carry tho stoneware water pipes from the sinks 
Accessibility to tho channels has been ensured by 
Imving the locker cupboards m movable units which 
can easily be withdrawn. In addition to the usual 
services, each working place is provided with its 
own draught flue which folflis the double function of 





146 


NATURE 


removing noxioua fumes and of ventilating the rooms. 
Tho ihies, which ate constructed of cement asbestos, 
]om up with trunking below the bench level but 
above tho waste channels, and run mto ducts of the 
same material earned m vortical chases in the side 
walls, to the exhaust fans on the roof of tho buildmg 
These vortical chases also carry tho waste pipes and 
Ber\’i(‘es and are easy of aoenss for repairs This 
pnnriple applies also to all tho laboratories m this 
wing. Situated between the two large laboratories 
and conveniently arranged are the apparatus store, 
arid store and steward’s ofDce, as well as rooms for 
furnaces, sulphuretted hydrogen, distilled water, 
and other neressary adjunots Tn the entrance block, 
besides the honours laboratory there ore a gas analysis 
room and a balance room, and immediately below 
the latter in the basement is a small spectroaeopio 
room for teaching purposes 

Research aooommodation for tho staff of the 
mnrganie section is afforded by a group of small 
laboratonos situated m tho north wmg Tlie equip- 
ment IS simple in character and designed to ensure 
easy adaptation for oarrymg out work demanding 
special apparatus Ledges with servioos and movable 
tables form a special feature of the fittings, and by 
mcani of a large duct for services nmning above tho 
mom corridors, it is easy to mtroduce special types 
of installation or to modffy the existing services (gas, 
electricity, water or compressed air) as occasion may 
demand Amongst this group of rooms is situated 
the departmental library, containing a valuable 
collection of chemical journals and treatises from the 
library of tho Into A Chaston Chapman, generously 
presented to tho Department by Mrs, Chaston 
Chapman in memory of her husband. The basement 
rooms are also of ttie same type and designed for post- 
graduato research Those under the mam ontranoe 
are without windows and completely below ground, 
and have proved to bo singularly free from earth 
tremors and vibration 

The buildmg is heated throughout by radiators 
supplied withhot water fiomtheUniversityboiler house. 
Compressed air for laboratonos and lecture rooms is 
supplied from a small compressor m the bosoment 

On the organic fioor the arrangement of teaching 
laboratories, mam stores and ocoossory rooms is 
smular but modified to meet tho requirements of this 
branch. Unlike the ground floor, tho two large 
laboratories are provided with island benches, twelve 
m number, and will acoomroodate a total of ninety- 
six students. 

Along the east and north wmgs are distributed 
five research laboratories for the staff and post- 
graduate workers, m addition to the professor's 
private accommodation. 

Every laboratory is fully equipped os to services, 
which includu compressed air and direct os well as 
alternating current. Hooded stone benches for 
oombustions are provided in both teaching and 
research laborotones, and the space below tho fume 
ohambors is utilised for iron-shuttered bomb cup- 
boards Every island bench has power plugs for 
stirring motors , and a noteworthy feature is the 
supply of steam to enamelled iron baths on every 
workmg bench m the teacbmg laboratories as well 
as to suitable points in the research rooms 

Special attention has been given to the provision 
of adequate and effective fume chambers. These, 
both m the research and teaching laboratonos, are 
of large use and lined with Smdanyo material which 
is specially resistant to the action of organic solvents 
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as well 08 to acid steam. Gas, water and steam 
taps can be controlled from outside each chamber. 
The draught is taken from openings at tho top and 
bottom of the chamber which lead into vertical 
ducts m tho walls to exhaust fans on the roof The 
air flow 18 eqiproximately 500 cubic feet per imnute 
for each chamber It con thus be claimed that the 
traditional unpleasantness of organic operations has 
boon largely eliminated Tho g«ieral lay-out and 
detailed planning of this floor was mainly the work 
of Prof C K Ingold, now professor of orgamc 
chemistry at University College, London 

The li^ratories on tho second floor are plarmed 
and oqmpped with a view to the special requircmonts 
of toachmg and research in physical chemistry. The 
laboratory benches am to a large extent of the island 
type without super-structures, and are thus adapted 
for experimental work with physical apparatus. 
Particular attention has been given to the eleotncal 
services, which provide for tho supply of A.c. current 
from the mams, n o currant (50-75 volts) from a 
motor-generator and also constant voltage current 
from a large storage battery which is connected up 
with the lecture rooms as well as with all the labora- 
tories on this floor Extreme variations m temperature 
have been guarded against by a special form of 
insulating ceihng 

The acoomniMation available moludes a large 
general teaching laboratory fitted with fireproof 
thermostat and side-benches in addition to twelve 
island benches which provide workmg places for 48 
students In close proximity to this are, as on the 
lower floor, a number of smaller accessory rooms — 
balwice room, fume-cupboard room, special apparatus 
room, store rooms and cloak rooms as well as a 
drawmg ofilco and staff common room. 

A special laboratory on the north side is devoted to 
electrochemistry and experimental work involving the 
uso of heavy currents of electricity. Optical work 
may be oamod out m dark rooms situated partly 
on the second floor and partly m the bas^ent. 
Other rooms on the north and cost sides of the build- 
ing are designed for use os special research rooms or 
for exxxinmental work which cannot be earned out 
in tho mom laboratory. The second largo laboratory 
on this floor is set apart to provide for the special 
needs of medical, dental and pharmaceutical students 
m physical and orgamc chemistry. 

Tho lecture theatre accommodation is situated m 
the north wing, and students have direct access to 
it without passmg through the rest of the building. 
It consists of two large theatres, seatmg 350 and 144 
rospoctively, and one much smaller room accom- 
modating 40 Tho large theatres are specially equipped 
for expenmental lectures ; the lecture benches carry 
all services, and are fitted with draught flues. The 
natural lighting is from above and can be out off 
by a sliding panel operated electrically by the 
lecturer, who can vcHy the artificial lighting by a 
dimmer switch Special ventilating fans draw m 
air from behind the heating radiators and exhaust 
it through the roof, and a wall linmg of acoustic 
board has proved v^ sucoessflil m securing good 
acoustic properties. The largest theatre occupies the 
upper pmii of the semi-ciroular frontage facing up 
Woodhoiise Lone, and it is noteworthy that no 
traffic noisea are audible inside The lecture prepara- 
tion room IS oonvomently situated between the two 
large theatres, with a g^ry for the manipulation 
of the diagram screens and a chmmoal museum on 
the floor below. 
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Prize Avrards of the Pans Academy of Sciences 

T the annual pubho meeting of the Academy | Botany — ^Tho Demnazi6rns pnse to Ren^ Van- 


of Soienoee. held on December 11. the pneoe 
axidgrantaaward^m 1033 were announoedaa follows- 

Mathemattct — ^The Franooiur prue to Paul Mentri 
for hu woric on geometry 

Meohanvst. — A Hontyon prize to Rend Thiry, for 
hia work on the mechanios of fluids , the Ponoelot 
prize to Eugdne Bertrand de Fontviolant, for his 
works on mechanios , the Boiloau prize to Adnen 
Foch, for his works on hydrauhos ; the Pierson- 
Pemn prize to Paul Langevin, for his work on the 
inechanioal applications of piezo-electno quartz. 

Attronomy — The Lalande pnzo to Georges Prdvost 
for his tables of sphenoal funotions and thoir mtogrols ; 
the Benjamm Valz pnzo to Henn Labrouste for his 
methods of research on penods m solar phenomena , 
the Q. de Pontdooulant pnze to David Belonzky, 
for bis work m oeleetial meohanioe , tho Antoinette 
Janssen foundation to Daniel Chalonge for his studies 
m astronomical physios. 

Geography — The Gay pnze to Alphonse Borget, 
for his treatise on oceanography; the Alexandre 
Givry pnze to tho late Pierre Uerson, for his hydro- 
graphic work. 

Namgatton — The Prue da la Manno between 
Gaston DoUd and Honn Dutilleul (4,000 francs) for 
their work on autogenous oloctno wolding and Jean 
Fioux (2,000 francs) for hts apphcations of the 
gyroscope to navigation ; tho Plumey pnze between 
Andrd Grebol (1,600 francs) for his study of com- 
bustion m mtcmal combustion motors, the late Paul 
Leroux ( 1 ,600 francs) for his experiments m hydraulics, 
and Gdraid Delanghe (1,000 francs) for hia woric on 
Diesel motors 

Phynct — ^Thc Gaston Plantd pnze to Lucien 
Juroau, for tho whole of his work on accumulators , 
tho Hdbert pnzo to Pierre Floury, for his woik on 
photometne standards ; the Hwin de ParviUe pnze 
to Louis I^pnnoe-Ringuet, for his work on atomic 
physios , the Hughes pnze to Salomon Roaenblum, 
for his woric on the a-rsys ; the Paul Marguente 
de la Charlome prize to Anvddde GuiUot, for the whole 
of hiB scientific work. 

Chemxatry . — ^Tho Montyon pnzo (Unhealthy Trades) 
to Georges Daizons, for his work in connexion with 
the control of petrol storage ; Paul Emile Thomas 
receives an honourable mention for his researches on 
carbon monoxide and nitrous vapours ; the Jeokor 
pnze between Mme Pauline Bunart-Luoas (6,000 
francs), for her studies on the rations botweon tiie 
mpertiee of molecules and their absorption spectra, 
Emule Andrd (2,600 francs), for his studios on fats, 
and Raymond Delaby (2,600 francs), for tho whole of 
his -work m oigamo chemistry ; the Cahours prize 
to Georges Allard, for his work on the electronic 
structure of the ethylene carbon atom and on 
metalhc bondes ; the Berthelot pnze to Henn 
Moureu, for the whole of his synthetic work m organic 
ohemistiy ; the Houzeau pnze to Paul Lafiltte, for 
his studim on explosives. 

Mmeralogy arid Geology. — ^The Cuvier prize to 
Julee Lambwt, for the whole of his work on the 
lilchmidB ; the Delease pnze to Christopher Qaude- 
froy, for hu work m plqrsioal crystallography ; the 
Victor Rauhn prize to Jean Cui^er, for hu woric 
on tho Sk^pti&n Nununulitio ; the Joseph Labbd 
pnze to Bum Deqnijols, for hu studies on the 
‘’^unttal resources of Morocco. 


dondnes, for hia work on the sexuality of the Baaidio- 
mycetea ; the Montagne prize to Roger Heim, for 
his work in mycology , the de Comoy prize to Louis 
Emberger, for the whole of his work 

Bund Economy — ^The Bigot de Morogues pnzo to 
Serge Winogradsky, for the whole of hia work on 
tho microbiology of the soil. 

Anatomy anti Zoology. — ^Tho Da Gama Machado 
pnzo to Joan Vomo, for his moraoirs on pigments 
m living bomgs the Savigny pnzo to Georges 
Sdnovet, fur hu work on tlie blood sucking arthro- 
pods of Algena and the Mediterranean basm 

Meditsme and Surgery — Montyon pnzes to Charles 
Cot (2,600 francs), for hu work on asphyxia, Paul 
Durand (2,600 francs), for hu researches on pustular 
fever, Jean Lereboiillet (2,600 francs), for hu memoir 
on the tumours of the fourth ventnole , honourable 
mentions (1,600 francs) to J A Lidvre, for his book 
on parathyroidal ostoosu, Adolphe Zimmem and 
J. A Chavany, for their book on electro -radiological 
diagnosis and therapeutics of diseases of the nervous 
system, Henn Volu, for hu book on “Dermes” ; 
a citation to N^y6n-Van-Khai, for his memoir on 
the study of the prophylaxy of cholera by anti- 
cholera vacomation , tho Barbier pnze to Augustm 
Boutanc, for hu rosearohos on the properties of 
colloids and their relations with vanous biological 
phenomena ; tho Brdant pnze to Georges Le Dentu, 
Adolphe 8iod and Marcel Vaucel, for their work on 
the therapeutics of human trypanosomiasis ; the 
Godard pnze to Henry Blanc, for hu book on the 
phenolsulphonephthalein test in unnary surgery ; the 
Mdge pnzo to Edgord Zunz for hu book on the 
elements of general pharmocodynamy , the Belhon 
pnze to Mito. Lucie Random, for her work on 
vitamins ; the Baron Larrey prize to Fdhx Pasteur, 
for hu work on the utilisation of sunlight in Hie 
Sahara for tho heating and punfication of water. 

Phynology — ^The Montyon pnze to Jean Qautrelet, 
for hu book on the elements of physiological teoh- 
mque , the Pourot pnzo to Jeon Chaze, for hu 
biological work on the tobacco alkaloids ; the 
Fhihpeaux pnze to Pierre Diusumior do Fonbrune, 
for hu memoir on a new inioromampulator and 
arrangement for the manufacture of micro-instru- 
ments , the Fanny Emden pnze between Herbert H. 
Jasper (2,000 francs), for hu psychological and 
physiological study of right and left hande^ees and 
ambidextenty, and Mme. Andr6e Courtou-Dnlhon, 
for her book on biochemical studies on the meta- 
morphosis of the Lepidoptera. 

Statutes — ^The Montyon pnze to Charles Mane, for 
hu work m connexion with tho annual tables of 
constants and numencal data of chemutry, physios, 
biology and technology 

HxHory and Phdoaophy of Science. — ^The Bmouz 
pnze to Louu Posteur-Vallery-Radot, for hu work 
m connexion with the publication of the “CEuvree de 
Pasteur”. 

Work* of Seienet — ^The Henn de ParviUe prize to 
Gustave Juvet for hu book on the structure of the 
new ph3rsioal theones. 

Meddle — Berthelot medals were awarded to 
Georges Darzens, Mme. Pauline Ramart-Lucoa, 
Raymond Delaby, H^nn Moureu and Paul I^Affitta. 

General Pneee. — The Grand prize of the physical 
soienoee to Clodomir Houord, for the whole of his 
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work , the Bonlin pnxe to Ssolein Mandelbrojt, for 
his memoir on the unioity of Fourier’s senes , the 
Lallomand prize to Alexandre Mnnnior, for his work 
on the physico chemical mechanism of nerve action ; 
the Petit d’Onnoy pnzo (Mathematical Sciences) to 
Amaud Denjoy, for the whole of his mathematieal 
work anil in natural science to T^uis L6ger, for the 
whole of Ins work on theoretical and applied zoology , 
the Kstnidu-Dolcros prize to Kmest Veasiot, for the 
whole of his scientific work , Iho Lo Conte prize to 
Eiig6no llataillon, for liis work on experimental 
parthenogenesis , the Parkin prize to Iten^ Harard, 
for his work on the plmrmncnlogy of the alkaloids , 
the Sainlour prize to (ieorgos (iiraiid, for his work 
on partial iliffercntinl equations and integral equa- 
tions , Uio IziTichiimpt prize to Edmond Voisenet, 
for his work on the production of bitterness in wine 
and on the Ailainkiewicr reaction , the Wihlo prize 
to Mme Ir^no Johot CHine and Fr^df^ric Juliot, for 
their experimental work estahlishing the existemx* of 
neutrons , the (fustavo Roux prize to Maurice 
Collignon, for his puloiontologioal work on the 
Madagascan fauna , the Charles Diipin pnzo to 
Rortnuid Cambier, for his work on geometry , the 
Morquot prize to Alexandre Bigot, for his work on 
the geology of Nonnandy 

Special h'oundnhone - The Tsmnelongue fotinda 
tion to Mines Uabriel Ciisisi and Kapliafil Ruck 

Pruea of the Orandea McoUa — The I^plaee pri/e 
to Maurice Allnis , the L E Rivet prize to Maurice 
Allais, Itaymund Fjh< liesMT, Robert Faoli and Max 
Dumas 

Funda for Seirntific Meaearchea — Tlie U<<gner 
foundation to Valenaii Agnfonofl, for liis researches 
on French aoils , tlw Him foundation to Paul 
Ditiaheim, for his work on chronometry , the Henn 
Beoqiierel foundation to Liulovu Drioncourt, for Ins 
work on navigation and geographical iniqis 

houTaKUii, Foundation 

1 IteaearUies on Fixed Quealiona - -Jean Basset 
(4,1)00 francs), for rcsoaiohes on the pathogeny and 
immunisation in fuithrax , (Jharlns Lombard (3,000 
francs), for ex|Ninmental researches on the pathogeny 
of oirrhusiH , Pierm Pons (3,{H)0 fiaiics), for rosearuhes 
on wool prixliicts from central and southern Franco , 
dame's Basset (0,000 francs), for Ins studies on the 
mfliienoo of high pressures on physical and chemical 
phenomena , Jean Diifay and Daniel C!halongo 
(0,000 francs), for chemical aiiil spoclrugraphio 
researches on the atinosiilieic earned out at the 
Observatonos at the Jungfrau jooh and at Intorlaken ; 
Andr6 Chamou, for his researches cm the latent 
photographiu imago , Paul Henri Fleurct, for his 
studiisi of the mechanism of the formation of ketonic 
and oxalic acids , Laborstoiro central d'eleotncitd 
(12,000 francs), for making the standard of inductance 
with a view to the measuremimt in absolute value 
of the unit of electrical resistance , Charles Mane 
(3,000 francs), for systomatio researches in oloctro- 
obenustry ; Henry Pellet (2,000 francs), for Ins 
studies of atmospheric elootrioity during dust wmds 
m north China 

2 Reaearehea to he earned out in the Frendi 
Oolontea — Henn Humbert (16,000 francs), as a 
oontnbutiun to tho oost of an expedition to Mada- 
gascar and southern Afncu with a view to tho study 
of various types of vegetation and thoir variations 
under the mfluonce of the nature of the soil, altitude 
and olimate ; Louis Diibertret (7,000 francs), as a 
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oontnbution to on exploration of the voloaaio 
desert region to the south-east of Damosoua , Jeon 
Piveteaii (4,600 francs), to oontribute to the oost of 
excavations m a deposit of vertebrates at Oranais 

3 Purehaae of Laboratory Material — Eoole nation- 
ale v6t6rinaire do Lyon (6,000 franos), for the pur- 
chase of a Philhps’ portable apparatus for radio- 
graphy and radioscopy , LAon Huillet (3,000 francs), 
for the purchase of a Chovenard temperature regu- 
lator , Julos Leraoine (2,000 francs), for tho purchw 
of a microphone design^ for the study of internal 
fnotion m metals , Henn Chaumat (2,000 franos), 
for tho purchase of matenal for tho oonstraotion of 
an electrostatic machme , Maurice Javdlier (3,000 
franos), for tho purchase of an moubator , Raymond 
Kioard (3,000 hrancs), for the purchase of a Fabry 
and P^rot interference standard 

4 Libranra -Tho followmg ggants are given to 
librnnes for the purchase of broks . Eoole poly- 
technique (7,000 franos), Eoole national v6t4rmaire 
d’Alfort (10,000 francs), hksolo national v4t6rmaire do 
Toulouse (2,000 francs), Ecolo sup6rioro de Chume 
do Mulhouse (2,000 francs), t3oci6t6 franfaise des 
Elootriciens (1,600 franos), for tho purchase of 
“Faraday’s Diary” 

■Publicattons — Archives de zoologio oxpdrimontale 
(10,000 franos), for assisting tho publication of a 
jubilee volume ; Bibhoth6quo national ot iiniverai- 
taire <lu Strasbourg (6,000 francs), as a contribution 
to tho publication of the oatalogue of scientific 
periodicals , Emilo Mathuis (4,000 franos), for the 
publication of two memoim dealing with the action 
of bghtning on man and animals, 

Mmk. Viutob Nouav Foundation 

Norbert Castoiot (2,0(K) francs), for his hydro- 
logical and speleological explorations in the Pyrenees , 
Milo Madeloiuo Friant (2,000 francs), for her book 
on tho dentition of mammals , Josuii Moffet (2,000 
francs), for his study of the centre of Indo-Lhina 
and his ethnological work m Annom , Nicolas 
Menchikoff (2,000 franos), for hia numerous expedi- 
tions in the Sahara and the Libyan desert with 
resulting contributions to geology , Edouard Fischer 
(1,600 francs), fur his researches on the inarinu fauna 
of tho Channel 

Othkb Foundations 

Pierre Lafitto Foundation to Ken6 Mesny (3,000 
francs), for the whole of his work on radio electricity 
TlieKoy-Vaucouloux Foundation to Philippo Lassour, 
for his work m the laboratory of microbiology at 
Nancy. The Charles Fremont Foundation to lAon 
Poiney (2,600 francs), for his work on geology and 
analysis. 


University and Educational Intelligence 
Cambbidob. — ^A lecture on the Liversidge Founda- 
tion will bo delivered by Prof R H. Fowler in the 
Lecture Theatre of tho Engmeering Laboratory on 
Friday, February 2, at 6 p m. The subject of Prof. 
Fowler’s lecture will be “Heavy Hydrogen” 


A UBKBAL education os a prophylactic against the 
manifold ills that threaten the very existence of 
western civilisation is the theme of an oddreot 
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delivered at Lehigh Umvonity on October 4 by 
Prof. Hana Zuueer and entitled “None of my 
Buemees : nr Thoughts of a Biologist on Education” 
The address is pnnt^ m School and Socxoty of Novem- 
ber 25. The old problem of the relative cultural values 
of science and the traditional humaniticH is merged 
at the present day m another, hnw to dotormme 
the limits of the non-spocialist and non -vocational 
parts of both, for a cultivated man of to day should 
possess as clear a comprehension of the fundamental 
laws of science as lie does of classical culture and of 
the language «uid hterature of his own country The 
great freedom of choice at jirew'nt alloweil in the 
earlier college yoaru in the United States noods to 
be curtailed and tliere should be a far more rigid 
insistence than at present on a substantial minimum 
of matlinmatiCH distributed In'twoen those years and 
the high school, and general courses in the history 
of science, in physics, chemistry and biology should 
bo combined with so much of the humanities as is 
indispensable for mtolligont appraisoinont of the 
civilisation of our tune 


Thk annual report of the University of Bristol 
records a small increase m the number of students 
and several mterosting developments in the course 
of the year 1032-33 A luik with New Zealand was 
established by the foimdation of a Hiatt Baker 
memorial research scholarship of £200 a year tenable 
for two or three years by a graduate from Now 
Zealand At a celebration of the centenary of the 
foundation of the medical school, the history of 
which by Dr G Parker was published without 
(hargo to the University by Moasrs John Wnght 
(uid Sons, Lord Dawson of Penn paid a tribute to 
the work of Prof Fawcett in the faculty of medicine 
over a period of nearly forty years In oo operation 
with the City ('ouncil, the University established a 
department of preventive medicine which undertakes 
all the boctcnological, pathological and chemical 
examinations and research required from tune to 
time by the corporation or its infsbeal offlocr of health, 
who IS ex-ofhcio professor of pn*ventivo medicine 
A faculty of law was established with the help of 
contributions from local solicitors and others The 
university halls of residence were all full throughout 
the year 

The dispersal of German scholars frownisl on in 
their own land for reasons connected with their 
political aflUiation or racial origin has led to the 
establishment by the Institute of International 
Education m Now York of a graduate faculty m 
}>ohtical and social science comprising Profs Ledorer, 
Brandt, Speier, Wunderlich and von Homhostel of 
Ih'rlm, Heimonn of Hamburg, Foiler of Kbnigsberg, 
t'ohn and Kantorowicz of Kiel cuid Wertheimer of 
Frankfort It is hoped that m the near future this 
faculty will bo matched with others so os to form a 
general “luuversity m exile”, a rallying point for 
distmguished seholara displao^ by pohtioal mtolor- 
unco m Europe, and a mi^um for oross-fertiliaation 
of Amenoan and European soholarsbip For the 
Amencoa student it would perform, by reason of its 
reproducing the spirit and method of German 
■ilucationaT oiganisation, much the same servioe as 
hn secured from one or two years of study in a 
(ierman imiversity. The scheme is described in the 
Institute’s News Bulletm and a summary of it 
appears in iSeAooI and Soouty of December 16. 


Science News a Century Ago 

Insects in the Heads of Mummies 

The Rev V W Hope read a paper on January 
27, 1834, boforo the Entomological Bociety (J Proc ) 
in which hn doscribod suvoral species of insects found 
in the heads of Egyptian mummies, some of which 
had been extracted from the head of a female mummy 
with plaited hair This was exhibited nt the mooting 
by Mr. Wilkinson, the celebrated Egyptian traveller, 
by whom it was brought from Thebm, In tlio head 
of one mummy was founil, it was said, a considerable 
■{uantity of the pupsa of dipterous mseots . . and 
from their appearance Mi Hope was led to remark 
tliat the process of embalming could not possibly 
liave been a rapid one Mr Pottigrow observed that 
in some mummies, however, no insoots wore dis- 
covered, as in tile one nsiently opened nt tlio College 
of Surgeons (see Nature, Jnn 13, p 74) 

Cumney Problems in the Umted States 

Throughout the year, the United States continued 
to be agitated by the contest which hud begun in 
the preening year as to the legality of the conduct 
of the Presiclimt in withdrawing the public deposits 
from the national banks Meanwhile, the imjxirta- 
tion of gold into tho United States went on to an 
unpreccdentcxl extent The moroase of spocio between 
tho bogiiuung of January 1833 up to June 11, 1834, 
uxcood^ 20,UOO,000 doUais, and the excess of hpcxiie 
imfiorted duniig the next iiinotiNui days, above what 
was exporUsl diinng tho same {K^ricxl, came to about 
2,000,000 dollars The result of this crisis was that 
a metalhc currency was established for pap«>r money 
(“Annual Register”, 1834) 

Drought m England 

On the last day of January 1H34 a drought began m 
England and Wtdes, and from that date until July 4 
tho ramfull was very limited. At Chiswiok tho total 
fall for tho wholo period amounted to only 4 7 mohoe, 
and over England and Wales as a whole the rainfall 
in the months of Fobniary to May inclusive was 
only 68 per cent of tho normal Li the early months 
high tomporatunis following a wet January oauscxl 
the vegetation to lie very forward, but a senes of 
north-easterly winds and severe frosts in Aprd brought 
disaster to the Inut crops July was rainy ancl 
thundery, but the drought returned in September 
and was severe in October, November and December. 
October 1834 apiiears to have been the driest month 
of that name in England and Wales between 1810 
and 1933 inclusive 

Lyell's "Prmciples of Geology" 

In January 1834 tho Oenthman'a Magazine prmted 
the followmg notice ot vol 3 of Lyell’s “Principles 
of Geology” — 

“Those who hovo road tlie former volumes of 
Mr. Lyoll will have recognised the great altera- 
tion and improvement which has talm place m 
the theory of Geology. The older geologists were 
more fltt^ for the island of Laputa than for a 
Philosophical Society, and even some of the latter 
^were not far behind in pushing forward thoir crude 
fragmente of discovery With them it was assumed 
that enormous changes and sudden and violent 
catastrophes, oonfoundmg and dislooatmg all the 
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globe, were neoeaaary to aoooimt for ita preaent 
aapeot Now Mr. Lyell’a reasoning goes to the 
dMtruotion of this mgeoious but visionary fabno 
Ho considers that the operations note going on in 
the great workshop of nature are suffloiont to show 
how the others that have prooedod them have also 
moved. The ohonges m animated nature he refen 
to the oirotimstonoes in which the animals are 
placed Some animals are extmet that wore existing 
a few years ago , others are changed m their nature, 
habits and climate ; thus, though unmarked except 
by the thoughtful eye of soimce, ore changes now 
taking place very similar to those which have so 
long attracted the wonder and employed the attention 
of the sons of wisdom. The supermtaceous groups 
form the subject of examination in the third volume 
Mr. Lyell’s account of fossil shells is more extensive 
and important than ever was given before ” 

The Post Office 

“Jn my opinion,” wrote Ixinl Brougham, “the 
teachers of the age of Ueorgo HI oovorod it with still 
greater glory than it drew from the statesmen and 
warriors that ruled its affairs ” Brougham himself 
was one of the first publio men to concern himself 
with national education, and he was the founder of 
the Society fur the Diffusion of Useful Knowledge 
To this Society was duo the publication a century 
ago of the Penny Magazine and tho “Penny Kncyolo- 
peedia”, to which many eminent men of science 
contributed Tho Penny Magatine was issued weekly 
with a monthly supplement and tho supplement for 
January 1834 was devoted to “Tho History and 
Present State of the Poet Office” “In tho advanced 
state of civilisation to which we have now attained 
in this countiy,” tho article says, “we possess many 
advantages of tlie highest importance which are 
indeed essential to our daily comfort, but which, 
presenting thomsolvcM with unfailing n^giilarity , poos 
witlioiit obsorvonco and almost without our being 
conscious of enjoying thorn ” Among tho principal of 
them. It was said, may be reckoned on ufficient and 
well rvgulatud system for the transmission of letters 
not only m (Iroat Bntam but also all over the world 
Por inland inttem the charges wore 4d for 15 miles, 
8d for 60 miles, lUd for 1 20 miles and, not exoeudiiig 
300 miles, 1« Id When a letter weighed an ounce it 
was chorged at four times the rate of a single letter 
It cost 3d to send a letter from Holyhead to Dublin 
and 6d from England to the Isle of Man Chargns 
for overseas letters ranged from Is 2d to Franco, to 
2s 2d to Amenca, 2s lOd to Gibraltar, 3s 2d to 
tho Mediterranean and up to .3s 6d to Brazil Peers 
and iiK'inbors of parliament could frank ten lettero 
daily I'he revenue of the Post Office, it was stated, 
amounted to £97,366 in 1764 , £062,893 m 1804 and 
£1,467,132 ui 1832 The number of persons employed 
m the post offices of tho country in 1829 was 4,906 

Richard Lemon Lander 

Richard Lemon Lander, tho Afl-iuan explorer, 
died UI Fernando Po on February 2 or 7, 1834 
There is some doubt as to the actual date, as the 
accounts vary slightly in detad He was bom in 
1804 and even as u youth travelled widely, being 
m the West Indies when only thirteen and ho crossed 
C^pe Colony as the servant of Major Colebrook, a 
oommusioiier of inquiry, in 1823 With Clapperton, 
Lander wont to West Afnoa and ho brought home 


the news of Clapperton's death. He published the 
records of the expedition on his return to Engl a n d. 
In 1830 Lander left England m charge of another 
expedition to the Niger On his return m 1831, be 
was awarded the first Gold Medal of the then reoently 
fonnod Royal Qeographioal Society of London In 
1832 a group of Liverpool merohanta sent Landw 
on a new expedition to open up trade m the Niger 
basm While on this eiqpeaition Lander was wounded 
in an encounter with tlm natives of the Brass River 
region anil returned to Fernando Po, where ho died. 


Soaenes and Academies 

LoNDOir 

Royal Society, January 18 B F J. Schoniano 
and H Coluchs ■ Progressiva lightning Eleven 
lightning flashes, comprising fifty separate strokes 
from two separate thunderstorms, have been photo- 
graphed with a rotating Ions camera based upon the 
design of C V Boys Tho speed wiw fast enough to 
permit the study of the propagation of tho discharge 
Tho majority of tho strokes were double and eon- 
sistod of a dart-like downwanl -moving leader stroke, 
followed immediately upon arrival at the ground by 
a more mtonso flame-Iike upward-moving mam 
stroke The mean velocity of tlie leader strokes was 
1 1 X 10* cm /see along tho tortuous track ui two 
dimensions and 7 0x10* cm /sec m tho vortical 
diroetioii The dart was less than 64 metros long 
Corresponding mean velocities for the mam strokes 
were 6 Ox 10* cm /sec and 3 8x 10* cm /sec The 
loader strokes are identifiable with olootron avalanches 
and the mam strokes with thermally ionised channels 
The cloud base was negative and the earth positive 
A O. Rankins . A simplo method of demonstrating 
the paramagnetism and diamagnetism of subetanoos 
UI magnetic fields of low mtensity Tho instrument 
described is the result of an attempt to construct a 
magnetic gradiometor capable of measuring small 
distortions of the earth’s magnetic field m the same 
way that tho EOtvOs torsion balance measures non- 
imiformitiefl of gravity. Although this purpose has 
not yet boon achieved, tho first model of the instru- 
ment has rovoalod itself as a means of demonstrating 
the paramagnetism or diamagnetism of substances of 
small susceptibility Moroovor, tho magnetising fields 
employed are much smaller than has hitherto been 
eustomary, bemg of the order of 60 gauss or less. 
The system used also provides a basis for the oon- 
struotion of a new form of very sensitive galvano- 
meter O W Gn,B*Ki The production of showers 
by cosmic radiation Experiments made with triple 
coincidence counters showed that the frequency of 
showers produoed m lead by the passage of oosmio 
radiation is proportional to the general oosmio 
radiation The transition curves for air to lead were 
obtained at 3,600 m , and it was found that there the 
energy of the shower partiolce was greater than at 
sea-level To explom the curves obtained, three 
types of radiation are needed, a primary radiation, a 
shownr-produomg radiation and tho shower partiolM 

Pabib 

Academy of Soeoces, December 18 (OJi , 197, 164S- 
1704). The president announced the death of Qeenges 
Fnedel, Correspondant for the Section of Mmeralogy. 
Q Pbbbixb : The fifth general meeting of the Inter- 
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national Goodeaio and Oeophynoal Union at Lwbon, 
iSeptemboT 1033. A abort account of tho mattcm 
under consideration at the meeting L. Blar- 
iNOHm . ‘Fever’ m Arum. The work of Garrean 
on the rise of temperatnre for some hours during 
the flowering of Arum is oonflcmed The seat of 
oxidation is in the male flowers and their support 
These oonsume 3-10 times as much oxygen as the 
female tissues AiiDBlt Blondxi. Observations on 
termmology m new diseovenes. Examples are quoted 
to which objection may bo made on lin^istio grounds 
It IS suggested that the various mtemational oom- 
missions m existence should determine as soon as 
possible mtemational words appropriate to the deflni- 
tion of new phenomena, but only after consultation 
with hnguists W Vbmaiisky. B Bbukovsky and 
C KunaShva y-Mesothoniim m L«mna Lemtia 
concentrates tho isotopes of radium (Ra, MsThI, ThX) 
but docs not conbiin the isotopes of thorium. Honco 
tlio living material does not oontain thorium Hkmbi 
Laoxtu and Louis Mauhe • Tho alimentary varia- 
tions of cultivated plants, apart fiom the mtorvention 
of manure, under the conditions of practical agri- 
culture Sbroh Rossimbki * A case of deformation 
of isotropic congruoncoH with persistent conjugated 
^stem P. ViNCBNSiNt Associated systems and 
their transformations Ai, Pantazi Couples of 
stratifiable congnienoes. Mamdblbrojt Some 
theorems on Founor's series. Robbbt (Iibbat A 
fairly general type of smgular mtegral equations 
Fi OBBMT Bubbau Systems of two uniform fimctions 
of two complex variables. Abnauo Dbnjoy 
Integration along closed roctiflablo ensembles. N 
Akomszajn s TIm invariants of transformations m 
the domain of n complex variables A Mj^tmal 
Precession m gyroscopic phenomena Sinviu Min- 
ETTi Integration with a single quadrature of the 
movement of regular precession Himun Dk Backkb 
Atmospheno turbulonoo D. Riabouchinbky Lmes 
uf emission. Max Sxhhuys . llio rAle of peroxides 
ui the knocking of petrol motors From the experi- 
ments doeonbeu, the authors conclude that peroxides 
■ire not the solo cause uf detonation, but only one 
dement favourable to its appearance. Bbbnabo 
liYOT A monoohromator with a largo hold utilising 
intorferenoe m polonsed light. L. Gouistbin . The 
complex process of materialisation L Bouckbt 
Dry battenes with a sohd radioactive eleotrolyte and 
ionised air. Mlui. M. Chenot Tho discharge 
produced by the superposition of a constant fleld 
■md a high frequency field. £ Cabanbl and J. 
Caybbl • Tho poult effect and crystal detection 
tlthough the use of a metallic electrode m the form 
of a pomt IS favourable when used with sensitive 
Kulonas, the pomt efieot cannot bo considered os the 
< iiuse of the detection, but acts only as a seoondaiy 
tiiptor 

(To bo oontmuod ) 

Sydmby 

Royal Soewty of Ntw South Wales, Oot. 4. Adouh 
iioixioBB : Volumetno determination of methylene 
blue and pione acid. Small amounts of methylene 
blue and piono aoid oan be titrated against each other 
■uth a hi^ degree of aoouraoy. The sparing^ soluble 
■ ompound formed, namely, methylene blue piorate, 
'■in be readily removed with ohlorofoiin, m which 
'* IS very soluble. The end pomt is reaidied when 
*bo watery layer beoomes oolourless. L. W. O 
^Iabtin , Quantum numbers and valency. On the 


basis of London’s generalisation of the non-iomo 
bond and Pauh’s exclusion prmoiple, the principal 
quantum numbers (n, 1) of the electron pair bond 
between two elements are determined It is shown, 
m the oases examined, that the element of higher 
atomic number determmee the value for n, and 
tlierefore that the electron belonging to the atom of 
lower atomic number must be promoted A con- 
nexion between tho degree of promotion euid the 
strength of tho bond is shown to exist The 
chemical reactivity is also connected with this 
promotion 

Washinoton, D C 

National Academy of Sciences (Proc , 19, 879-938, 
Oct IS) Donald B Mrnabl and Roy K. 
Mabshalt. . Neon absorption Imos m stellar spectra. 
A list of identifications is given, indicating that neon 
IS comparatively abundant m tho iinivorso Edwin B 
Wilson . Transformations presorvmg tho tetrad 
equations Dibtbich C Suth Colour clianges m 
tho isolated scale induoytes uf squirrul fisli, Ilolo- 
centrus aacenaioms, Osboi^ Observations similar to 
those made by Foster on iridooyte aggregations 
beneath tho scales uf Fundulua (see Nature, 132, 
4fiG, Sept 16, 1933) have also boon made on the 
indoeytes in tlie scales of tho squirrel fish Eabl H 
Mybbs : Multiple tests in the Foraminifera. Observa- 
tions on living Fonuninifom show that m many 
families tho occurrence of two or more shells cemented 
together with tho apertures approximately opposed 
(multiple tests) is the result of tho union of two or 
more mdividu^ for reproductive purposes (plnsto- 
gomy) witli tho production of ‘zoospores’ J L 
Walsh • An extremal problem m analytic functions. 
Einab Hillb and J D Tamabkin (1) On moment 
functions (2) On the theory of Laplace mtograls. 
Joseph Miller Thomas . A lower lunit for the spucies 
of a Pfoiflan system Morgan Ward A property 
of recurring series M H. Johnson, Jb ; Intensities 
m atomic spectra A thoorotioal discussion loading 
to the determmatiim of the electno moment with a 
definite scheme of coupling of the orbital and spin 
angular momenta, from which tho olcctno moment 
matrix m intermediate coupling is derived. The 
components of tho latter determine the intensities 
of the spectral lmes. Thomas Wayland Vaughan . 
The biogoographio relations of the orbitoid Foramini- 
fera Itolated living Foraminifera are charactenstio 
at shoal water of the tropics and sub tropics, suggest- 
ing a similar environment for the orbitoii^ Sinoe 
the orbitoids were bottom dwellers, wide geogmphioal 
distribution requires planktonic larval stages, mdireot 
evidence of which is provided by the observation 
by Myers of the production of floating ‘zoospores’ 
from certain living Foraminifera (see above). Such 
distribution would probably require a number of sub- 
oeeanio peaks and ndges where there is now deep 
ocean. Hydrographic and other data suggest that 
tho routes of migration were (a) Upper Cretaceous, 
between Europe and India by way of Tethys and 
between Europe and Amenoa aoross the Atlantic, 
(b) Eocene, along Tethjm, oeroas the Atkmtio and 
from east to weat of Amenoa, (e) Oligooene and most 
of Miocene, across Central Amenoa between the 
Atiantio and Pooifle, thenoe to the Paoifio islands 
probably to the East Indian region, as well 
tm oeroas the Atlantic and possibly roiqid the 
southern end of India, but not round the south of 
Afhoa. 
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Industrial Econonucs 

U NTIL 1914, the mduBtnes of Great Britain 
pTogrewied more or Iobh on an even path, 
developmf( on conservative lines and only slowly 
adopting the inventions resulting from scientific 
research The clash of peoples in the War had a 
violent repercussion on industry throughout the 
War, protliiotion was pressed to the utmost, there 
was a free interchange of information, and 
scientific invention was apphed in a hitherto 
unprecedented manner Post-War trade has 
experienced first a lioom in 1919-20, then a slump 
lastmg until 1025, followed by another and 
greater boom lasting to the end of 1929, and 
by an unprecedented depression from which it is 
beginning slowly to emerge Durmg all those 
penods, seieneo and invention have bet-n applied 
to industry as never before , there was money 
available during the boom periods and need for 
economy in production costs during the slump 
If we take sUx'k to-day, much will be found to 
have changed , some of our old industries are 
hard hit almost beyond recovery , newer and 
more s(ientifie industnes have arisen which may 
be expected to take their place If British industry 
makes the mistake of attempting to perpetuate 
the post, the outlook is senous, and apparently 
it is still foreign to the nature of those who control 
industry to experiment on the largo scale or to 
act as pioneers of new and iintncd mdustnes , 
but fortunately wo are proving adept at taking 
up these newcomers when tbcir toothing troubles 
are post and they have reached the stage of being 
really practical as well as remunoratiye, which 
18 more important from a busmess point nf view 
Keonomists have preached from many texts 
during the depression , at times there have been 
as many doctrmes as preachers — a fact which arises, 
m our belief, from insufficient knowledge of the 
practical details of an mdustry and also perhaps 
from tho inabihty to grasp the problem as a whole 
The factors are too numerous to fit mto any one 
theory, their mter-play too obscure to follow easily 
Prof Allen, m a most readable book*, has 
recently attempted to give a picture of the major 
Bntish industnes os they are at present organised 
After tracing the chief features of industrial de- 
velopment up to 1914, mdioating m partionlar the 
relative importauoo of the major trades in the 
'eoonomio life of the nation, he takes several of 

> BrItWi ludiwUlin and their OigulsaUoo Br Fnr. Q 0 
Allen Pp xl-ISSS (Londan, Nsv York and Taranto Uosinan*. 
Onni and Co Ud , lSS3 ) lOt Od not 
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these trades m turn to describe their nso to 
prominence, their fortunes during the last decade 
and their organisation His selection comprises 
the staple trades, coal, iron and steel, engineering, 
shipbuilding, automobiles, and cotton and woollen 
textiles it could with advantage have included 
the chemical and the electrical industries, in which 
new and progressive methods predominate He 
summarises the post-War history and concludes 
with a chapter on changes in the structure of 
mdustry They are indeed profound, and if the 
man of science is to go outside his specialised 
subject, and help the nation at largo, ho must 
seek to study them carefully and try to under- 
stand their significance 

Instability of demand is one of the most difficult 
problems of modem business Fashion has a 
greater and wider influence than ever before, due 
to the widespread circulation of the newspaper 
and perhaps also to cheap travel and an accelerated 
news service Sir Jnsiah Stamp has indicated how 
the increased purchosmg power resulting from a 
fall in the pnoe of boots, due to improved methods 
of manufacture, may be devoted to the buying of 
gramophones, so settmg op a new industry and 
providing new employment But at any moment, 
the puhho may leave gramophones for a new 
interest, for example, radio, and the elaborate and 
costly plant and orgamsation built up to supply 
gramophones fail on evil days In a sentence, the 
demand for goods and services satisfying secondary 
needs is less stable than is the demand for the 
necessities of life It is mdeed optional and erratio, 
as witnessed by the fact that one result of the 
umversal adoption of the oigaretta-smokmg habit 
by our womcn-folk has been a diminution in their 
consumption of chocolates 

A like change has come over the markets for raw 
materials — in part due to chemical discovery — 
which IS likely to play a continually growing port 
henceforth There are enthusiasts who claim 
that the chemical revolution will bnng lower costs, 
a far wider range of raw materials, a growing 
multitude of new products' and the increasing 
replacement of familiar wares by superior synthetic 
articles Cheaper goods, more goods, new goods, 
will tend to keep the wheels of mdustry turning, 
to make more work, to create new wealth, to 
distribute purchasing power more broadly On 
the other side of the picture, these changes m 
tho sources of raw materials will alter the relative 
advantages of different countries for specific 
manufacturing industnoa 


The change is mevitable, the problem of the 
transference of national resources to other actmtiea 
must bo faced the future means more research 
by a greater number of workers, or perhaps, as 
Mr E W Rico has said recently m the United 
States, “the time will come in mdustry when 
research will be regarded as more important than 
advcrtismg’’ As Prof Allen nghtly emphasises, 
the economic system has become more rigid Wage 
rates are inelastic, oncosts make up a high pro- 
portion of tho total cost, mass-production tech- 
mque, standardisation, rationalisation, all have 
had their effect It would seem, he s&ya, that 
technical factors have been given too much weight 
in dctormming the orgamsation of production, 
whilst widespread national advertismg and instal- 
nicnt-sellmg have accentuated the mstabihty of 
ilcinand 

The elimmation of tho small firm by larger 
oorporations with greater resources and apparently 
also greater bank protection, has eliminated in 
times of cnais what used to be termed ‘healthy 
bankruptcy’ Output is mamtamed m times of 
stress at the bare cost of labour and materials 
without any contribution to overheads Such 
competition is ultimately fatal, not only to the 
firm hut also to the industry, to the nation and 
to the world— it is equivalent to slow decay Such 
a pobey is, mure than any other reason, m our 
opmion, the cause of tho present world ensis 

There have been great changes also in adminis- 
trative methods — mdeed a new science of mdus- 
trial management is being evolved which will m 
time bnng order out of chaos The delegation of 
authority in a great busmess is a most important 
problem — ^tho spemabst is replacing the all- 
rounder We find planmng, employment, costmg, 
purchasing and stores departments all entrusted 
with spedfio duties, the work of which has in 
turn to bo co-ordinated 

Another problem is that arising out of jomt 
stock management by experts for shareholders 
m substitution for that of interested owners The 
disappearance of the family busmess has involved 
a loss of personal relationships with the work- 
people, which can only he regretted Labour 
claims a greater voice in industry , much depends 
on the wise solution of these ola^ by oo-portner- 
ship or some other means Topics of this kind 
surveyed by Prof Allen will well repay senous 
consideration by all who seek to be in touch with 
the most important of our national problems. We 
hve by mdustry, not by pohtics E. F A 
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Human Biology and Lq[alised Sterilisation 

T he Report of the Departmental Committee 
on Sterilisation, which was appomted m 
1932 to examine and report on the information 
available regardmg the hereditary transmiauon 
and other causes of mental disorder and deficiency, 
to consider the value of stenlisation as a preventive 
measure, and to suggest what further mquinea 
might usefully be undertaken in this connexion, 
was issued on January 18 The Report is a most 
valuable summary of modern knowledge relating 
to an urgent social problem It surveys the causes 
and extent of mental disabilities, considers the 
results of sterilisation, and makes important 
recommendations for a change in the law and 
practice in Great Bntam A survey of Dominion 
and foreign legislation relating to storihsation is 
mcluded, so that the Committee’s own recom- 
mendations can be considered in the light of 
practu'C m other parts of the world 
The Committee recommends that voluntary 
stenlisation should be legahsed in the case of a 
person who is mentally defective or who has 
siifiered from mental disorder , a person who 
sufTers from, or is beheved to be a earner of, a 
grave physical disability which has been shown 
to be transmissible , and a person who is believed 
to bo likely to transmit mental disorder or defect 
The Committee was, of course, mainly conceniod 
with the question of stenlisation The constitution 
of the C'Ommittee was such as to make it possible 
for the Report to mcludo the statement that “we 
may perhaps be allowed to say that our recom- 
mendations are not a compromise between oon- 
flictmg views adopted reluctantly m order to 
seoure the appearance of agreement On the 
contrary, we were fortunate at the end of a long 
enquiry in findmg ourselves in complete harmony” 
This in itself distinguishes this Report from that 
recently issued by a Committee of the Bntish 
Medical Association 

The Report expresses the opimon strongly that 
sterilisation should be voluntary, and insists on 
stringent medical and administrative safeguards 
to prevent hasty operations It urges that the 
same procedure should apply for physical defects 
which are known to be mhented It emphasises 
the pomt of view that stenlisation cannot replace 
mstitutional treatment, and that even if voluntary 
stenlisation were adopted on the laigeat scale, 
there would still be need for more and not less 
institutional accommodation than is at present 


available Fmally, the Report stresses the need 
for further research m several fields It pomts 
out the striking fact that almost all State-aided 
research in heredity has been inspired by agn- 
oultural needs, and asks whether human heredity 
IS not as important as that of cattle and wheat 
From the volume of adverse cnticism even 
now appearing in the popular Press, it is to be 
assumed that the Committee’s recommendations 
will meet with groat opposition in Parhament and 
that m all probabihty they will not gain the sup- 
port of law It is improbable that any political 
pwty will moorporate these recommendations m 
its own programme, though this may happen 
perhaps m ten or twenty years’ time In the 
meantime, it must be sufficient to rejoice in the 
fact that it IS now becoming officially recognised 
that man is in charge of his own destiny and that 
no kmd of absolute authority will prevent us from 
tackling our own problems The Report possesses 
a unique interest, for it represents the first attempt 
in Great Britain to apply pure biology m social 
practice It is a scientific document, and its 
recommendations are in no way ooloured by 
religious or pohtical considerations It heralds a 
new era in social legislation 

A Panorama of Geometry 
Prxftcxples of Oeometry By Prof H F Baker 
Vol 6 . Analyiical Principles of the Theory of 
Curves Pp x h- 247 (Cambridge At the 
Umversity Press, 1933 ) 15« net 

I T will be immediately admitted by all mathe- 
maticians that the foundations of pure 
geometry wore well and truly laid by the Greeks 
in the period preceding and succeeding the time 
of ('hnst They investigated m great detail the 
properties of the straight hne, the circle and the 
conic sections They had few general prmciplee 
governing their researches , they were on the out- 
look for interesting geometrical properties wherever 
they could find them On the other hand, Euohd 
I attempted to collect all these scattered theorems 
and to present thorn in a coherent whole, studying 
at the same time so far os he could the underlying 
postulates and axioms Nevertheless, it still 
remains true that the discovery of individual 
theorems was rather at haphazard 
It fell to Descartes (1590-1660) to devise the 
geomotncal representation of an equation in x and 
y by moans of absoissss and ordinates Thus was 
introduced a general method of attacking any 
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geometnoal problem, and furthermore the notion 
of the 'degree' of a rurvo obtruded itself It became 
apparent that the 'straight lino’ of the ancients 
was no more and no less than the geometrical 
representation of an equation of the first degree 
m X and y Similarly, the oomes, mcluding the 
ease of the oirole, are merely geometrical repre- 
sentations of equations of the second degree m 
X and y 

Actmg on these general ideas, Newton (1042- 
1727) and Maclaurm (1098-1746) attacked the 
curve of the third degree (usually called the 
cubic curve), and mado substantial discovenes 
It was not, however, until the middle of the nine- 
teenth century that any progress could be made 
with the curve of the fourth degree Its bitangents 
were diseuBsed by Sterner (1796-1863) and Hesse 
(1811-1874) The properties of the plane qnintic 
curve have been investigated dunng the last ten 
years, but practically nothmg is known about the 
general sextic curve, though a considerable amount 
of rosearth has been done on particular types of 
sextics 

Simultaneously with these explorations mto 
the properties of plane curves of sucoessive degrees, 
came investigations mto surfaces of the first and 
second degrees, that is, planes and quadnes The 
surface of the third degree received detailed treat- 
ment at the hands of Steiner, Sylvester (1814- 
1897), Salmon (1819-1904), Cayley (1821-1806) 
and others Little is known about the general 
quartic surface, though much information has 
been obtained about special types These researches 
into conorote curves and surfaces of the lower 
degrees inevitably led to speculations as to the 
more general characters of curves and surfaces, 
and particularly those possosamg double pomts 
and cusps An epuch-makmg discovery that 
transformed the whole aspect of geometry was 
made by Plhcker (1801-1868) when ho found the 
exact effect of the possession of double pomts or 
cusps upon the number of double tangents, pomts of 
inflexion, and tangents from a point that the 
general undegenerate curve possesses 

Another profound influence, though affoctmg 
pure geometry less directly than those above 
mentioned, underlay the disoovencs of Abel 
(1802-1829). By his work on algebraic functions 
and their Abehan mtegrals, this young mathe- 
matician, caught off m early manhood by tragic 
death, m the words of Hormite "a laissd aux 
mathdmatiaens de quoi travaiUer pendant cent 
oinquante ans” The geometnoal mterpretation 


of Abel’s theorems leads at once to the stndy of 
linear systems of pomts on a curve The possi- 
bilities of Abel’s work were extended by the work 
of Jaoobi (1804-1851) on the theta funotions and 
of Riemann (1826-1866) on the surfaoes that bear 
his name Jacobi’s work oh the theta functions 
leads immediately to the study of contact curves 
and surfaces There is no textbook which will 
give a better idea of the general outlook in the 
middle of last century on geometry as affected 
hy the development of Abel’s disoovenos than 
"Theono dor Abelschen Functionen (1866)” by 
aebsch (1833-1872) and Gordan (1837-1912) 
This book m 333 pages develops the theory of the 
theta functions from first pnnciples, avoidmg all 
general function theory and using only the methods 
of relatively elementary algebra and geometry 
Throughout, the book is frankly geometrical m 
its outlook and even m its notation The student 
of the history of geometry cannot afford to neglect 
this work and it will well repay perusal 
The general idea of the genus of a curve soon 
obtruded itself from several quarters There are 
p Abelian integrals of the first kind A plane 
algebraic curve which has p double pomts or 
cusps less than the maximum number that it 
may have without degenerating has several 
choractenstio properties ’Ihus a curve of genus 
(or ’deficiency’) aero can have its co-ordinates 
X, y, X expressed as polynomials of a smgle para- 
meter t A curve of genus or 'deficiency’ one 
requires the use of elbptic functions for the 
expression of x,y,zm terms of a smgle parameter 
U The reduction of an n-sheeted Biemann surface 
to one of two sheets with p holes in it presents the 
same result from still another point of view 
These basic ideas gave an impetus to the study 
of the higher geometry m every direction Space 
forbids any further prolimmary discussion, but 
it seemed desirable to give the above rough and 
very mcompleto sketch m order that those whose 
mterosts are not primarily geometrical should be 
able to form a competent view of the setting of 
the field, with which Prof H F Baker’s vol 6 
of the ''Pnnciples of Geometry” is oonoemed 
Prof Baker has placed mathematicians m 
general and geometers in particular under a very 
deep obligation for his six volumes on the principles 
of geometry Their design is to lay before the 
reader a panorama of the subject and Prof. Baker 
has achieved his main object extraordinarily 
well Not only can the general mathematical 
reader obtam a deep and detailed insight mto the 
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development of algebruo geometry, but aUo the 
profeesional geometer will never fail to find some- 
thing nev in these pages. It has been a tremendous 
task earned out with Tolstoyian vision 

Vol 1 deals with “Foundations" , vol 2 with 
“Plano Geometry (oomos, circles, non-euchdean 
geometry)” , vol 3 with “Solid Geometry (quad- 
nos, cubic curves in space, cubic surfaces)" , 
vol 4 with "Higher Geometry (being illustrations 
of the utihty of the consideration of Higher 
Space, especially of four and five dimensions)" ; 
vol 6 with the “Analytical Pnnciples of the Theory 
of Curves” , vol 6 with an "Introduction to the 
Theory of Algebraic Surfaces and Higher Lom”. 
Vol 6 IB that immediately under review. It con- 
sists of eight chapters dealt with in 247 pages 
Chap 1 18 an introductory account of rational and 
elliptic curves , chap ii lieals with the ehmmation 
of the multiple points of a plane curve ; chap m 
with the branches of an algebraic curve , tho order 
of a rational function , Abel's theorem , chap iv 
with the genus of a curve , fundamentals of 
tho theory of linear senes , chap v with the 
penods of algebraic integrals , loops m a plane , 
Riomonn surfaces , chap vi with the vanous kinds 
of algebraic Integrals , relations among periods ; 
chap vu with tho modular expression of rational 
functions and mtegrals , chap viii with enumera- 
tivo properties of curves 
The general structure of vol 5 and its place 
among the other volumes of Prof Baker’s sunes 
will now bo clear He deals m it with the researches 
of a hundred and thirty years The book is general 
in oharacter and presents by no moans easy 
readmg throughout This is only to be expected 
whore the subjoct-matter is often so essentially 
fundamental in oharacter, but tho author has very 
judiciously inserted copiously concrete examples 
from the ease of specific curves and surfooes, and 
thus the reader’s feet are kept on firm rook and 
he 18 not allowed to lay down the book with a 
notion of the treatment of vague generahties 
The first part of the volume deals with linear 
sones of curves and the sets of pomts they out out 
on the basic curve by the methods of algebraic 
geometry; the seoond part presents much of 
the same subject-matter from the point of view 
of Abel’s integrals and Abel’s theorem. The 
theta functions and contact curves are mmitioned 
but do not reoeive detailed treatment The 
Riemann-Boch theorem and its oonaequenoea are 
expounded in great detail. 

It only remains to add that vol 6 has been 


printed with all the finish that one has learned to 
expect from the mathematical works usued by 
the Combndge University Press The treatment 
itself displays on every page the profundity of 
learning and mathomatioal resource that one has 
long associated with the name of its distinguished 
author W P M. 

Research and the Community 
Ideals of a Student By Sir Josiah Stamp 
Pp 240 (London Ernest Bonn, Ltd , 1933 ) 
8a Od not 

S IR JOSIAH STAMP is known to all as the 
president of the exeoubve of the L M S 
Railway, and as a leading authority on tho theory 
and practice of public finance Apparently he has 
two major forms of relaxation One is the reading 
of books on all possible subjects, from the Law 
Reports to the textual cnticism of the Now Testa- 
ment, and from seventeenth century books on 
morals to the latest publications in physics, 
biology, economics, psychology and philosophy. 
The other is giving addresses to universities and 
educational societies, both in Great Britain and 
in North Amenea, on topics appropnate to these 
bodies His latest book is a synthesis of these two 
hobbies It welds together in a continuous argu- 
ment tho themes of perhaps twenty spoeehee and 
talks delivered on vanous oooaaions dunng the 
past few years , and it contains tho cream of his 
reflections upon his 'holiday reading’, amply 
supported with quotations and comments 

lliore 18 m truth something Anstotehan about 
Sir Josiah Stamp He has Aristotle's encyolo- 
pssdio knowledge and Aristotle’s philosophically 
matter of fact approach to the problems of life 
and learning He has to a groat degree Anstotle’s 
hterary style — ^the same series of jerky paragraphs, 
not always well rounded or carefully coupled with 
one another, the same love of appropnate, if 
allusive anecdote, the same readiness to put in 
the closest juxtaposition discussions of first 
prmciples and advice on day to day conduot — ^m 
a word, the same sturdy refusal to edlow the out- 
pourmgs of a well-stocked mind to be cramped by 
the bonds of 83rstematio exposition The argument 
of his book would have commended itself to his 
great predeoessor For he is oonoemod with the 
two mam problems which exercised Aristotle 
' " when he wrote the Ethics — the problem of 
“theoretical wisdom.”, or tiie search for truth, a^ 
the probbm of “practical wisdom", or the ways in 
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which knowledge can help us in the ordering of 
our lives 

Broadly speaking, the former subject is the 
theme of Chape iii, iv, and vii, and the latter of 
Chaiis 1, u, V, and vi Chaps in and iv discuss 
the function of universities as institutions for the 
furtheruig of knowledge They are remarkable 
for the understanding which they show of the 
special problems fat ing researchers m all the mam 
fields of learning They will bo a source of 
encouragement to those who have feared that 
doctoral theses, at any rate in literature and the 
social sciences, arc largely a waste of time 

Sir Josiah Stamp does not despise even mvesti- 
gations into methods of dish-washing or mto the 
reactions of the young to the emotional stimuli of 
the ‘movies’ He is also more sympathetic than 
most of us towards the desire of the writers of 
theses to have them pubhshed Neither for 
detaik'd piei-os of work nor for knowledge as a 
wliolo does he believe in the ovemdmg necessity 
for finahty , and in Ohap vn ho urges that smeo 
our knowledge of the nniveme must be incomplete, 
wo need not be too greatly upset if (as m physics at 
present) we cannot always reconcile it with itself 

On the problem of the relation of theoretical 
knowledge to practical problems Sir Josiah is 
equally liolpful Tn Chaps i, n, and vi, ho examines 
the part that must be played by universities and 
schixils of economics in the modem world He 
sees one of tlie chief dangers in the present situa- 
tion in the fact that so many of our pohtical and 
economic problems require a greater general 
knowledge and (still more) a higher capacity for 
weighing evidence and judging impartially, than 
the average citizen of to-day possesses Univer- 
sities can put this nght if they will laith tram 
their students in the technique of research and also 
provide them with an understanding of the unity 
of modern problems Chap v, "On Improving 
all Things", discusses one particular aspect of 
this subject — the relation of Chnstian ethics to 
the problems of capital versus labour, and 
nationalism versus internationalism This is 
perhaps the only part of the book in which Sir 
Josiah ’a wide sympathies and his abihty to see 
both sides of every question lead to his becoming 
ineffective, and perhaps doing less than justice to 
his own convictions It is fairly clear from the 
rest of his work that ho really behoves nationalism 
to 1)0 a main source of our eoonomio and pohtical 
troubles Why, then, does ho not say so openly 
and uneqmvocally ? L M Fbasbb 


URE 


A Modern Flora 

Tht Flora of LevxMerahxrt and Rutland . a Topo- 
graphical, EcoHogxcal, and Hietorical Accourd 
uatA Biographies of Former Botanials {1620- 
1933) By Arthur Regmald Horwood and the 
lato Charles William Francis Noel (Lord Oains- 
borough) Pp ccxovii-f 687 -1-36 plates (Lon- 
don Oxford University Press, 1933 ) 3fi« not 

T his extensive work compnses about a 
thousand pages of small print When it is 
taken mto account that Leicestershire is a county 
rather poor m species, including, as the author 
states, only about one half of the known British 
spucios, it IS clear that much of the book is taken 
up with matter not usually moluded m a flora 
The bulk of this matter is m the 300 pages of 
mtroduction, which gives chapters not only on 
the geology, meteorology, soils, agnculturo and 
botanical districts of tho region covered, but also 
on the ecology of the counties, together with a 
very comprehensive section on tho local botamcal 
collections and investigations, with full biographies 
of those concerned This is indicated by the sub- 
title In all oases Rutland is dealt with separately. 

What may bo named the now features of the 
flora proper consist largely of a meticulous account 
of first rcconls and the attempt to refer each 
species to what may be termed its ecological home 
There will be many botanists, and it is to be hoped 
field naturalists also, who will agree with Mr. 
Horwood as to the importance of the geological 
and ecological factors m their bearing on the 
occurrence and distribution of the elements of a 
flora, but many will also feel that it is possible to 
overweight a flora even in these respects and 
particularly m matters of biography In any 
event it may well be thought that the desirabihty 
of including ecology m floras is as yet something 
of a counsel of perfection, in view of the com- 
parative paucity of ecologists and ecolc^ical data 
as compared with collectors and collections. It 
is greatly to be hoped that one day we may have 
ecological collections, reference to which will 
probably tend m tune to reduce the recorded 
number of varieties, if not of species 

Smee as a specialised study and mdeed a sub- 
science ecology belongs almost to tho present 
century, and has arisen entirely dimng the fifty 
years since the issue of the previous “Flora of 
Leicostorshire’’ m 1886, tho now “Flora” reflects 
very well one of the great developments of 
botamcal science which has arisen m the mterval. 
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The authors are to be congratulated therefore on The 1933 “Flora of Leioeaterehire and Rutland" 
the ecological atmoaphere with which they have u undoubtedly a splendid work of reference, 
infused the book They might perhaps also — in adorned with excellent maps and photographs, 

view of the generous plan of the work — have mcorporating as it does much more scientific 

included some remarks on the even more important mformation than one had any right to 

and voluminous edifice built up by the geneticists expect of a fiora, but possibly a precursor of 

during this period and its bewing on hybnd a new type Nevertheless its issue m two 

species Seventy-two hybrids are reported in the volumes would probably have added to its 

summary furnished by Mr Wade. usefulness 

The change in the fiora itself during the fifty The Committee which has remained in being 
years is shown by the enumeration of 60 species for twenty years (1912-1033) is to be congratu- 

which have become extinct and of others lated on its tenacity and generosity in finally 

erroneously recorded , on the other hand, one may overcoming all difficulties, and, through the 

quote Pynila minor, discovered m 1913, as one of labours of Mr Horwood, bringing its work to 

the additions a successful conclusion E N M T 


Short Reviews 

BydraultM By Ihof Horace W Kmg and Prof subject of some novelty in textbooks The present 

Chester 0 Wuler Third edition, revised Pp issue is the third edition, so that the book has 

xiH' 292 (Now York John Wiley and Sons, attained a satisfactory measure of acceptance, 

Ino , London Chapman and Hall, Ltd , 1033 ) which is justified by the clarity of treatment, both 

16s Qd net m regard to the text and the diagrams Students 

It IS a significant instance of the mutabihty of ^ undoub^y fed it useful as an rntroductoiy 

word meanings that the term hydrauhos, which subject, more particularly on the 

a generation or more ago was limited to the l^eoretical side Each chapter has appended a 

practiwd apphoations of the science of hydro- number of problems to which the answers are 

dynamics, distinct alike from that subject m its given B 0. 

theoretical aspect (that is, neglecting viscosity) ^ ^ 

and from hydrostatics, is now very commonly Stddles of the Oobx Deeert By Sven Hedin Trans- 

used to denote the whole field of hydromechanics. th® Swedish by Elisabeth Spngge 

In an au^ontativo artide by the late Prof. Claude Napier I^ x -1-382 +24 pUtw. 

Unwm, m the lunth (1881) edition of the “Encyclo- (London George Routledge and Sons, Ltd., 
pffidia Britanmoa" the distmction just given is u®*' 

clearly drawn On the other hand, in the text- In this volume, the narrative of the Smo-Swedish 

book under notice, as also in other cases, the expedition to the Gobi Desert, which was at work 

writers treat hydrauhes as an omnibus subject continuously from 1927 until 1933, oamos the 

compnsmg the three divisions of hydrostatics, story on for a further period of two years It 

hydrokmetios and hydrodynamics resumes with the author’s return journey to 

It 18 obvious, of course, that no satisfactoiy Sinkiang from Sweden m 1928, and closes with 

knowledge of the behaviour of water in motion reports covering the work of exploration up to the 

can bo acquired without some fundamental end of 1929 As the author was busily engaged 

acquaintance with its characteristics when at rust, in the admmistrativo work of the expedition m 

but this IS not quite the same thing as making China, and was further distracted by a journey 

hydraulics a compendium of the physios of water. to the United States, which was extended to 

One disadvantage which presents itself is that the Sweden, on account of his health, he was unable 

field becomes too wide for effective treatment in to take the field in person , and his detail is 

brief compass, uid the writers of the present necessarily drawn from the reports of his col- 

oxposition cannot claim to have covert the leases His narrative is none the less absorbing 

whole of the ground m the book of less than 300 and, when he is dealing with the mcidents of his 

pages. own journeys, is vivid m its sketches of persons 

About one-sixth of the work is devoted to and events 

hydrostatics, and roughly the same amount to The closing chapters of the book embody the 
theoretical hydrokmetios and hydrodynamics The mdividual reports of members of the expedition on 

remainder relates to hydraulics in the old sense the different demrtments of investigation, meteoro- 

of the word, and provides a consideration of fiow , logy, palsrontology, geography, archseology, etc. 
through onfices and tubes, over weirs and dams Althoi^ of a prehminary character only, they are 

and m ppes and open channels, moludmg both sufficiently full to mdioate the importance of the 

uniform and non-uniform fiow, the latter ^mg a ' material obtamed Further detail, especially that 



February 3, 1934 


160 NATURE 


relating to the neolithic civihaation of the desert 
and the painted pottery resembling that from 
Honan, will be awaited with mterost A chapter 
added after the pubbcation of the Swedish edition 
of the book records the discovery of the now Lop 
Nor in 1031 

Much of the narrative is occupied with the 
diflicultioH encounten'd by the expedition in its 
relations with Chinese provmcial ofiioials At 
Peking and Nanking, all, from Presidont down- 
ward, were most cordial and the whole learned and 
official world co-nperated to promote the success 
of the expedition in every way 

(1) IrOdhgence and InteUxgence. Teaia By Rex 
Knight (Methuen's Monographs on Philosophy 
and Psychology ) Pp ix -1-9R (London 
Methuen and Co , Ltd , 1033 ) 2s 6d net 

(2) Pawheiogy and Ihe Chnvcr of a Carter By Dr 
F M Earle (Methuen’s Monographs on Philo- 
sophy and Psychology ) Pp vii f- 103 (London 
Methuen and Co , Ltd , 1933 ) 2« 6d not 

Thr purpose of tho senes of monographs to which 
those two books belong is tho entirely commendable 
one of setting forth, mr the benefit of tho general 
reader, and with a practioal end in view, the 
results of some ot the beat recent work in the fields 
of psychology and philosophy This purpose is 
well achieved m both of these two members of the 
senes In each case the problem is a very practical 
one, and in each case tho author manages to show, 
simply but without any sacnfico of accuracy, how 
sciontific method is contributing towaMs its 
solution 

(1) Mr Uux Kmght gives a clear and concise 
account of mtelligenco tests, and of their use in 
diagnosing mental deficiency, ui the gradmg of 
pupils, in tho study of difficult children, and in 
vocational guidance and selection 

(2) In Dr Earle’s book the general jmnciples 
of vocational guidance, so far as they have yet 
been discovert, are systematically stated In 
such guidance, os the author shows, not only tho 
psychologist, but also the parent, the doctor, the 
teacher, and the employniont officer, each has a 
part to play 

Both those mtroductory manuals are httmgly 
equipped with brief but sufficient advico as to 
further reading 

Tejdde Electrification • a Treaiiae on the Applica^ 
turn of EleclncUy in Textile i'actonea By Dr 
Wilhelm Sticl Authorized translation by A F 
Rodger Pp xlx-^fl08-^-fi plates (London. 
George Routledge and Sons, Ltd , 1933 ) 63s 
net 

The textile mdustry has probably gone further 
than any other mdustry m replacing handicraft 
by machme production The transition took 
place m the first half of the mneteenth century 
concurrently with the mtroduction of steam power. 
Thu led inevitably to duplacmg tho cottage 
industry (spmning wheel and hcmd-loom) by large 


mills So successful was the use of steam power 
and Ime shaft driving that manufacturers were 
loath to change to electric power and mdividual 
drive In the development of individual driving 
by electiio motors, Germany has played the 
leading part Thu has opmed up new prospeoto 
for small textile underta^gs. It looks as if it 
might revive the cottage industry As the English- 
speaking countries possess more than half the 
world’s cotton spmdles, the importance of spuming 
and weaving to Great Britain justifies the transla- 
tion of thu standard work mto Engluh The 
book u thoroughly practical and can be warmly 
recommended to everyone connected with the 
textile mdustry 

Our Forefathers, the Qothonic Natvma a Manual 
of the Ethnography of the Qothic, German, Dutch, 
Anglo-Scuon, Frisian and Scandinavian Peoples 
By Dr Gudmiind Schutte Vol 2 Pp xvi-t- 
483 -f 20 plates (Gambndge . At the University 
Press, 1933 ) 30s not 

In the second volume of “Our Forefathers’’, Prof 
Schutte, having already in his first volume dis- 
posed of general questions relating to the Indo- 
Germanic peoples, passes on to deal with mdividual 
‘Gothonic’ groups Each is taken m turn and its 
early history reviewed in the light of the evidence 
of hterory records, philology, place-names, tra- 
dition, archieology and ethnolo^ The Anglo- 
Saxons and the Soandmavian peoples, natur^y, 
receive extended treatment 
Prof Schiitte has had the advantage of the 
aseutonoe of specialists, but where this has been 
unobtainable, hu own critical examination of the 
evidence and hu suggestions m dealing with 
controversial pomts are both acute and stimffiatmg 
Hu book will be m valuable for reference purposes 
m the study of the early history of the European 
peoples, pendmg tho production of the detailed 
ethnology to which he r^ards hu own work as 
merely prelimmary 

Phytopathological and Botanical Research Methods 
By Prof T E Rawlins Pp ix-(-166 (New York 
John Wiley and Sons, Inc , Ixindon Chapman 
and HaU, Ltd., 1933 ) 16s 6d. net 
The rapid development of plant pathological in- 
vestigations, and the increasmg use of micro- 
chemical methods, have created a need for a survey 
of the vanous microscopic and culture methods 
adopted by workers m these subjects. 

Considerable expenmental work was done before 
pubhcstion, and many of the methods desonbed 
are new, while others demonstrate improved 
technique Though primarily mtended for phyto- 
pathologuts, workers m other fields should find 
much useful information. A short, but suggestive, 
chapter u given on the mterpretation oTezpen- 
mentol results, and on important section of 
the book u the bibhography, with nearly one 
thousand references covering a wide field of mves- 
tigation. 
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Mendel^ (1834-1907) 

TAMITRI IVAN0WIT8CH MENDEI.fiEPF, 
who was bom on February 7, 1834 (N S ) 
and was for many years professor of chemistry at 
Lemngrad, is chiefly remembered for the first clear 
and satisfactory enunnation of the Periodic Law. 
the discovery having been made in the latter part 
of the year 1868 and announced m 1869 He 
found that when the chemical elements are set 
out m an unbroken row m the order of the atomic 
weights, oertam breaks become apparent, and the 
whole range divides itself mto ^ups of related 
elements This result, expressed m the law that 
“the properties of the elements are in periodic 
dependence on the atomic weights” is the basis 
of the Periodic System, or Penodio Table In 
arriving at this conclusion, Mendel^ff was in- 
fluenced mainly by the previous attempts at 
classification made by Dumas, Lenssen, Petten- 
kofer and Kremers, especially the first two, those 
of Newlands m 1863, and of others, being unknown 
to him A similar result had bmn achieved by 
Lothar Meyer in 1868, but was not published 

A German abstract of Mondol4eff’s discovery, 
contaimng all the essential features, appeared in 
1869, in which year it was thus generally known in 
Europe, and a long paper of 1871 gave a table 
which IS essentially m its modem form These 
pubhcations attracted very httle attention, but 
the mterest of chemists was arousod by the dis- 
covery, m 1876 and 1879, rospeotivoly, of the 
elements gaUium and soandium, which were found 
to have the properties predicted for the missing 
elements which Mendelteff had called ekaalumimum 
and ekaboron, plaoes for them being reserved m 
the table. The element germanium, discovered m 
1866, was also reoogrased as tho okasihcon of 
Men(lol6efif These duoovenes made it clear that 
the Periodic Law was a fundamental truth, and 
the further progress of research has emphasised 
more and more its supreme unportanoo in the study 
of the elements 

The discovery of argon was an indication to 
Ramsay that a new group of elements of zero 
valency must be added to the table, and the 
elements helium, neon, krypton and xenon wore be- 
fore long added to the group, and the last member 
IS the radioactive emanation The suggestions 
of Mendel6eff that this group also oontamed two 
other elements, one being the ether, of very small 
atomic weight, and the other an unknown element 
of atomic weight lees than 0 4, and that there was 
a missing element of the halogen group, of atomic 
weight 3, have appeared moonsistent with modem 
views of the structure of the atomic nucleus. 

The regularities among the atomic weights of 
the elements as disclosed in the Penodio System 
could not fail to revive speculations about a 
primary matter, which had attracted chemists 
since Prout had auggeated that this primary matter 
was hydrogen. Mmidal^eff was entirely opposed ^ 


and the Penodic Law 

to this hypothesis of primary matter The diffi- 
culty of fractional atomic weights was removed 
by the discovery that many elements are mixtures 
of isotopes, and the mveatigations on atomic 
structure showed that the Penodic Law is a con- 
sequence of the formation of atoms from protons 
and electrons This recognition of isotopes also 
removed the objection that some pairs of elements, 
such as lodme and tellunum, were apparently 
placed in the wrong order m the table on tho basis 
of their atomic weights, their true positions never 
being in doubt The discovery that tho position 
of an element m tho table is really conditioned by 
its atomic number, or the positive charge on the 
atomic nucleus, gave the Periodic Law a funda- 
mental character, and the theory of atomic dis- 
integration enabled all the newly discovered 
radioactive elements to find their plaoes m the 
lower part of the table, in many oases a single 
place containing severed isotopes of the same 
atomic number. 

An outstanding difficulty was the position of tho 
elements of the rare earths After lanthanum and 
cenum came a largo number, not defimtely known, 
of elements of very closely related properties, 
clearly belonging to the same group After these 
came the clement tantalum, obviously in the fifth 
group For many years the rare earth element 
cenum, which forms very stable compounds m 
which it 18 quadnvalent, was considered to be the 
fourth group element of the rare earths This 
difficulty was overcome on the basis of tho theory 
of atomic structure by Bohr The pronounced 
tervalent character of the rare earth elements, 
preserved with steadily increasing atomic weight, 
was shown to be a consequence of the presence in 
their atoms of incomplete inner electron levels, 
the filling up of which, by successive additions of 
electrons to keep step with tho increasmg nuoloar 
charge, left unchanged the outer valency electrons. 
The atomic numbera of the rare earths were also 
determmed by X-ray spectroscopy, and a know- 
ledge of these, together with the information on 
the numbers of electrons m completed groups 
which resulted &om general atomic theory, wow^ 
that an unknown element of the fourth group must 
come before tantalum This element was shortly 
afterwards discovered in hafnium There was also, 
it was clear, an earher unknown element in the 
rare earth group, which has been found in illinium. 
The ^up of rare earths was then known to be 
complete 

The Penodio Law has thus assisted very 
materially m promoting discovery and has shown 
itself to be a truth of groat extension uid depth 
Msndel^eff himself said . “I have never onoe 
, doubted the umversality of this law, because it 
could not possibly be the result of chance ” It is, 
in fact, the great goiding pnneipie in the study of 
the structure of me atom 
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The Ether-Drift Experunent and the Determination of the Absolute Motion of the Earth* 

By Pbof Dayton C Miller, Case School of Apphed Science, Cleveland, Ohio 


T he other-dnfb experiment first suggested by 
Maxwell m 1878 and made possible by 
Miohelson’s invention of the mtt'rferometer in 
1881, though suitable for the detection of the 
general absoliite motion of the earth, was actually 
applied for detecting only the known orbital 
component of the earth’s motion Eor the first 
time, in 1926 ami 1920, I made observations at 
Mount Wilson of such extent and completeness 
that they were sufficient for the determination of 
the absolute motion of the earth These observa- 
tions mvolvod the making of about 200, (KM) single 
readings of the position of the interference fnnges 
The ether-drift obwrvablo in the interferometer, 
os is well known, is a second order effect , and the 
observations correctly define the line in which 
the absolute motion takes place, but they do not 
determine whether the motion in this lino is 
positive or negative in direction 
At the Kansas City meeting of the American 
Association for the Advancement of Science, in 
December, 1926, before the completion of the 
Mount Wilson observations, a report was made 
sliowing that the experiment gives evidence of 
a cosmic motion of the solar system, directed 
towards a northern apex , but the effects of the 
orbital motion were not found, though it seemed 
that the observations should have been quite 
sufficient for this purpose* 

The studies of the proper motions and of the 
motions in the lino of sight of the stars m our 
galaxy have shown that the solar system is 
moving, with rpspecl to our own clutter, in the 
general direction of a northern apex in the con- 
stellation Hercules This apex is near that indi- 
catod by the cther-dnfb observations as just 
reported, and seemed to lie TOnfirmatorv evidence 
of its correctness Probably it was this that caused 
the continuation of the analysis of the problem, 
on the supposition that the absolute motion was 
to tbo northward in the indicated line All possible 
combinations and adjustments failed to reconcile 
the computed effects of combmed orbital and 
cosmic motions with the observed facts 
In the autumn of 1932, a ro-analysis of the 
problem was made, based upon the alternative 
possibility that tho motion of the solar system 
IS in the cosmic lino previously determined, but 
is in tho opposite ilirection, being directed south- 
wan! This gives wholly consistent results, leading 
for tho first time to a definite cjuantitativo deter- 
mination of tho absolute motion of tho solar 
system, and also to a positive detection of the 
effect of the motion of the earth in its orbit 
Tho absolute motion of the earth may be pre- 
sumed to be the resultant of two independent 
component motions One of those is the orbital 


motion around the sun, which is known both as 
to magmtude and direction. For tho purposes of 
this study, the velocity of the orbital motion is 
taken as ^ kilometres per second, and the direction 
changes continuously through the year, at all 
times being tangential to the orbit The second 
component is tho cosmical motion of the sun and 
the solar system Presumably this is constant 
in both direction and magmtude, but neither 
the direction nor magnitude is known , the deter- 
mmation of these quantities is the particular 
object of this expenmont The rotation of the 
earth on its axis produces a velocity of less than 
four tenths of a kilometre per second in the 
latitude of observation and is negligible so far 
as the velocity of absolute motion is concerned , 
but this rotation has an important effect upon 
the apparent direction of the motion and is an 
essential factor in the solution of the problem 
Smee the orbital component is continually changing 
in direction, tho general solution is difficult , but 
by observing tho resultant motion when the earth 
IS in different parts of its orbit, a solution by tnal 
IS practicable For this purpose it is necessary 
to determine the varwiitona in the magnitude and 
in the direction of tho ether-dnft effect throughout 
a period of twenty-four hours and at thm* or 
mote epochs of the year Tlie observations made 
at Mount Wilson corrospond to the epochs April 1, 
August 1 and September 16, 1926, and February 8, 
1926 

The jioint on the oolostial sjihcre towards which 
the earth is movmg because of its absolute motion 
IB called the apex of its motion This point is 
defined by its right ascension and declination, as 
is a star, and the formulso of practical astronomy 
are duectly apphcablo to its determination from 
tho interferometer observations Tho theoretical 
consideration of tho determination of the apex 
of the motion of the earth has been given in a 
paper by Pnif J J Nassau and Prof P M 
Morse* 

Table 1 gives tho right asoonsions and deolina- 
tions of the apexes of the earth’s cosmical motion 
as obtained from tho mterferometer observations 
for the four epochs on tho presumption of a 
southward motion, together with the nght ascen- 
sions and declinations calculated upon the theory 
of an ether-dnft 


Table 1 jMmUca of naultant ipexM 


Epoch 

"(Ob.) 

"(Calc) 

8 (Ob.) 

(Calo) 

Fell 8 
April 1 

^tll 

8‘ 0- 
t 4* 

1 57 1 
5 5 1 

6‘ 40- 

4 10 

6 U 

_77» ST' 

78 48 

84 47 

62 4 1 

-78" *6' 

77 60 

63 80 

6S 16 


Apex of eonnio compunont a-4> SS*. -TO* IS' 


Prom these resultant apexes are determmed four 
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values for the apex of the oosxnio component, 
which 18 the apex of the motion of the solar 
system as a whole. This apex has the right 
ascension 4** 66“ and the dechnation 70® 33' south 

Contmuing the astronomical description, having 
found the elements of the ‘aberration orbit’, these 
are used to compute the apparent places of the 
resultant apexes for the four epochs of observation. 
On the accompanying chart of the south circum- 
polar rr^on of the celestial sphere (Fig 1), the 
star mdicates the apex of the oosmic motion, 
and the four circles show the locations of the 
caloulatod apexes Those apexes nccessanly he on 
the closed curve repreaenti^ the calculate aber- 
ration orbit, the centre of which is the apex of the 
cosmic component of the earth’s motion Tlus 
aberration orbit w the projection 
of the earth’s orbit on the celestial 
sphere, which in this case is 
approximately a circle The 
ob^rvod apexes for the four 
epochs are represented by the 
small stars The locations of the 
pole of the echptic and of the star 
Canopus are also shown. The 
close agreement between the cal- 
culated and observed apparent 
apexes would seem to be con- 
clusive evidence of the vahdity of 
the solution of the ether-dnft 
observations for the absolute 
motion of the earth and also for 
the effect of the orbital motion of 
the earth, which hitherto has not 
been demonstrated 

It may seem surpnsmg that 
such close agreement between 
observed and calculated places 
can be obtained from observations 
of such minute effects, and effects 
which are reputed to be of such 
difficulty and unoertamty Per- 
haps an explanation is the fact 
that the star representing the 
final result for the February epoch 
IS, in effect, the average of 8,080 single deter- 
minations of its location , the star for the August 
epoch represents 7,680 single determinations, that 
for September, 6,640, and that for Apnl, 3,208 
determinations 

The location of the apex of the solar motion is 
in the southern constellation Dorado, the Sword- 
Fish, and 18 about 20® south of the star Canopus, 
the second brightest star in the heavens It is in 
the midst of the famous Qreat Mogellamo Cloud of 
stars The apex is about 7° from the pole of the 
echptic and only 6® from the pole of the invanable 
plane of the solar system ; thus the indicated 
motion of the solar system is almost perpendicular 
to the invanable plane This suggests that the 
solar system might be thought ofas a dynamic 
duo winch u being pulled through a resistiog 
medium and therefore sets itself perpendicular to 
the hne of motim. 


It 18 presumed that the earth’s motion m space 
is projected on to the plane of the interferometer, 
and the diredton of this motion is determined by 
observing the variations produced m the projected 
component by the rotation of the earth on its axis 
and by the revolution around the sun Both the 
magnitude and the direction of the observed effect 
vary in the mamier and in the proportion required 
by an ether-drift, on the assumption of a stagnant 
ether which is undisturbed by the motion of the 
earth through it But the oh^rved magnitude of 
the effect has always been less than was to be 
expected, indicating a reduced velocity of relative 
motion, as though the ether through which the 
interferometer is bemg carried by the earth’s 
motion were not absolutely at rest The orbital 


Hid imloulstod sfiexet of Uw slwoluto moUon cf the ubr lyttetn 

velocity of the earth being known, 30 kilometres 
per second, the cosmical velocity of the solar 
system, determmed from the proportional vana- 
tions m the observed effects, is found to be 208 
kdometres per second 

Table II gives the observed periodic displace- 
ment of the fnnge system as the mterfeTbrneter 
rotates on its axis, and the corresjrandmg velocity 
of relative motion of the earth and ether 


Tible II O ipUoeiBents and ' 



YihgtahUl 

Vdopltr (Oba ) 

VslaiilIjrtCkle.) 

A prU ! 

^li 

0 104 1 

0 Its 

0 lU 

0 110 

0 3 km /KC 

10 I 

11 8 

0 0 

811 5 

SOT 6 


The lost column ffives the velocity to be expected 
in the stagnant ^er theory on the presumptitm 
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that the eoamio oomponent and the orbital com- 
ponent are both reduced in the aame proportion 
m the mterferometer. The mean factor of reduc- 
tion IB 0514 The azimuth of the observed 
effect IS subject to a diurnal vanation, produced 
by the rotation of the earth on its axis The ob- 
served osciUations of the azimuth are m accordance 
With theory as to magnitude and tune of occur- 
rence, but for some unexplamed reason, the azia 
of the oscillations is displaced &om the mendian. 
In order to account for the results here presented, 
it seems necessary to accept the reahty of a modi- 
fied Tjorentz-FitzOerald contraction, or to postulate 


a viscous or dragged ether as proposed by 
Stokes. 

The results here reported are, notwithstanding 
a common behef to the contrary, fully in accord- 
ance with the original observations of Michelson 
uid Morley of 1887, and with those of Morley and 
Miller of 1904-5 The history of the ether-dnft 
experiment and a description of the method of 
using the interferometer, together with a full 
account of the observations uid their reduction, 
has been published elsewhere*. 

• Jb*. Pht. s. hot, Jnir, i»ss 


Treasures of Canuola* 

By CuRisTOPHKS Hawses, British Museum 


T he work which has given this brief essay 
its inspuation and its title stands for three 
things of outstanding importance to all interested 
in the application of soionoo to human history 
First, the umque value of the prohistonc treasures 
of (kuniola and the surrounding provmces them- 
selves, both m the narrower world of archeology 
and the broader one of man’s history at large 
Second, the devotion by the late Duchess of 
Mecklenburg of her great resources to their 
methodical excavation from 1906 to 1914, alter 
the district had for many decades boon pillaged 
by indisonmmate fossiokers, and so amassing a 
collection not only of enormous wealth, but also 
of unspotted scientific punty Thud, the un- 
paralleled feat of co-operation by which an 
American sale-room, actmg for the late Duchess’s 
daughter, has commissioned an international com- 
mittee of prehistonans to work over the entire 
collection and perpetuate its authentic arohoio- 
logical groupmgs as lots m a free pubhc sale m 
New York, at which it has been laid down that 
each lot is accompanied by its original mventoiy, 
excavation-records, plans, and other documents, 
the pubhcation nghts m each being reserved solely 
to Its purchasers The volume now before us is 
the catalogue which embodies the archseological 
committee’s work, and in enabling its pubhcation 
the American Art Association Anderson Galleries 
have caused an outstanding contribution to be 
made to prehistono science 

The sale took place on January 26, and its 
results are still unknown to us It is evident that 
much of the collection will never re-cioss the 
Atlantic, and it is known that of the European 
countries whose national museums may be enriched 
by shares. Great Britain has decided not to be 
one. But it is to be hoped that the purohaaen, 
whatever their nationahtiee, will faithfully dis- 



charge them mamfest obhgation to publish their 
lots, with them documentation behmd them, in 
det^ and without delay The Mecklenburg sale 
may thus become an mternational precedent of 
the first importance in many soientifio spheres. 

The Duchess of Mecklenburg was born Pnnoess 
of Windischgr&tz, and came of a family long 
diBtmguished for services to aroheeology no less 
than to the Austro-Hunganan crown. By the 
greatest good fortune, &eir oldest estates m 
Carniola and Styna coincided with one of the 
richest and most important arohieological centres 
m Europe She deserved well of her heritage. For 
it IS safe to say that her excavations form one of 
the greatest single contnbntions ever made to the 
early history of man m this Contment How this 
is BO IB ably expounded in the long introduction 
to the catalogue by Dr. Adolf Mabr, who, it is 
needless to say, went to his present port m Dubhn 
from Vienna. 

The Early Bronze Age saw the birth of a round 
half-dozen of great cultural groupings in Europe, 
growing up in the earher centuries of the second 
miUennium BO Of these, Minoan civilisation 
dominated the lEgeon from Crete Italy received 
a Bronze Age culture linked through the Alpine 
lakes with the barrow-builders of west-central 
Europe ; and north and east of these three a 
mvihsation of many provinoes but a single broadly- 
conceived obaracter stretched from the Balkan 
and Dinanc mountams to Saxony and Sileaia. 
Equihbnum at last grew into tension, and rather 
before 1000 B a the tension snapped. The asp^ 
of Europe was m a short tune transformed ^e 
Mmoan-Mycensean civilisation crumbled to its 
downfall, accompanying upheaval m the Near 
East and all over south-eastern Europe The 
Etruscans thereafter left Asia Minor for Italy, to 
lay the foundations of its future , while firom 
great East European culture-area beyond ^e 
mountains migrating tnbes had come pouring out, 
pressing mto the Balkan highlands, and down 
to the iSgean, debouchmg on to the head of the 
Adriatic, penetrating the Swiss and south German 
plams and valleys, and absorbing their peoples in 
a varied but essential oontmuum reaching to 
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France and the Britiah Islea. Meanwhile, from the 
aodtii-eaat or eaat, there came into Europe tiie 
knowledge of iron. 

The Early Iron Age that followed ia tiie dawn 
of European hiatory. The culture with which 
these great movementa led it to open ia round 
the .^;ean called the Oeometrio, ui Italy the 
ViUanovan and Etmaoan, and northwarda of theae 
the Hallatatt culture, from the great cemetery site 
m Upper Austria where it was ftrat reoogniaed, and 
where the Duchess of Mecklenburg m her turn 
came to excavate East of the central Alps, the 
peoples of the HaUstatt culture were predomuMntly 
lUynans Theae Illyrians lay open to the eaat 
whence were coming the Soylha, th^ stretched 
down the Balkan Peninsula to the confines of 
Greece, they marched beyond the head of the 
Adriatic with ViUanovan and Etruscan Italy, and 
to the north-west they imngled with the future 
Celts I 

Camiola, where the routes from Greece and 
Italy meet, with the ways east and north and 
west lying open behind, is the key to the whole I 


great nexus Here, in cemetery after cemetery of 
surpassing richness, we can trace the developn^t 
and appraise the character of the HaUstatt 
dviliaation as never before, in the Duchess’s groat, 
ooUection. It would be impossible to go into* 
details hero the total number of excavated 
graves is estimated at more than 1,300, and a 
I reckoning of 20,000 individual objects may be 
short of the truth But if this mass of material, 
soientifioaUy mterpreted, helps ns to understand 
the HaUstatt oiviluAtion at its focal point, it opens 
our eyes to the umty of a great stretch of human 
histo^ For, linked as it was to Etruscan Italy 
and Geometric Greece, with the shadow of the 
old Mycenssan Empro behind tiiem, the HaUstatt 
civilisation was spread out over barbarian Europe, 
to give birth to that of the Celts whose conquests 
in eaat and west made way for the BomAn Empire, 
and to last on meanwhile in Carniola, and more 
strongly stiU in the lands to south-eastward, until 
it pawed under that Empire itself Standing here 
now, wo can at once salute the spirit of Augustus 
and invoke the ghost of Agamemnon 


Obituary 

Pkov J Cossar Ewart, f.r s I Crooman lecture of 1881 , by Ewart and Romanes, 


T he death of Prof James Cossar Ewart 
removes one who worked with distinction 
for more than half a century in the field of zoology 
and was a pioneer in the study of hybridisation 
and other problems of ammed breeding 
Prof Ewart was bom at Ponycuik, Midlothian, 
m 1861 and in 1871 entered the Umversity of 
Edinburgh as a medical student After graduatmg 
m 1874 he acted for six months as demonstrator 
of anatomy under Turner and was then appointed 
curator of the Zoological Museum m Umversity 
CoUege, London. B^des addmg numerous pre- 
parations both of vertebrates and invertebrates to 
the ooUection, he assisted Lankester, who had been 
appomted professor m University CoUege in 1874, 
to organise the first course of practical rxiology in 
the CoUege, and m the absence of his chief m the 
summer of 1878 he was in charge of this class. 
During this period Ewart publish^ papers on the 
structure of the lens and retina, on pomta in the 
anatomy of the lamprey and on the hfe-history of 
lower orranisms, mclud^ BacMua oiUAniew, and 
for this last work, presented as a thesis for the 
degree of M D (Edm ), he was awarded a gold 
medal 

At the end of the summer term of 1878 Ewut 
returned to Edinburgh and became a lecturer m 
anatomy m the extra-mural School of Medidne, 
but aftOT about two months in this office he was 
appomted professor of natural history in the 
Umversity of Aberdeen and began lus work 
there in January 1879. In the same year he 
established a sm^ marine zoological station near | 
Aberdeen — ^tiie first marine laboratory m Britain 
—in whidi he and others cmiduoted mvestigationa 
during the next three years The most notable 
product of the station was the material for the ‘ 


on the locomotor system of echinoderms 

After three active yean in Aberdeen, Ewart was 
appomted, in succession to WyviUe Thomson, to 
the chair of natural history m Edmburgh, w^ch 
he held ibr forty-five yean — 1882-1927 Ho 
reorganised the claw of practical zoology, hitherto 
optional and attended by only a small proportion 
of the students, and estabhshed a more advanced 
practical course for students who were speciaUy 
mterosted m zoology. He further developed the 
teaching and research in his Department by the 
institution of lectureshijM in embryology (in 18W, 
held firet by George Brook and afterwards for 
twonty-Bix years by John Beard), m mvertebrate 
zoology (1901) and m heredity and genetics (1910, 
to which Arthur Darbishiro was appointed). 

In 1882 Ewart became smentifio member of the 
Fishery Board for Scotland, and dunng the next 
seven years was the author or joint author of 
about a dozen papers and reports on fishenes 
subjects molnding the natural history of the 
herring. Then foUowod the senes of well-known 
jiapors, from 1888 until 1896, on the eleotno organ 
of the skate {Saia) and on the cranial nerves and 
lateral sense organs of this fish and Lemargua. He 
showed that the eleotno organ of the skate, dis- 
covered by Dr. James Stark of Edmburgh in 1844, 
was a developing and not a degenerating structure, 
and that in its most primitive condition, as seen 
m Ravt rodiaia, the muscle fibres from which the 
electric elements are fbrmed are lew modified than 
in other species, and that m Bata batu the modi- 
fication has proceeded so far that the adult eleotario 
bigan presents little trace of its relation to muscular 
tissue 

Ewart’s investigaticos on the cranial nerves wen 
undertaken at a time of considerable activity in 
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neurological research and "trusting mauily to the 
old methods of the comparative anatomist” he 
gave an accurate account of the lateral sense 
organs and their nerve supply and of the macro- 
scopic anatomy of the cranial nerves of Leemargiu 
and, with J C Mitchell, of Roto He had further 
preparations made for contmuing his work on the 
cranial nerves, but was diverted by his mterests m 
the development of the limbs of the horse He 
showed in 1804 that m foetal horses a digit com- 
posed of three phalanges was borne on the distal 
end of each of the sphnt bones which represent the 
metacarpals and metatarsals of the second and 
fourth digits, but that about the tune of birth the 
phalangeal joints disappear, the phalanges become 
ossified and, early in the second year, fuse with 
their respective splints forming the "buttons” 
This was an important and interesting contri- 
bution ui view of the reduction of these digits 
known to liave occurred in the evolution of the 
limbs of the horse 

About 1895 Ewart began his work in animal 
breeding It is to be remembered that Mondol’s 
laws wore not rediscovered until 1000, but Ewart 
devised careful experiments to throw light on 
some of the problems of cross brceduig and in- 
breeding, on reversion and on tolegony The best 
known of these investigations wore those m which 
mares of various bre^s were crossed with a 
Burchell’s zebra stallion Ewart thoroughly 
studied the hybrids and presented the results, 
together with those of many other breedmg 
experiments m a volume, "The Penycuik Experi- 
ments” (1809), which attracteil much attention 
The zebra hybrids formed an mteresting exhibit 
at the Royal Agricultural Society’s Show in York 
in 1900 His investigations to test the theory of 
teleguny — that a sire may ‘infect’ the dam served 
by him and leave his mark on her subsequent 
offspring by other sires— led him to a negative 
result, and he showed that the appearances de- 
scribed could bo explained as examples of reversion 

Several papers followed on different subspecies 
of horses, and on the origin and evolution of 
horses and pomes, and Ewart dosenbod (1000) the 
animal remains, more particularly of a considerable 
number of horses, found ui the Roman fort at 
Newstead near Melroso Papers on domestic sheep 
and their wdd ancestors marked a further develop- 
ment of Ewart’s work, and the renting from 1013 
until 1921 by the Umversity of h^dmbiugh of a farm 
at Fairslacks enabled him to conduct mvosti- 
gations for the improvement of the fleece of sheep, 
which brought him into contact with the woollen 
mdustiy m Scotland, he also became an active 
member of the Council of the Wool Industries 
Research Association in Leeds Ewart’s expert 
knowledra was the chief factor which decided the 
Board of Amculturo fur Scotland to constitute m 
Edmbuigh in 1913 a committee on animal breed- 
ing. Tto committee was suspended during the 
War but was re-established in 1919 and m 1920 
appointed Dr (now Prof) F. A E Crew as 
director of reaewoh, under whom the work m 


genetics and animal breeding has developed mto 
a separate Department of the Umversity. 

'The rearing of penguins in the Zoological Park 
m Edinburgh afforded Ewart the opportumty to 
study the sequence and the structure of the 
different t3rpes of feathers In a paper in 1921 he 
discussed the ori^ and history of feathers, and 
he continued until about two yean ago to devote 
attention to the relationship of feathers and scales 

Ewart had skilful hands and could make a good 
dissection and admirable drawmgs , early 
examples of his drawmgs are to be found m the 
plates of Turner’s lectures on the placenta (1876) 
He was elected F R S m 1893, was awarded the 
Neill Modal and Prize of the Royal Society of 
Edinburgh m 1898 m recogmtion of his investi- 
gations on telegony, and m 1928 received the 
honorary degree of LL D from his old Umversity. 
He retired from his chair m 1927 and died m 
Penycuik on December 31, 1933. He is survived 
by his widow, a married daughter and a son, who 
is a surgeon in London J H A 


Db F H H Guilmcmari) 

FKAuna Hrnby Hat anittsMABD, whose death 
occurred on December 23, was bom at Eltham 
in 1852 Travel and natural history made a 
strong appeal to him from boyhood onwards At 
an early ago ho announced his intention of 
becoming a traveller and a doctor, and his first 
published work was an article on "Pigeons” 
m the Boys’ Weekly m 1860 Destmed for Rugby, 
he was kept at home between 1866 and 
1868 owing to ill-health and afterwards went to 
a ‘crammer’ at Richmond. By this time he 
had become an habitu6 of Stevens’ rooms in King 
Street, (k)vont Garden, never missing a natural 
history sale if ho could help it and seeing there 
the groat ornithologists of the day — Newton, 
J.dlford, Howard Saunders and others In 1870 
ho wont up to Gonville and Cams College, Cam- 
biidge, whore he road medicine under Humphry 
and Paget 

As an undergraduate, Guillemard made two 
joumoys to the Orkneys, chiefly for bird study, 
which was ono of the rulmg passions of his life, 
and immediately after he had taken his d^;ree 
he made a more ambitious tnp to Lapland At 
St Bartholomew’s Hospital he was cbnical clerk 
to Patnok Black at the tune when Robert Bridges 
was house physicuui. 

Taking his M B. degree m 1876, Guillemard 
entortaiDcd no thoughts of medical practice. 
Travel was his objective, and in 1877 he had the 
opportunity of exploring some httle-known parts 
of Afhca, trekking across the Transvaal and the 
Orange Free State in the old bullock-wagon 
manner and visiting the diamond fields m their 
early days His articles on the ormthology of 
South Africa were published m the F%dd in 1880 
and 1881, and the journey also provided the 
subject for his MD. thesis, "On the Endemic 
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HcBtnaluna of Hot Clunatea caused by the 
Presence of BUharzM Hcematobta" , which was 
published in 1882. GuiUemard’s most famous 
journey was begun m 1881 when the Mareheaa 
(schooner yacht of 420 tons, Mr C T. Kettlewell 
captain and owner) was commissioned The 
Marehesa reached Colombo m Apnl 1882 ; from 
there she sailed to Singapore, Formosa, the Liu- 
km Islands, Japan, Kamschatka, the Sulu Archi- 
pelago, North ^meo and Now Gumea. From the 
Malay and Papuan regions the Mareheaa brought 
home a luge collection of natural history objects, 
most of them obtamed m the large islands of 
north-west New Gumea In particular, Guillemard 
was a passionate enthusiast for the birds of para- 
dise, of which seventeen different species were 
found The whole collection of birds, numbering 
about 3,000 specimens, was described by Guille- 
murd in the Proceedings of the Zootogxc^ Society 
of 1886, and on his return to England he settled 
in Cambridge with the view of wnting a complete 
account of hia journey '‘Tho Cruise of the 
Mareheaa" was publish^ in 1880 and was hailed 
as one of the best travel books ui many years , 
such passa^ as that descnbing the first view of 
the Kamschatka group uf volcanoes have made a 
permanent place for themselves in the Uterature 
of travel 

Guillemard bocamn a member of the British 
Ornithological Umon in 1885 and, at the suggestion 
uf Lord Ldlford, went to Cyprus to make a study 
of the ornithology of the island Returnmg to 
Cambridge, he was the first holder of the lecture- 
ship m geography m tho University, but owmg 


to ill-health resigned the post almost immediately. 
A few years later, Guillemard settled at the Old 
Mill House at Trumpmgton, and there ho lived 
until his death Though he held no official post 
in tho Umversity, ho was one of its best known 
figures he was tho general editor of the Cam- 
bndge Geographical Senes and of tho Cambridge 
County Ge^aphios published by tho University 
Press , he wrote the life of Mageilan and tho 
volume on Malaysia and the Paeffio Archipelago 
m Stanford’s “Compendium of Geography” , he 
was active on the B^mc Garden and hStzwilliam 
Museum Syndicates Above all, ho had a wide 
circle of fnends from whom ho won kifection as 
well as admmation With the passing of Henry 
Guillemard, Cambndge loses something that was 
exquisite and umque 


We regret to announce the following deaths 
Dr D H Scott, F R S , honorary keeper of the 
Jodrell Laboratory at Kew m 1802-1006 and 
foreign secretary of the Royal Society m 1012-16, 
a leodmg authonty on palaeobotany, on 
January 20, aged sovonty-mne years 
Dr Henry S Washington, petruiugist in the 
Camegio Institution of Washmgton since 1912, an 
authority on the composition and classification of 
rooks, especially igneous rooks, on January 7, aged 
sixty-seven years. 

Edgar Worthington, formerly secretary of 
the Listitution of Mechanical Engineers, on 
January 23, aged seventy-seven years 


News and Views 


Micro-ny Radio Link across the English Channel 
Another milestone in the history of practical 
radio oommiinication was reached on Friday, Jan- 
uary 20, when Sir Philip Sassoon, Under-Soorotary 
of State for Air, ofllcially opened tho world’s first 
commercial ‘nucro-ray’ i^io service on a wave- 
length of 17 cm between the civil airports at Lympno, 
Kent, and St Inglevert, France. M. Delesalle, Under- 
secretary of State for Air m France, was present at 
St Inglevert, and messages of greeting were ex- 
ohangod, both by teleprinter and by telephone Tho 
inauguration of this service is the outcome of a 
demonstration given in March 1931 by Messrs. 
StancUud Telephones and Cables, Ltd , who secured 
the contract for the Lympno installation iVom the 
Air Ministry The corresponding station m Franco 
was erected by the associated company — Le Matdnal 
Tdlephomque, of Pans The actual wave-lengths 
employed m this radio link are 17 cm m one direction 
and 17 S cm. m the opposite direction, and this 
loparation enables duplex working to take place 
simultaneously by telepnntor and telephone. The 
telepnnter has been used on land-hne oommeroiol 
telegraph services for some years, and its apphoation 
to radio oommumoation on this occasion will 


enable messages to be sent and recorded at a speed 
of 60-70 words per minute 

Tub power generated at each transmitting station 
of new cross-Channel radio link is less than one watt, 
a spooial valve bemg employed to produce tho 
loqmsite high-frequenuy usoillations, which are fed 
into an aonnl about one mcli long This aenal is 
situated at the focus of a small concave reflector 
which directs the waves on to a second reflector 
approximately 10 feet in diameter. 'I'he oonoentrated 
beam emanating from this arrangement is directed 
to the similar reflector system used for reception at 
the distant station. At the Lympno aerodrome, the 
aerial and reflectors are erected on the roof of a 
hangar, and are so placed as to command an optic- 
ally clear path of tho oorresponding equipmcmt m- 
stalled on steel towers at St. Inglevert, 86 rmles 
away. Duplicate aenal and reflector systems are 
employed for transmission and reception Special 
feeder lines are led down to the transmitting and 
receiving apparatus mstalled in the buildings below. 
This apparatus provides for tho use of telegn^hy and 
telephony m addition to the normal servioe to be 
earned on by means of Creed telopnnters. The 
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object of this now radio service is to speed up the 
traosnusBion of essential trafilo messages, meteoro- 
logical reports, and so on, mvolved m tiw operation 
of the eross-Channel air routes , and on aoeount of 
Its freedom from mterferenoe and its immunity from 
the efteot of weather conditions, the servioe is likely 
to be highly suooessful and to add materially to the 
safety of air-travol between England and Fnuice 

Gas Warfare and Civilian Populations 
Db. F. a. FnaBTs, of Imperial Chemical In- 
dustries, Ltd , oddreesmg a meeting of the City of 
London Branch of the League of Nations Union on 
January 20, made some caustie cormnenta on the 
subject of the position of the civilian population m 
chemical warfare The topic of chemical warfare has 
been so forced on the attention of the populace, lie 
said, that the mam danger m case of such an attack 
would bo a psychological one Every chemical m- 
dustry nocossonly uses various kinds of poisonous 
materials, gaseous and otherwise, in its prooossos , 
but as II menace to the civilian population, they are 
not worth considering The really ‘killing’ gasos ore 
of low density and in ronsoijuonce quickly disperse 
m the almospliere As examples. Dr Freoth men- 
tioned hydrucyanic acid and carbon monoxide, both 
of which arc jiartioularly subtle poisons Now the 
exliaust of lui idling motor-bus contains about 0 per 
cent of carbon monoxide and, in consequence, the 
atmosphere of a narrow thoroughfare like Rond Street 
in London must, during a busy time, coiitam con- 
sidorable quantities of the gas Yot owmg to the 
ventilation piovidcd by the air, it is not allowed to 
accumulate Of the heavier gases used in warfare. 
Dr Froeth mentioned ohlormo, which requires for 
its use a quiot atmosphere and a gentle breeze in 
the desired direction, and mustard gas, which does 
not spread rapidly and on wot porous soils decom- 
poses. The percentage of deaths to casualties iVom 
mustard gas durmg the War was loss than four If 
during a gas raid, a man was able to keep his head 
sufficiently to shut all the wmdows of his house and 
put out the fires, he would be able to wait, m reason- 
able safety apart from a direct hit, imtil the authori- 
ties had dispersed the gas 

Geography and Woild Citizenship 
Thx Education Committee of the League of Nations 
Umon has been meetmg fur some years and imtiatmg 
and advising methods for making international 
questions and an international ^int a more mtegral 
part of ordinary school and college work It is 
largely through the activity of this oomimttee that 
teachers as a profession stand so firmly by the 
League of Nations Meetings and oonferenoes are 
arranged, leotiirors sent out and pubhoations of 
vanous Irads issued from tune to tune Of the latter, 
a brochure has just appeared (to be obtained from 
15, Orosvenor Crososnt, S W 1, pries 4d.) on “Geo- 
graphy Teaching m relation to World Citizenship”, 
It IB edited by Prof. J. F. Unstead with Uie help of 
a number of London teachers of geography and otben, 
and will be approved by all engaged m similar work. 
The subject lias always been regarded m schools as 


more obviously international than history, and for 
that reason much of what is said m the pamphlet will 
appear somewhat oommonplaoe But tbm is no 
objection to enforcing emphatically some of the great 
commonplaces of human hfe and thought. It is 
usefiil to have set out clearly and m sufficient detail 
(as here) the mam aspect of the mter-relationship 
of land and people and of the vanous peoples among 
themselves throughout the world. 

Thx attitude of the various oontnbutors to tins 
pamphlet is sane and well-balanced, and they lay ' 
stress on those pomts m their theme which call 
for most emphasis at the present tune Thus m rela- 
tion to the mixture of races, it is pomted Out that 
all over Europe— in Germany as well as elsewhere — 
there has been a blending of stocks, a ‘give and take* 
m blood as well as m ideas But there is no attempt 
to pass over, or minimise, the reahty or value of the 
contribution to the whole mode by the vanous 
national units, based on a definite tomtonal region. 
The summary, for example, given of a supposed 
complete answer to the question, ‘What should Italy 
imply to a well eduoated person T‘, goes from an 
aoooimt of its physiography and natural products 
to its highest fruit m human genius — Dante, Leonardo, 
St Francis, Oohloo and the rest The link is thus 
brought out between the teaching of geography and 
history, the more difficult subject It is understood 
that a further similar brochure will deal with history. 

Lord Derby and the Umvemty of Liverpool 

The completion by Lord Derby of twenty-five 
years as Clianccllor of tbo University of Liverpool 
was oelebrated on January 26 by a spooiai congre- 
gation at which honorary degrees were conferred by 
the Chancellor upon Lady Derby, Lord Halifax 
(Chancellor of the University of Oxford) and Mr. 
Rtanley Baldwin (Chanoollor of the Umversity of 
Cambndge) Lord Habfax was unable to attend. 
FoUowmg an address by the Vice-Chancellor (Dr, 
H J W Hothoruigton) on the growth of the Univer- 
sity and the close assooiations, so long mamtamed, 
between Lord Derby, his immediate predeoesoors, 
and the University, the graduons were presented by 
the Public Orator (Prof Lyon Blease) for the degree 
of Doctor of Laws Following the graduation, Mr, 
Baldwin addressed the congregation and conveyed 
the congratulations of the Umvemty of Cambridge 
to the University of Liverpool upon the oooosion. 
As the “newest of Chancellors”, Lord Hahfox con- 
veyed congratulations m writing to both the Umver- 
sity and the Chancellor upon the silver wedding of 
thnr partnership. In the evening Lord Derby, Lady 
Derby, The E!arl of Crawford and Boloarree, memben 
of the Derby family and the oivio heads o£ the City 
of Liverpool and Morsejrside were the gueota at a 
dinner given by the University Asaooiation. 

Indian Hafthqiake of January zj 

Thh India Office has issued a general survey of the 
eflecte of tile eortiupiake. The number of lives lost 
would appear to be m the neij^bourbood of six 
thousand. The destruotloaofhouaea is greatest mtiia 
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towtu of North Bihsr and Monghyr, espeoially 
Darbhanga, MuEaffarpur and Motihan Outeide the 
towns, the pnnoipal effeota aie broken and obliterated 
loada, the oolk^iee of bridges, floods and great flasures 
in the ground, from which mud, sand and water have 
issued, oovermg fields and orope with a devastating 
slimy deposit. The central area contains more than 
800 square miles imder sugar-cane. Though much of 
this hiss been saved, nearly all the sugar-mills have 
been destroyed. The chief difficulties at present are 
the supply of drinking water and tiio prevention of 
epidemics m towns and villages 

Palestinian Remains at the Bntiah Museum 

Thb next spocial exhibition of prehistonc matonal 
at the British Musoiim will bo oponod on February 5 
and will romam open for two or throe months Two 
cases at the head of the main staircase, in the Depart- 
ment of British and Meilimval Antiquities, will be 
devoted to a display of a typical senes from atratiflod 
caves near Mount Carmel, where excavations have 
been earned out by the British School of Arclueology 
in Jerusalem and the Amencan School of Prehistoric 
Research, with Miss DAE Garrod as field -director. 
Skeletal remains of palaoolithic man will bo shown 
(PalaarUhropuB palestmenns), and a sequence of 
implements from on early ph^ of the Pakrohthic to 
Mesolithic, the latter being known as Natuflan A 
special feature of the excavations is the blend of 
St Achcul and Le Moustier elements for a penod , and 
a long suooession of Aungnao types gives place to the 
post-pakeoliUiic with a different and peculiar fauna. 
The abundant yield is incidentally useful for its 
smulanties and contrasts to the better-known 
European mdustrios, and special mterost is attached 
to the beginnings of agnculturo in Palostmo 

Vcloaty of Light 

As was to be expected, the announcement which 
appeared m the press last summer (Natxtrk, 
130, 2S, July 2 , 277, Aug 20, 1032) to the effect ] 
that the latest expenments indicated a periodic i 
variation m the velocity of light, has been construed 
in the sense that some seasonal mstrumentsl error 
was at work. Scienoe Service now issues on official 
eonfirmation of this view, given by the Mount Wilson 
authorities The report adds that the best value for < 
the velocity of light is now 290,774 km /sec and that 
further analysis is only likely to chwige the lost 
figure by one or two umts The pr e s e nt mvestigation 
of the velocity of bg^t is being earned out by Pease 
and Pearson, who are oontmuing Miohelson’s woric 
and using the well-known rotating mirror method. 

It will be remembered that when Mioholson used long 
base lines between moimtom peaks, he found that 
irregulanties m atmoepheiio refiaotion — the astron- 
omer’s “bad seeing*' — mterfered with the deflmtion 
of the reflected image. The base is now «n vaeuo, 
m a pipe line a mile m length. To obtam more ' 
aoourate reeulte, it would be neoeosary to build a 
more stable pipe 1ms, use quarts mirrors and 
enq^oy elabomte timing devioes. 


Projected Bkctnc Railways in Palestine 
In the EUetrusian of January 6 a description is 
given of a projected railway system for Palestmo 
radiating from Jerusalem. Four new lines will 
radiate from a termmus at Jerusalem located outside 
the city on the northern side and east of the Damascus 
Gate Possibly recent eoonomio developments m the 
country, the most important of which is the new 
harbour at Haifa on the Mediterranean, has tended 
to emphasise the isolated position of Jerusalem so 
far as railway facilities are oonoerned The northern 
line IS to be 07 miles long, starting from the Jerusalem 
termmus, going through the Jordan valley, where the 
Imo descends to 500 feet below the Mediterranean 
level, finally getting to Tul Keram Junction on the 
mam Haifa-Cairo hne The eastern Ime (66 miles) 
would run from the tenmnus, crossing the River 
Jordan, passing through the Kalaat ez Zerka Station 
on the Hejaz railway to Ammam, the capital of 
Transjordan and the headquarters of the Britisli 
Government’s High Commissioner The southern 
railway (60 miles) would run through Hebron to 
Beersheba Finally, there would be a Ime (18 miles) 
from Wadi Fara on the northern Ime through Jericho 
to the potash works on tho shore of the Dead Sea 
It IS proposed to build a power station and a reservoir 
m Transjordan and another on the eastern shore of 
the Dead Sea to provide the eleotno current for 
operating the four railways The latter station 
would be necessary if an extension railway to the 
Red Sea should matoriahso Some years ago this 
project was discussed, the terminals of the hne being 
Phufa and the ancient port of Akaba on the Red 
Sea. This would place Jerusalem on a direct sea-to- 
sea railway from the Mediterranean to the Red Sea. 
Possibly It might revive the ancient and prosporous 
traffic route from the Red Sea to the Levant of the 
times of Solomon and the Romans 

Transmisnon of Power by High Tension Duca Current 
At the second World Power Couferenoe held at 
Berhn m 1030, much oonsideration was given to 
mternational schemes for transmitting large amounts 
of power by high tension direct current The moat 
ambitious of those schemes was to transmit one 
milhon kilowatts from the western fiords of Norway 
at a pressure of 600 kilovolts across Sweden and 
Denmark to the industrial regpons m Westphalia, 
Germany. The great advantage of utilising power 
from the western fiords is that a imiform output of 
power all Uie year round oould be obtained. It was 
proposed that the line should pass through Gdteborg 
and Copenhagen to Hamburg, small amounts of 
power being tapped off at the two former cities, but 
the great bulk being delivered to Hamburg for 
distribution m the German networks. In a paper 
read to the Institutioa of Electnoid Engineers on 
January 18, H, Rissik disouased the engineering 
aspects of the problem. He pomted out that with 
the some overhead hnes, much larger ourrents oan 
be used with direot than with alternating ourrents 
and the diffioultiss 'of wwking axe much less with 
the former than with the latter. On the other hand, 
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the methods of converting Alternating current mto 
high voltage direct current are atill in the experi- 
mental stage, at leant when dealing with power in 
bulk Lord Kelvin waa a groat advocate for the 
transiniSHion of electric power by direct current, and 
although most of the difficulties in working with 
alternating current have been overcome since his 
timo, it IS intereetmg to notice that several onginoon 
still think that direct current will bo used for traiis- 
miHHion m the future 
Data of Social and Economic Problems 

In a recent number of Planning (16 Queen Anne’s 
Gate, London, S W,l) attention is directod to tho look 
of necessary data on many urgent social and coonomio 
problems. A civilisation has grown up under m- 
dustriolism which calls for enormous rmourcus of 
knowledge in order to operate it without constant 
and iminful breakdowns Yot wo neither poSHOss tho 
required knowledge nor are we making at pnisent any 
ade(|uat(> effort to get it, although its provision offers 
no iiisiqierahln dilhoiiltiOH Our whole attitude to- 
waids the question is still coloured by the prejudices 
and assumptions of a pre-scientiflo and pro technical 
age. It has yet to be recognised that the same 
technique which has produced electricity, wireless, 
fertilisers and new breeds of plants and animals can, 
if suitably adapted, produce those social, political 
and economic inventions which we so d(>sp«>iatcly 
need 

Whttj! tho industnat oxooutivo in Great Britain and 
elsewhere has oomo to rocogniso that provision must 
oontuiually be mode for now patterns and new 
teclmiqucs, thoro is no oorrosponding awareness or 
equipment fur chocking and improving tho per- 
formance of, say, tho machinery of government, tho 
health services or the handling of trafflo. Immense 
problems such as the modem scourgo of noise, of 
smoke and chemical pollution m air emd water, of 
street accidents, of crime, of dostruotion of amemtios 
and many others am allowed to grow up unohookod 
and almost unobserved Tho problem is how to 
mako offootiv e the many demands fur new knowledge 
which are at present frustrated because they do not 
promise profit to particular indiviiluals or under- 
takings although they may involve great savings to 
the community Obviously one solution would be a 
groat expansion of State-aided reiK<aroli, but much 
muro thought and mqiiiry would be needed before 
concluding that this is the only, or the best, solution 

A New Arctic Island 

Thk discovery of a new island in the arctic is now 
a ram event, but m tho Oeographusal Remew of 
January, Mr V dtefansson desenbes what is prob- 
ably such an ocourrence. In September 1931 a party 
of I'lskimo, searching for wlialos north of Alaska, 
came to an island on which they went ashore in a 
position of approximately lat 7 1° 20' N , long 146“ 
SO' W This 18 about 86 miles north of Flaxmon 
Island and due east of Point Borrow. 'Die island 
was reported to be about half a mile long and of 
the same width wid to rise to an altitude of about 
fifty feet. There was some vegetation but no dnft- 


wood Mr Stefonsson vouches for the reliabihty of 
the Eskimo Takpuk who led the party and whose 
name has been given to the island Fuilher, he dis- 
counto the suggestion that the island was merely earth 
on floating ice That part of the Beaufort Sea has been 
httle explored though tho nearest soundings, some 
twenty-five miles to the west, show deep water The 
question arises as to tho possibihty of 'fakpuk Island 
bomg Keenan Land, reported in the ’sovontios of 
lost century and placed in various longitudes in about 
lat 73“ N , but this soems more than doubtful 
Photograjihs of Takpuk Island are reproduced with 
tho article 

Hic Australian Geograp/ur 

Ths format has boon rcmodollcd and tho scope 
changed of the Australian Geographer, the ponodi- 
oal published by the Geographical Society of New 
South Wales It is hoped now to publish it mom 
often than once a year and to give special considera- 
tion to tho work of Australian writers on the geo- 
graphy of the contment A special featum will be 
tho contmuanoe in every issue of a bibliography of 
Australian geographical literatum. This featum, 
which begins with the year 1926 in the ciirmnt issue 
(No 1, vol 2), should prove of considorablo value 
Another valuable article is that by Dr. M nolmes 
in tho Australian geographical environment, which 
treats the subject in much detail 
Philosophy and Everyday Life 

Thjb organ of the Philoaophieal Society of England, 
the Philosopher, enters on its twelfth ycor of pubh- 
cation under new editorship and in a now and 
attractive format As is pointed out in tho opening 
article, the special branches of science have found 
exponents capable of interpreting thoir many recent 
advances to tho general reader, and it is the pnirpisie 
of the Philosopher in a similar way to mterprot cur- 
rent thought in philosophy and to indicate its con- 
tacts with tlie world of to-day Tlius in the issue 
before us there is on article on “Koason m Action” 
by Prof Julm Mucrourray, another on "Reflection 
and Common Sense” by Prof A E Hoath and 
another by Paul Pamlovd, the distinguished French 
matiiematieian, philosopher ond statesman who died 
towards tlin end of last yuar, on "CiviliBation and 
Modem Soienco” Students of philosophy will {lerhaps 
turn more readily to tho “Courses of Study”, where 
notes are given on various aspects of the subject, 
with suggostions for further reading There are also 
reviews and notices of recent books, a section on 
educational intelligence, a record of meetings of the 
Philosophical Society and so on. The journal has 
thus a double appeal, to the layman and to the 
student, and at tho modest price of 6d. should have 
a wido circle of readers. Copies of the Philosopher 
can be obtamod flrom the Honorary Secretary of tho 
Philosophical Society, 18 Woodlands Road, London, 
S.W 13 

Phyaca 

Tna first number of the new Dutch penodioal 
Physioa (December 1933, pp. 96, published by 
Mortmus Nijhoff, The Hague, 26 guilders yearly) 
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oontaniB a number of mteroeting papers. The paper 
hy de Haas and his oo-workers on the attauunent 
of very low temperatures by adiabatic magnetic 
changes is referred to m our Research Items (p 181) 
Druyvosteyn desonbes experiments on the low- 
voltngo arc in sodium vapour. The absoiption of the 
D lines was measured m the arc and the reversal 
of the D Imes against a continuous source at variable 
tempemtuie was observed. The results show that 
the number of excited sodium atoms is about 12 
per cent of the number of the normal atoms, and 
thjjj^^the number of Na+ ions is several times the 
or of normal atoms The theory of light emission 

E isoous discharges is discussed by W He Oroot 
Heel describee a quartz-fluonto combination lens 
h IS achromatic and sphonceJly connected. It 
intended for focusing light on a thermocouple 
^ith unit magniflcation P Cohen Henriipiex 
describee a micro apparatus for dctormming tlie 
dipole moment of organic solutes The apparatus 
may bo used with a few milligrams of matenal. The 
ratio of the lithium isotopes has been determined 
by mtensity measurements of the Ime structure of 
the Li resonance line by Ornstem, Vreeswijk and 
Wolfsohn. Van Kroveld desonbes an empirical sum- 
mation law for a photographic plate exposed to light 
of two or more colours, and Van der Pol and Weyers 
deaenbe the approximations known os Tchobyoheff 
polynomials. The papers are in English or German, 
and in some oases German papers are provided with 
on abstract m English, 

Recent Acquuiuoiu at the Bntish Museum (Natural 
History) 

Amono the recentocquisitionsatthoKatural History 
Museum the Department of Zoology has received as 
a donation from Mrs. Charles Buckluy and Mr. 
Godfrey R Buckley the mounted head of a cow of 
the Chartley brood of cattle. Chartloy Park was 
formed by onc-lnsing about 1,000 acres of tho forest 
of Needwood m the roign of Henry III, when a 
number of half-wild cattle, which tlion roamed 
throughout the district, wore dnvon m and enctosod 
m the Park. Two important additions have recently 
been made to the beetle collections in the Department 
of Elntomology, namely the Donisthorpe collection of 
British Coleoptera and an Australian oolloction pur- 
chased from Mr W du Boulay. Tlie former contains 
upwards of 22,000 Bpeoiraeim, and is of especial 
mterest m that it is accompanied by tho most com- 
plete set m existence of the numerous British insects 
(mamly booties) and other arthropods that live m 
association with ants and ore known os myrmeoo- 
philes Tho du Boulay collection, which numbers 
only 362 speounens, consists, however, entirely of 
beetles actually found mhabitmg ante’ neste m 
various parte of Australia by Mr. du Boulay over a 
ixiriod of sixteen years Mr B E Tumor, workmg 
m South Afnoa, has ooUeoted and present^ to the 
Museum some 8,000 insoote of various kinds, prmci- 
pally small bees and wasps ; and from the mountains 
of New Guinea Miss L, E. Clieesmon lias collected 
for the Museum upwards of 18,000 specimens. Miss 
M Graves, M P , bos preswited to the Geological 


Department some portions of the egg-shell of a small 
homed dinosaur, Prokxxratops andrewn. The South 
Austraban School of Mines and Industries has pre- 
sented an end-slice of a largo moss (2,620 lb ) of 
motcono uon found m 1B09 at Mumpeowie, South 
Australia, previously roproeontod in the collection 
only by a oast of the whole moss 

Sunday Lectures at the Bntish Museum (Natural History) 

Fob tho benefit of visitors to tlie Natural History 
Museum on Sunday afternoons who may wish for 
fuller information about the various branches of 
natural history than may be obtamod by casual 
wandenng through the galleries, tho Trustooe of tho 
Bntish Museum have arranged for two lectures each 
aftmmoon at 3 and 4 30, to bo given usually by a 
member of tho scientific stall Lectures illustrated 
by lantern slides will be given in tho Board Room, 
and the remainder m one of the galleries The epon- 
ing lecture will bo on Sunday, Fehniary 4, tho looturor 
being Capt Guy Dollman, who will spoak on the 
great game animals of Africa and will show a number 
of lantern shdos On succeeding Sundays lectures 
will be given by Dr W E Swinlon on earthquakes, 
Mr Maurice Burton on seashore animals (both m 
the Board Room), and Mr J R Norman on tho 
Fish Gallery Admission to tho lectures is free 

Tmc Department of Botany of the Natural History 
Museum has received a bequest of tho herbarium of 
the late Ashley H Maude. The specimens are well 
mounted on about 6,000 sheote and are in good 
condition, oontamed m four oabmoto They are 
chiofly European but there arc also collections from 
Algeria, Capo Colony and the Canary Islands The 
Codman 'IVustooe have presented 634 speoimens 
of flowering plants collected by Mr F. Ludlow and 
Capt G Shemff m Bhutan Tlie area traversed is 
ono which is not very well known botanically and 
os oaeh 'number’ comprises a good senes of well- 
dned plants the collection is nt groat value A 
number of seeds were also eoLloctod, and these have 
been distributed This year’s collecting season m 
Nopal was rumed by tho monsoon and consequently 
only fourteen specimens were oollooted by Prof K. 
Sharma Those were presented to His Majesty the 
King and placeil by him on loon in tho Department 
of Botany Although the number is small it includes 
several very important horticultural plants 

Empire Museums and the Carnegie Corporation 

It is gratifying to loam (from the December 
number of the Mvteunu Journal) that the Carnegie 
Corporation has decided to grant substantial sums 
for the development of the museums of the Empire, 
following upon tho Empire Survey of Museums, to 
which reference has been made m these notes. 
Already grants totallmg 60,000 dollars have been 
made in Canada, and it has just been made known 
that similar sums have been set aside for South 
'Africa, Australia and New Zealand These will be 
administered by local committees. In addition to 
the 200,000 dollars Uiua earmarked, tho Carnegie 
Corporation has also decided to appropriate 63,000 
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dollara to the Musouina Amooiation for a prognumne 
of museum development m Newfoundland, Southern 
Rhodesia and the Colonies. 

A Direct Reading Umvenal Drawing Compan 

Mr. Thoroi.d, 20, Bathbone Place, W I, sends us 
partirulars of a new mstminent which is a oom- 
bination of scale and compass The compass points 
travel on a beam carrying mterchangesble scales. 
The two pomts termmate m movable heads on the 
beam which arc adjustable, one possessing a rmcro- 
motor The instrument is also supplied with calliper 
points for external and internal measurements The 
maker claims that great accuracy is obtainable, and 
for fine drawing in the field of physical science and 
enginoormg the mvontion seems likely to bo valuable 
The cost of tho mstrument is £7 7s 

Austnan Ethnogiaphicsl Expedition to West Afnca 

Am expedition, of which Dr Ralph Rlber, of the 
Institute of Egyptology and African Studies, is the 
leader, left Vienna, according to a communication 
issued by the Beichaznntralo fur Wissenschafthcho 
Berichterstattung, Rerlm, early m Jannaiy for Sierra 
Loono, whence it will proceed to Liberia fur the 
puriMse of exploring the interior of the country and 
obsorving the httle-known tribes of that region 
Spocial attention will be given to the study of the 
rdigious and magical beliefs of tho tribes and thoir 
languages, which are virtually unknown The results 
of tins expedition should bo of special mterest m 
view of present lack of knowledge of the area, its 
inhabitants and natural history It is also hoped 
to add to the map particulars of one of the last 
uncharted areas of Afnca 

Pittsburgh Award of the Amencan Chemical Soaety 

Thb! Pittsburgh Section of the Amencan Chemical 
Society has selected Dr Ralph E. Hall, director of 
tho Hall Laboratories, Inc , Pittsburgh, Pa , as the 
recipient of tho 1933 (the first) Pittsburgh Award 
This honour, which will be conferred on Dr. Hall at 
the sectional meeting on February 10, is in recognition 
of hiB distinguished service to chemistry and 
humamty, particularly his oontnbutions to the 
fundamental knowledge of boiler-water reactions and 
their applications to the practical solution of boiler- 
water problems, his discoveries and techmool accom- 
plishments in the bonoflciation and conditiomng of 
water for industnal and domestic use, sind his 
developments in the production of chemicals for 
these purposes Tho Pittsburgh Award la represented 
by a plaque of gold, on which the relation of chemistry 
to mdustry is symbolised 
Announcements 

Sib Wujjah Larkk, K.B E , Director of the 
National Federation of Iron and Steel Manufacturers ; 
Prof. Edward Mellanby, F Jl S , Secretary of the 
Medical Reeearoh Council ; and Mr Lecmard Woolley, 
Director of the Jomt Expedition of the British 
Museum and of the Museum of the Umversity of 
Pennsylvania to Mesopotamia, have been elected 
membm of the Athonmum under the provisums of 
Rule II of the club, which empowers the annual 


election by the comimttee of a oertain number of 
persons of distinguished eminenoe in soienoe, liter- 
ature, the arts or for public service. 

Sib Abthub Eddinutom will deliver the Riokmaa 
Godloo lecture at Umversity College, Qower Street, 
London, W C 1, on Friday, February 16, at 6 30 pjn. 
The subject of Sir Arthur’s lecture will bo “Tho 
Constitution of tho Stars’*. The lecture will be open 
to the pubhe. 

Pboi* a ZnocEBM', Montague Riirton Professor of 
International Relations m the University of Oxford, 

IS giving a course of six lectures (Muirhead Loot' 
in Social Philosopliy) at the University of Binn u 
ham on Thursdays, beginning on February w t 
“Bntam and the World Crisis’’, n 

Miss Nina Bykinotom, daughter of the late Pn . 
Symington of Belfast, has bequeathed the residue of 
her estate, amounting to some £0,000, to be known 
08 the Johnson Sjnmington Memorial Ixiquest, to the 
Anatomical Society of Croat Bntam and Ireland for 
anatomical research 

Thb Council of the Institution of Naval Architects 
has awarded the Gold Modal for the year 1033 to 
Eng -Capt. S. R Dight, for his paper on “Naval 
Water-Tube Boilers Experiments and Shop Trials’’ ; 
and tho premium to Dr, George Hughes, of the 
William Froude Laboratory, for his paper on “The 
Effect of Wmd on Ship Performance”. 

Applications are invited for tho followmg appomt- 
monts, on or before the dates mentioned — A 
chemical assistant to the advisory chemist in the 
Department of Agnoulture, University of Cambridge 
— The Secretary, School of Agriculture, Cambridge 
(Feb 10). A jumor assistant (obomist) m the Royal 
Gunpowder Factory, Waltham Abbey — The Principal 
Clerk, Central Ofiloo, Royal Gunpowder and Small 
Arms Factories, Enfield Lock, Middleeex (Feb 10). 
A head of the Department of Civil Engmeenng and 
Building, and a hood of the Soienoe Department m 
the Lester School and Institute, Shanghai — Messrs. 
Vmey, Price and Goodyear, Empire House, St. 
Martin’s-le-Grand, London, E C.l (Feb. 20). A 
director of the University School of Idbranonship at 
Univnmty College, London — ^The Academic Registrar, 
University of London, S.W.7 (March 1). A University 
lecturer m moral science m the University of Cam- 
bridge — The Secretary of the Faculty Board of Moral 
Science, King’s College, Cambridge (March 1). A 
University lecturer in forestry in the DeparUnent of 
Agriculture of tho Umversity of Cambridge— The 
Secretary, School of Agnoulture, Cambndge (April 14). 
A keeper of the Museum at the Viotona Umvemty of 
Manohester— The Registrar (April 30). A researoh 
assistant (male) m the Cancer Research Department 
of the Weetmmater Hospital, Broad Sanctuary, 
London, S.W.l — ^The Secretary. A registration 
officer and statistician, and a flnanoe officer and 
aooountant for the Potato Marketing Board — ^Xbe 
Secretary, Potato Marketing Board, 46 Bedford 
Square, London, W.C.l. 
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Letters to the Editor 

ITht EdUor doet not hold h/mmUf ntponnbU for 
opuMont expreated by Am oorraapondenta. NaUhar 
eon ha undartake to return, nor to eorraapo n d «oUA 
tA« lortlere of, ragaetad momuaenpta intandad for Ihta 
or any other part of Natdiu No nottra la taJean 
of anonytnoua eommuntcattona ] 

Doignatioii of Heavy Hydrogen 
Iir a reomt lasue of Natubb (132, 053; 1038) 

Lord Rutherford han euggosted that the heavy 
*ope of hydrogen be named diplogen, inatead of 
name deuterium propooed by ua This waa one 
me oonaidered by na before we publiahed our 
•uggeetion of the namee proiium and deuterium for 
the two laotopea of hydrogen. 

Our objection to thia name anaea from the diiH- 
cutty of nammg oompounda which oontam two of 
the heavy hydrogen atoma. Thua the compound 
NH‘HJ would be called di-diplogen mono-hydrogen 
nitride The port of thia name which we think la 
unfortunate la the repetition of the ayllable ‘di* in 
the name, and it waa for thia reason that we dis- 
carded this name for the heavy isotope Also, we 
believe that the two laotopes of hydrogen should bo 
treated sjrmmetrically, and the corresponding name, 
haplogen, for the hydrogem of mass 1, did not appeal 
to 14a. Moreover, both namee have a rather forced 
meaning ‘To generate double’ and ‘to generate 
single’ seem to have no evident applicability to the 
hydrogen isotopoa such as tlie coneaponding meaning 
of the word hydrogen has 

The objection to the name deuterium for the 
aubatanoo H* and the name deuton for ita nucleus, 
seems to be founded upon the possibility of oonfosing 
the word neutron and the name deuton Perhaps 
the use of the name deuteron would eliminate this 
difficulty. It IS mteroeting mdeed that American 
aoientific workers do not have any such difficulty so 
far as we are aware. 

It may be of mtereat to readers of Natubb m 
connexion with the diaoussion of namee for this 
substance if we list some of the names conaidered 
by ua before we proposed these names These 
include : 

Haplogen for H‘ and diplogen for H». These 
namee were discarded for t^ reasons given above 
Hydrogen fur H' and bar-hydrogen for H', with 
the symbol fl for the latter This we discarded 
because it is a four-syllable word and because people 
generally seemed to dislike the sound of it Thus 
^-bar-hydrogen would occur m some chemical com- 
pounds and the two prefixes seem very awkward. 

Barogen for H* and pyonogm for U*. Both these 
namee wore eliminated because they did not sound 
euphonious and also because we feared that it was 
emjdiasiaing the moreased density of the oompounds 
too much. 

Iso-hydrogen for H*. This was eliminated because 
the term iso k a common tmn for naming oiganic 
oompounds. 

I^gen for H*. We eliminated this name because 
of ^ unpossibibty of making any of the usual 
chemical combining terms. 

We finally agreed iqion the names protium and ' 
deutenum because they place the two kotopes of 
hydrogen as equal, both bemg hydrogen, and because 
of their meaning as first and seoond, and because we 


felt they were the most descriptive of these namee. 
We were mfluenoed m the selection of deuterium by 
the preferenoo of others for the name deuton, thouj^ 
we preferned to use the entire Greek stem ratlwr 
than to abbreviate it 

As Lord Rutherford states, the question of naming 
this isotope 18 so imporUmt that a general discussion 
of the name is very desirable at this time. We are 
not only giving a name to a single isotope, but we are 
perhaps ako mtroducing a system for naming other 
isotopes m the future Whatever names are finally 
selected, we do behove that both isoto^ of hydrogen 
should be named and the name hydrogen be used 
to apply to both of them, and that this pnnciple 
be adhered to m the future m nammg any other 
isotopes This question of course is not important 
at the present tune, but wo think that it would bo 
too pessimistic to beheve that other isotopes will not 
be separated m quantity m the future 

Haboud C. Ubbv. 

F. G. Bbiobwbdob. 

G. M. Mubphy. 

Department of CSiemistry, 

Columbia University, 

Now York, N Y. 
and 

Bureau of Standards, 

Washington, D C 


Chkmists cannot admit such fearsome wild fowl as 
Diplogen to their sanctuary of elements -elements 
no longer, subject as they are to protono -decapitation 
and relieving to satisfy simple sums Diplogen is an 
offence agauist the usages of the house chemical, 
philologically iinsoimd and bereft of reason The 
gana are all gentles with specifio functions , hydrogen 
the gan of water ; oxygen tlie gen of acid , nitrogen 
the gen of nitre Diplogen, the gen of twins, can have 
no place m such company Diplogin, if you will, m 
I t has so gone to the heads of physicisto-— but Diplogen, 
never I It’s a twm not a twinner Fish will leave the 
waters, if they loam that such a monster is around 

Why not simply DeiUhydrogen, as it is the second 
term m the hydrogen senes T Should a Tnton appear 
among these minnows, it will be Trithydrogen We 
shall then be nammg it m occordanoo with the 
principle adopted m homologous hydrocarbon senes. 
After all, the Amenoan parents alone have the nght 
to decide what the child's name diall bo— whatever 
Dr Aston may assert Still, he is scarcely to be 
ranked os an authority — as lie will not reoognise 
distmction between ‘composition’ and ‘constitu- 
tion’. Much measuring has made him oblivious of 
meanings 

We notice elsewhere a suggestion of the name 
WooUywaattum, Ww. Such a name would mvite ita 
wearing next the skm, whikt taking cognisance of a 
Califomion birthplaoe. 

Wo cannot allow physicists to muddle our language 1 
as they have done m their varied misuse of Faraday’s 
incomparable term ion , in their contmued failure 
to distinguish between atom and molecule— to give 
only two examples Their nun of the sigmfioanoe of 
um IS a disaster, an insult to Faraday’s memory , our 
literature is thrown into entire confusion tberoby. 

Hunby E. Abhstbong 

Granville Park, 

Limdon, S E, 14 . 
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Acuvities of Life and the Second Law of 
Thermodynamica 

I AM veiy glad to have elicited Prof. F. Q Donnan’a 
oritioal views (Natdbh, Jan 20, 99) on my 

suggestion os to lifo and thermodynaniios, but confoHS 
I reimain unconvinced by his arguments 

Prof Doniian challenges my neglect of the body 
motsbolmm or fuel oxidation which, os he aa3rB, 
ncresaanlv aocompamoi the arrangement or dia- 
arrangement of matorial objects by human activities, 
considering that such chemical changes may produce 
an inoreass of entropy siiflioient to oftet any decrease 
produced by human intelligence No doubt it may, 
but T cannot sec that those two effects are “funo- 
tionaliy inter iclatod” or m any way suitable subjects 
for comjwrisoii fiivon perfectly level and frictionless 
railways, a man may move millions of tons of matter, 
and thereby licorease the entropy of the world 
enormously, without incurring any corresponding 
incroaso of ontrojiy through the combustion of food 
or fuel Any increase of entropy which occurs in 
practice IS a mere side-issue, an accident resulting 
from the irn|>ossibilitv of realising ideal conditions, 
and so should not enter uito the theori'tieal discussion 
at all 

A further increase of entropy might of isuirso occur 
if the mental cffoit ot arranging objects caused an 
mcrfwie in iKxfily metabolism I heliovo orthodox 
{ihysiology teaches that any such eSoct is mappre- 
oiablo, but It IS in ony ease obvious that it cannot bo 
ivliixl on to offset the diXTeaso of entropy resulting 
from mtclligi'nt arrangement Wo lannot, for 
example, suppose that the man who steers tlie 
McMKtantn consumes food -energy at a rate oom- 
parable with 100,0(10 h p more than normal, 
merely because lie is guiding a ship of that horse- 
powei 

Prof Doiuian's parallel fioin crystal growth scenns 
to mo to fail through iduntifymg "increase of organ- 
isation” with “dooroaso of entropy". The two aio 
equivalent so long os potoiitial energy is unimportant, 
but wlifsi this becomes preponderating, os in a crystal, 
maximum entropy may well demand regular packing, 
and so maximum, not minimum, organisation. 

J. H Jeans 


Crystal Structure of Lanthanum, Cenum and 
Ptaseodynuum Hydndes 

The original metals wore Tai a (hexagonal elcee 
pockml arrangoment, a, »= 3 73f A , c/a 1 01) , Ce p 
(face centred cubic, a, ^ 0 14« A , Pr a (hexagonal 
close jMcked, a, 3 00„ cla 1 61) 

Lanthanum annealod in vacuum at 3C0’ C , for 
several dajni, furnished powder photographs similar 
to those described very accurately by Zmtl and 
Neuitiavr* for the p phase (face oentred cubic) of 
tins element I have noticed that by removing a 
very thin outer layer from the annealed specimens, 
the latter gave again the oliaracteristie photographs 
of the a m^iflcation, that is, it was merely a surface 
phenomenon 

Praseodymium subjected to the same thermal 
treatment did not modify Its Rtruoture The specimens 
annealed in vacuum at 760° C for 48 hours furnish 
photographs of a somewhat different aspect, but yet 
not corresponding to a possible allotropical p form 
The difficulty of hydrogen absorption momased 
in the order cerium, lanthanum, praseodymium 


In any event, the thermal treatment which was 
necessary to sfMt the hydrogen absorption, repeated 
m vacuum on some specimens of the lost two elements 
(a modi&eation), did not change their crystal struc- 
ture 

The hydrides of the above mentioned metals all 
showed face-centred cubic lattices, with siees larger 
than those pertaining to the real or possible P pham 
of the original pure elements 

Lanthanum hydndo furnished m one ease photo- 
graphs revealing the simultaneous presence of 
two face-centred cubic phasne, having for side 
ai — 6 62 A. , oj 6 70 A. (hydrogen absorbed, 
about 140 c mm pur gm ) (lonerally, however, onlv 
one foce-oontrod cubic phase appeared, having a i 
of a, 6 62 6 63 A (hydrogen absorbed, abi 
200 c mm per gm ) If the hydrogen was romovt 
by heating and a vacuum pump (at 1 mm pressure) 
the size of thn lattice seemed to memoso a little 
(at 530° a. 5 65 A , at 700" slightly greater 
values) 

(Joriiun hydride showixl a lattice with side 
a, = 6 61, A which by removal of the hydrogen m 
vaciiiun at 530° split up into two similar phases of 
slightly smaller dimensions 

The lattice of proseodyiniiim hydndo (absorbed 
hyilrogon, about 165 c mm ) was only slightly larger 
(some hundredths of an angstrom) than that of 
metallic cerium, that is, than that whicli a hypothet- 
ical P phase of praseodymium would give, aooording 
to the small existing difforonco between the atomic 
diameters of praso^ymiiim and cerium in thn 
a phase 

Armando Rossi 

Istituto di Chimica goneralo e C/himica Fisicn, 

R Umversitik di Firenze 
• X BMt mw pAw Chim , W, Xr 2, 84 , IBS') 


Magneuc Anisotropy of Graphite 
Graphttr is known from the investigations ot 
Owen, Honda and others to exhibit an exceptionally 
large magnetic anisotropy. The susoeptibilitios of 
the natur^ crystal along its hexagonal axis and along 
perpisidioular directions arc, according to Honda* ■ 

X, - - 14 2 X H)-» ; X, - - 2-2 x 10 • 
ruspoctively, per gm., x, bemg thus moro than six 
times Xi Recently Gloetz and his oollaborators have 
found a muoh higher value for the ratio Xi/Xi 
Chemically treated pure graphite powder is dispersed 
by them in a solution of gum Dammar in benzene , 
the solution is placed in a strong magnetic field and 
the benzene is allowed to evaporate. All the graphite 
particles m the solidified mocLum will then naturally 
be onented m the amno manner, namely, with their 
. hexagnmd axes normal to the direction of tho imposed 
field From susceptibility measurements on this 
medium they found* for Xihtx ** value of 18 2 
Later*, using graphite partioles dispersed in this 
nuuiner m a solidified solution of agar, they obtained 
a still higher value, namely, 18 Their more recent 
estimate*, obtained from a similar suspension of 
graphite particles m gelatme, is so high as 28. It 
would thus seem desirable to determine the anisotropy 
of t^phite by on independent method. 

The following measurements mhde with some good 
sfiocimens of Ckiylon graphite, by Messrs B. C. 
Oulia and B. P Roy In this laboratory, may there- 
fore be of mterest The method adopted in these 
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measurementa was the same as was desonbed in 
previous papen*. By suspending the crystal, with 
its hexagonal axis honsontal, at the end of a oali- 
brated quartz fibre, in a uniform magnetic field, and 
measuring tho ooupio due to the magnetic anisotropy 
of the crystal, the differentia between the two prmoi^ 
susceptibilities, namely, Xi ~ Xi< '''** determined. 
With the same suspension, the absolute value of xi 
was measured by magnetically balancing the ciystal 
m a field of large non-homogeneity, against an aqueous 
solution of potassium iodide, tho susceptibility of 
which coidd be adjusted by suitable dilution. 

Altogether ten difiurent crystals were measured 
for Xi — Xt. “id tho values obtomed ranged from 

- 21 8 X 10-* to - 23 0 X 10 • per gm. The 
values for Xi varied about a mean value of 

— 0 4 X 10 ' Hence tho principal susceptibilities 
of these crystals per gm ate . 

X, - - 22 8 X 10 •, y, 0 4 X 10-* 

210 Bowbazar Street, K S Kbisbnam 

Calcutta 
Nov 23 


• "Int rril Tablea", «, 

•/>*«( Un.m, loi. lfiJ2 
•tM, H, t&l. loss 
‘iM.sa, lu&i, loss 

• Pka Ttent , A, m, 236 i 
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Rate of lonisauon of the Atmosphere 
I'm rate of atmospheric ionisation (9), as oalcu- 
lated from observations of small ions and nuclei, has 
boon found to attain a maxunum at approximately 
18 hours GMT in such widely separate lucahtica 
as GlencrccS Washmgton* and Camborra* 

Hoccntly a senes of diroct observations of q has 
boon completeil at tho Commonwealth Solar Observa- 
tory A laige ‘unshielded’ ionisation vessel was 
refilled with the outer air at hourly intervals and tho 
saturation currents measured The hourly means of 
observations extending over forty comploto days wore 


3/3 


Tho columns headed GMT show the hour at 
which the filling of tho vessel was completed ; thnso 
headed q give the rate of ionisation of the air m tho 
vessel in ion pairs per cubic oontimotro per second 
A ton-day sories of obsorvations, mai^ upon a 
sample of air which had been confined m the vessel 
for four weeks, showed the background lomsation 
to be 16 6 ion pain per o c per second, and to be 
constant to within ± 1 per cent throughout the day 
Although the above figures may be subject to 
certam small corrections, they show that tlie rate 
of ionisation of the lower atmosphere undergoes 
considerable diurnal variation 

Whether the approximate agreement of the 
maximum at Glencree, Washmgton and Canberra is 
more than a chance coincidence can be determined 
only by observations in other localities. 
Commonwealth Solar Observatory, A. B. Hooo. 
Mount Stromlo, Canberra, V C.T , 

Australia. 

Dec. 1 

‘ J J Nolsii sad P J NoUa, Prat Bae IHA Atei., 4S, II . 1»31 
■0 B WallsBdO W ToiTnaD,irAniu,lM,401,XsrohlI,I<3l. 
• A B Uoa, GM. Mr. Otuplim (In pna) 


Ionospheric Measurements m the Polar Regions 

This note is a brief account of the results of wire- 
less observations made m connexion with Uie Inter- 
national Polar Year 1032-33 at Murmansk (lat 
68*’ 68' N , long 33“ 06' E ) in the USSR during 
Juno, July and August 1033 This work was organised 
by tlw Lerungrod Sootion of tho Institute for Scientific 
Ronoarch of tho People’s (kimmissariat fur C'ommimi- 
oation m association with the Central Geophysical 
Observatory and was oamod out under my direction 

A special system with two 160- watt tubes was 
designed m order to send out short pulses of 20 kw 
energy This was ncoomplishod by usmg a condenser 
chai^xl to high tension by a rectifier. By moans of 
a rotary spark gap, this condenser was discharged 
fifty times per second through the plate circuit of 
tho tube oscillator, m which short oscillations of 
groat power were thus produced Tho rest of the 
time the condenser was nut cunnix’tod to the oscillator 
and the charge was gradually stored up. Thanks to 
this method, it Iws boon possible to carry out experi- 
ments under tho conditions of an expedition, using 
but a small power 

Tho obsorvations were made with a cathode ray 
tube , the circular motion of the spot was caused by 
tho current of a small alternator, driven on tho same 
shaft as the transmitter discharger The transmitter 
and tho receiver were separated by a distance of 
three kilometres and connocted by wire 

Beverul unusual phenomena were found which 
must have lieeii due to sjiooifio conditions of the 
ionosphere in polar regions Shortly, the results 
obtamed may be summarised os follows 

In tho polar regions during the summor solstice 
and for some time after, both the maui reflecting 
layers E and F of the ionosphere are found to exist. 
The E layer is in general less activo than m tum- 
porate latitudes and thoroforo but seldom capable 
of screening tJio P lavcr It 11 mostly ui evidonoe for 
waves of 76 m and 110 m around midnight and 
occasionally by day 

'I'he daily variations of iiiniHAtion ore in some cases 
similar to those m tomporate latitudes, whereas 
somotimos they were of an opposite character. 
Pictures fur noun and miilnight wore nearly always 
alike, but differed from those fur mtnrmodiate houra. 

Very complex reflections from tho upper region are 
duo to the stratified or iinflulatory structure of the 
ionosphere Rapid motion is found to exist m this 
layer 

No inoroase of the shielding effect of the E layer 
and no changes in absorption have been observed at 
times when this layer dropped to a hei^t of 66 km 
Thn seems to mdioate that m this case such a low 
level of the E layer is due to changes m the distri- 
bution of gas pressure at gn«t heights and oomnponds 
to a deep baromotrio minimum of tho upper atmo- 
sphere. 

Periods of eomplote cessation of ochoes liave been 
observed, which lasted sometimes for sevend houra ; 
sometimes, however, tho ochoes were absent only for 
one mmuto or oven less 'The picture of rofleotions 
before and after such a short absence of echoes was 
found to be the same 

Such observations suggest that this disappearanoe 
of echoes is due to some factor, having the <^araoter 
of a screen, placed between the observer and refleotmg 
layer at on mtormediate height , or, it may be eakl, 
that a separate ‘absorbu^ layer’ is produced at timee 
below the E layer, at a height probably lees than 66 km. 
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Tho oharactor of those phenomena offers some 
basis for explanation of the strurtiire of this layer ■ 
it may bo composed of separate moving masses, 
shielding the Kennelly Heaviside layer (as does a 
oloud, when it covers the sun) or pn^uocid by some 
variable agent, and is able to appear and disappear 
very rapidly Further light might be thrown on this 
question by comparing moments of echo cessations 
at two points not very far apart 

No correlation was found between the changes 
taking place ui the E and F layers and tho prosemeo 
or al^ice of the absorbing layer Therefore the 
absorbing layer must be considered as an independent 
formation quite apart from the E layer and due to 
other agencies than the E and F layers 

There is undoubtedly direct correlation between 
the phenomenon of echo cessation and magnetic 
activity. 

The difficulty caused by magnetic storms of main- 
taming continuous wireless communication over high 
latitudes may be attributed to the cxistcnco of the 
absorbing layer 

These results agree in general with those obtained 
by Prof E V Appleton during his observations at 
Tromse (Naturk, Rept 2, p 340) 

M A BoNTCH-nRTmWTTCH 
Leningrad Section, Institute for 
Sciontiffo Research of tho People’s 
Commissariat for Cormniinication, 

UliAO Rojiisu Rwjasi 7, 
lAiningrad, USSR 
Nov 14 

Basking Shark m the Bab el Mandeb 
Whin passing through the Strait of Bab el Mandeb 
in November 1033 on board the Dutch mail steamer 
Johan van Oldebamevelt, my attention was directed 
to the foot that a big Osh was fastened on tho bow 
of the vessel So long as tho latter continued runnmg 
at full speed, the shape of the flsli could not well be 
determined. It was evident only that tho enormous 
tail was turned to the right side and could bo soon 
moving now and then as if the flsli were still ahve, 
tho tip reaclung tho surface of the water occasionally 
After the vessel hod diminished its speed cuid 
finally stopped, what I hod suggested was conflrmed, 
namely, that we wore dealing with the big 'whale 
shark’ or ‘basking shark’ (Rhtneodon typua) The 
shape and the very conspicuous oolour-pattom 
(white hnes, mtersoctmg each othei at right angles, 
and whito blotches on a block ground) could bo vory 
clearly distinguished Tho nnimtil had been ‘rammed’ 
by our vessel in a similiu: way to that already recorded 
by E W Giidger for tho same species m a few coses, 
just behind the left pectoral fln, so that it could 
not free itself and remamod fostonod with the left 
Bide of tho back to the sharp bow of tho ship After 
the ship hud stopped the flsli got free, showing a big 
woimd on tho left side and sinking down slowly mto 
the depth 1 could not state auth certainty whether 
It was still alive. 1 estimate its length at 6-8 metres. 

As stated above, similar casc^ of this kmd have 
been recorded by Gudgor, namely, one that happened 
near Abrolhois Light off tho eoost of Bronl, and 
another near the mouth of the Sassandra River in 
the northern part of the Gulf of Guinea 

H C DxLSMAtr 

Laboratory for Manno 
Investigations at Batavia, 

Java 
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New Methods for Direct Visualisation of Ultra-sonic 
Waves and for the Measurement of Ultra-some Velocity 
MHASfiTBXiairrs of ultra-aonio velocities in hquida 
can be easily made by the method of Debye and 
Sears or Lucas and Biquard', who used the periodi- 
cally alternating densities produced m a hquid by 
ultra-some waves os an optictd gratmg. Such meacure- 
ments have been made m department at the 
suggestion of Prof H. Falkenhogm, who wanted 



Flo 1 Statlonuy ultia-Mnle wara tbnned at a oodvsx minor 

more precise data on the compreasibihties of electro- 
lytic solutions. In the puismt of these researches we 
liave found it preferable to visualise this ‘optical 
gratmg’ directly instewl of usmg it for the diffraction 
of light. Details of tho new method will be given in 
a forthcommg publication m tho EtttaehrtflfUrPhynk. 
The pictuio reproduced as Fig 1 is a photomiorogram 
of a stationary ultra-sonic wave formed at a convex 
mirror m xylol, frequency about 4600 kHs It is 
possible to measure tho thstonoo of the nodal Imes 
very precisely. By measuring a great number of 
nodal linea, we are able to make measurements of 
ultra-sonic velocities m hqmds with the highest 
precision 

In order to clear up some theoretical problems on 
which such successful pioneer work was done by 
R. W Boyle', it is necessary to use progressive 
waves instead ot stationary ones We succoodod also 
m the direct visualiaation of ultra-sonic progressive 
waves by usmg a high-frequency stroboempe based 
on the principle of the Kerr cell. This enables us to 
study a sound field witliout disturbing the field itself 
We can also measure directly with a microscope or a 
compamtor tho distance of subsequent wavefronts of 
progressive ultra-some waves This is snotber new 
method for the measurement of ultra-some velocity 
with tho highest precision. 

Tho advantages of our new methods will be dis- 
cussed elsewhere shortly. 

Cn. Bachkm. 

E. HiKDXMAim 

H R. Asbaoh. 

Abteilung fdr EMctrolytforsohung 
am physikalisohoi Institut, 

Umversitat, K6ln 
Deo 23. 


' P Debra sod F W Bean. Pnie JTst Attd M. U, 410, 1082 
. Lnesi sod F Blqiwd, J ttUBmi.t, 4M , IMS 
• B W Boyle, J F I 
MsSs, U, IST. 
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The Mechanism of the Kolbe Reactitm 
It has been observed by us that a vanety of 
Bubstanoes which ate good eatalysts for the deoom- 
poaitHn of hydrogen peroxide produoe a marked 
deviation of the anodio prooeases ooautnng during 
the eleotrolytia oxidation of thiosulphate* and of 
sulphite*, and m the hberation of halogens*. We 
have now found that in the electrolysis of aoetote 
solutians, relatively small amounts of plumbous, 
manganous, oupno, femnu or oobaltous ions have a 
profound influonoe on the oourse of the Kolbo 
reaotion For example, tho addition of 0 001 If -lead 
acetate to a solution oontaming ^-potasaium aoetato 
and A^-sootio aoid reduces the efficiency for ethane 
formation at a platinum anode from about 70 per 
cent almost to sero, when using a current density of 
0-028 amp. por sq cm. 

The effects of the ions mentioned are m the order 
Pb ‘>Mn >Cu >Oo " Fe , and an indepen- 
dent consideration of their catalytic influence on 
the decomposition of hjrdrogen peroxide, under tho 
oonditions prevailing at the anode during tho electro- 
lysis of an acetate solution containing acetic acid, 
has led us to arrange these ions mto the groups 
(Fb , Mn ) > (Cii , Co , Fe ) This parallelism 
suggests the possibility that hydrogen peroxide is 
the effective agent m the formation of ethano by 
the Kulbo reaction, just as it appears to be m the 
other anodio oxidation processes wo have studied. 

A oomprehensivo mveatigation of the mechanism 
of the Kolbo synthesis was commenced some tune 
ago, but as a penod is likely to olapso before the 
final conclusions are ready for publication, we con- 
sider it desirable to make a preliminary announce- 
ment of tho important observations relating to the 
effect of catalysts for hydrogen peroxide decom- 
position S Q1.AS8TONB 

Chemistry Department, A Hiokuno 

The University, 

Sheffield. 

Jan 6 . 


Possible Chemical Nature of Tobacco Mosaic Virus 

In a recent issue of Natuiue* liarton-Wnght and 
McBam give rosults of experiments on tlie precipita- 
tion of virus from infected tobacco juice The 
method they used was that of Vinson and Petre, 
which oonsists essentially of the precipitation of tho 
protem and other materials from the plant juice with 
basic load acetate and the subsequent removal of the 
virus by elution with potassium-hydrogen phosphate 
solution Barton-Wnght found that if tho mixed 
phosphate eluato be acidified to a pH of 6 (which 
means, m effect, the oonvemon of the alkaline to 
the acid phosp^te, KH 1 PO 4 ) and 2 volumes of 
acetone added, a precipitate is thrown down, which 
18 partly colloidal a^ partly oiystallme. The 
colloidal material is largely protein m nature and is 
noh m virus. The crystals also oontam virus. 

1 have heoi working on similar bnes for the past 
two yean, and I am m agreement with Jiarton- 
Wn^t a^ MoBam up to this pomt. Btuton- 
Wnght and MoBam, however, daim that they have 
been able to puniy the crystals by repeated reorystal- 
luation until they oontam no mtrogenous material 
but still contain virus, and that no oiystalliiie 
material was formed from healthy jmee similarly 
treated. My experience may be of mterest m tha 


connexion. I have determined the presenoe of vims 
m the crystals quantitatively as woll as qualitatively, 
using the N. glutmosa method In the ongmal 
(oystals there is a small vnms content and some 
protem. As the crystals are washed and repreoipitated, 
virus appears in the supernatant liqmd, and at each 
reoryst^isation the amount of virus in tho crystals 
IS r^uoed After repeated treatment tho crystals 
still oontam a httlo virus, much less than originally, 
and they still oontam a traoe of organic nitrogen 
on microanalysis Nitrogon-free virus-oontaming 
crystals havo not been obtained. I have found no 
evidence that tho crystals oontam virus except as 
an impurity 

That the crystals have no spooifio relation to the 
virus IS easily demonstrable If the K,HP 04 eluate 
from healthy tobacco tissue be acidified as was that 
of the infected material and two volumes of acetone 
added, a crystalline as well as a colloidal precipitate 
IS obtamed, despite the statement of Barton-Wnght 
and MoBam The amount of this crystalline portion 
of tho precipitate depends on the concentration of 
the phosphate solution used in tho elution of either 
the hoalthy or the infected juice K an Af /1 K 4 HPO 4 
solution be used, the precipitate of crystals is very 
lame 

It can readily be shown that the crystals are due 
to the presenoe of KH,P 04 by the fact that the 
addition of two volumes of acetone to one of Af /1 
KH,P 04 in aqueous solution results m a heavy white 
precipitate of rhombic crystals, mdistinguishable m 
outline from those obtained in tho experiments 
reoorddl above 

John Cai.dwbt.l 

Rothamsted Experimental Station 
Jan 23 

> NATinis, IM, 1003, Dm so, IBSI 


Activity of Crystalline Preparations of Vitanun Bi 
In an important letter. Dr. van Veen* describes 
the isolation of a vitamin B| preparation from noe 
pohshings more potent by noe bird tests than our 
own At the same time he mentions that his activity 
readies 800,000 imits per gm It is well to realise 
that some of our most potent speoimans have shown 
this activity by pigeon tost*, so that a final judgment 
upon the question must await further work 

In additicm to the strong probability that most 
vitanun Bj crystals oontam inactive vitamin, we 
must reckon with the further complication of different 
analytical figures. Dr van Veen’s new crystals have 
the same analytical figures as previously, whereas 
repeated work shows &at analysis of our oiystals 
dinoTB Bigmfioantly and constantly from his (and 
others) in sovoral respects, for example, C 42 2 per 
cent instead of 40 7 por cent Henoo active torulm 
(from baker’s yeast) appears to be different from 
active oryzanm. At present these diflerenooe cannot 
be reconciled with the published results of X-ray 
analysis*. 

Vro aokxiowledge with gratitude a speoimon of Dr. 
van Veen’s Bj, which is now under test. 

H. W Kinnxbslky. 

J. R O’Bbihn. 

R. A Fktkrs 
D epartment of Bioohemistry, 

. Oxford. 

Jan. 27. 
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Refractive Indices of /-Ascorbic Aad 

E C. Cox‘ BtaUx that {-ascorbic acid is optically 
negative with « = 1 462, p ■= 1 68, and y> 1 70 Wo 
have esotninod a material isolated from peppers after 
the method of A Szent-Oyorgyi* by Ur A G Grull- 
inann, of tho Johns Hopkins Medical Bohool This 
substance gives tho charactoristic absorption spec- 
trum of {-ascorbic acid with a miucimum eunffioieat* 
at 2650 A , tho moltuig point is 188°, and tho analysis 
(Mrs M S Shenniui) 40 80 per cent, H, 4 78 per 
cent (calculated for C, 40 HBperrent, H, 4 68 

piT cent) The oompouiid as crystallised from methyl 
alcohol or acetone has a = 1 406, P = 1 600 ±0 006, 
andY*>l 747 for X 6780 A. Tlin optical sign is either 
IKMitive or negative within tho limit of experimental 
error, os is ventied by the lack of curvature of the 
isogyro in u oentnsl optic axis interfen^nce flgure 
No evidence was found for structunU polymorphism, 
but the possibility was not rigorously eliminated 
These constants, which are for crystals of tho typo 
shown in Szent GyOrgyi’s Fig 2a*, are published smeo 
thf'y are of value in identification of ascorbiu a<-id 
and since tliey substantiate Cox’s deduction of a 
plane configuration for tho molecule, which is in 
ocs'ord with tho nccopteil fiiranoso ring structure- 
Htkklinu B Bknubicks 

Durcaii of Chemistry and fioils, 

WoMhington, U C 
Dec 10 

• NArVM. IM 206, Aug 0, 1082 

• MMtm J . n, HH7 , 10211 

• Mote R W Hertwrt, k I Hint, K O \ Pnrlrsl, B J W 
BeynohlA sod ¥ Hiulth. J Ctum Sot , 1270 , 1038 

Uroflavin, Maltoflavm and Redox-Potentials of 
Lyochromes 

Bksiiiks hopatefluvm, the isolation of which was 
described in these columns recently’, two further 
members of the lyochronin senes have been obtained 
111 a highly purifitsl, thougli nut dchmtely pure and 
crystallme state urofiaviu from normal human unno* 
imd inallofiavin from malted barley The process of 
prcporation is very siinilai to tho proowlure adopted 
for the isolation of hcpatoflavm 

Umflavm ns well as inaltoflavm exhibit much the 
same properties os the lyuchromea previously de- 
scribed I'ho yellow-nxl solutions show a strong 
green fluonwconce Whereas earlier observations 
with niekel oxide glass filters suggested that the 
fluorescence of lyuchnimcs is mainly duo to ultra- 
violet light. It was found by the use of a quaitz 
rnonochnimator that visible light of the blue-violet 
ngion and nut ultra-violet radiation is responsible 
for the fliioreHCon'si Both lyochromes yield chloro 
form holiiblc ‘liimi-fiuvins’ on strong irradiation in 
alkalme solution Finally, both pigments lose their 
(siluiir and fluorescence on reduction and regain theiie 
chiiractenstics after reoxidation The s»«trogmphic 
examination, for which 1 am much m^bted to Dr 
E K Holiday, sliowed that maltoflavin and also 
uroflavin possess a sharp absorption band m the 
ultra-violet, the peaks of tho band bemg at 256 mg 
And at 28 Imp respectively In oontrast to other 
lyochromes, then* seems to be no specifio absorption 
m the range of longer wave-lengths. The absorption 
curve of hepatnflavin shows two maxima, a sharp 
one at 268in|x and a flat one around 360mg. 

• UmBsTln U s nmiiMsient nf the utoehnsiM ftsatlon, but not 
Iden t i c with nrnrtirnme A at B (fit ■), 


Tho potentiometno study of the throe lyochromes 
proves that they represent perfectly stable oxidation- 
reduction systems Even m low concentration they 
impart stable and fairly reproduciblo potentials to 
noble metal electrodes within the range of a reason- 
able redox buffering capacity As reduotants hydro- 
sulphite or palladium-hydrogen, and as oxidants 
forrioyanide or molecular oxygen, were used Tho 
position of tho normal potentials (E'„ rofomng to the 
normal hydrogen oloctrodo) was found as toUows : 
Hepatofluvm pH 6 88, 0 177 v , pH 7 3, 

2l9v , pH8 62,Ei---0 274v Maltoflavm 
pH 7 4, Ef = —0 216 V Uroflavm pH 7 2, 

—0 217 V (phosphate buffer of isotonic strength was 
UMxl throughout) The titration experiments were 
porfonnod at room tomparatiire (16°-19 6° on dif- 
ferent day-i, constant within l°diinng the experiments) 
Tlie curves obtained so far mdioato an electron 


number of n»l rather than of n-'2 It should be 
mentioned that Bierioh etal’, working with a product 
from mummslian tissues which is probably identical 
with liuni-flavin', report an of — 0 217 v. at 
pH 7 2 and of —0 139 v at pH 6 39, but give index 
potentials corresponding to n»2. 

Tho physiological signifioanco of the extremely 
negative position of the normal potentials of these 
widelv distributed biological redox-syatema awaits 
elucidation Under normal aerobic conditions, if 
there Is such a state as a uniform aerobic reduction 
potoitial (which srould then be near to rH«* 12)*, the 
cell flavm would be present entirely m tho oxidised 
state. But around ra — 7 (if* — — 200 mv ), which is 
uonsidered to be the geoeral anaerobio reduction 
potential of living cells, the cell flavm is exactly m 
its equilibrium range, 'nus fact is illustrated m Fig. 1, 
which m its upper pewt shows an experiment of Clarit 
et al*, m which the reduction potential of hver 
suspensions m phosphate buffer at pH 7-4 was 
observed, whilst m the lower part one of our curves 
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obtained on reduction of hopatoflavjn at pH 7 8 la 
given. 

Another striking ooinoidenoe is represented by tiie 
fact that the normal potential of the laotate-pyruvate- 
Mizymo system* is almost identical with the normal 
potential of the flavins at the same pH (J^ being 
respectively — 2U0mv and — 219mv (hepatoflavin) at 
pH 7) The relation between the flavin potential and 
the equilibrium conditions in onzymo-substnvte 
•systems is under mvcstigation 

Kubt O. Stkbn. 

Courtauld Institute of Biochemistry, 

Middlesex Hospital Medical School, 

Txindon, W 1 
Ucc 4 


- n a aten, Natdxi, Ut, 784, Not 18, 1834 

• K O Btoni tiul O b QnvUh, Kalmrwiu , U. 720 . IMS 

• H BlPtlrh, A Lang and A Bonnbohm, tMd , U, 4M , IS33 

• B Uhambeii, L V Book and D B Oraon, J ^ Bug , 10. 148 , 


on. J icp'Bug'. 10. 148. 


• R K Caiman, B Cohen and W M Clark, SuppI U.Puhl Hialth 
Rep WaihlnstoD , 1020 

'^R WumuerandN Mayer-Retch, J Chtm />Am,80,240, 1038 
J P Baiimbeiger J J Jamuen and E Bardw^ J Om PkMttat, 
10. 081 . loss I Banga, E taki and A SirnMlyOrgyl, E pAsmai 
Cans , 017, 48 , 1033 


A Camera Method for Charting Quadrats 
The botanical analysis of pastures by means of 
quadrats should combine both speod and accuracy 
Up to the present, the rapid methods have bew 
somewhat subjective, and in many cases the results 
obtained cannot bo compared closely owing to 
variation in the personal factor Tho more intensive 
objective analyse, on the other hand, have sacrificed 
speed to greater accuracy The following method of 
quadrat charting has accordingly boon devised m 
order to secure both speed and accuracy, and is of 
special value in the charting of open tuftod swards 
such os those commonly found in iSouth Africa 
Tho apparatus consists of a wooden square metre 
(jiiadrat to which is screwed a tressel with an extra 
log at eorh end to secure ngidity. The precise form 
of this troescl is unimportant , that it should be 
rigid is all-unportout The tressel supports a oamera 
directly over and focuseil towards tho centre of tho 
quadrat The image of the quadrat is thrown not 
on to the usual frosted focusing glass, but on to a 
aheet of plain glass upon which is secured a shert o/ 
transparent {or otled) squared paper The image of 
tho vewtation 3yithin the quadrat can then be 
traced by pencil with ease and accuracy upon the 
paper 

In using the apparatus, it is desirable to ha\e 
two workers, one tracing the outline of the plants 
(basal cover or otherwise), the other moving tho 
foham of the grass, etc , to render tho outlines clear 
tu the tracer, and, if nooeesary, identifying tho 

r iiee For ease in working, the li^t-hood screening 
imago sliould fit closely to the top of the camera, 
and be provided with eye-picces and an aim-holo 
at the side Both vertical and lateral adjustments 
of the camera are provided for on tho frame, but 
once the ooiroct position is obtamod no further 
adustmcDts are nooessary 

The method has several advantages 

(1) The apparatus is readily oonstruoted from 
simple material Any half-plate camera con be 
employed, provided it has a suitable wide-angle short 
focus lens (approxunately 6 4). 

(2) The apparatus is collapsible and can be 
fastened mto a small bimdle for moving long 


distances ; for short distances, the whole apparatus 
when sot up can bo moved ivith ease. 

(3) Once adjusted, no further adjustments are 
necessary 

(4) Photographs of tho charted vegetation may 
be obtained if necessary by merely substituting the 
dark slido*fnr the glass plate, 

(6) It IS both rapid and accurate in use A tufted 
•ward, comjiosod of a number of different species, can 
be charted and identified m ten to fifteen minutes 
J W Rowland 
J M Hector 

Department of Agricultural Botany, 

The University, 

Pretoria 
Doc 20 


Diethyl Peroxide as a Pro-Knock 

In spito of the coiuuderable hteratiire, there seems 
to bo no special roforence* to tho properties of diethyl 
peroxide as a pro-knock In view of its possible 
importance in some theories of hydrocarbon com- 
bustion, it was of mterest to investigate its behav lOur 
m tlie engine Diethyl peroxide is a violent pro- 
knock, slightly more potent than amyl nitrite at tho 
same concentration Its knocking action is inhibited 
by lead ethyl 

Ethyl hyilrogen peroxide is likewise defmitely a 
pro-knock In spite of the ease of thermal decom- 
position, 30 |)or cent of hydrogen peroxide was found 
to have definite, but very slight, pro knock tendency 

Apart from the possible theoretical sigmficanco of 
these facts, which is being discussed elsewhere, it 
seems desirable to record tho pronounced knocking 
behaviour of this class of compounds 

A Korrton 
A H UBBKLOKDk 

Dept of Thonnodynamics, 

C'larendon Laboratory, 

Oxford 
.Tan 24. 

• CY nwibly WlUiniw mhI RSHiiHrlliT, J led Kng CAm , Dec- 
ember, loss 


Three Discharges of Ball Lightning 
Ar 4 16 p m on January 11, the phenomenon of 
ball lightning occurred at the house of Mr Joseph M. 
Wreath, Ballymoney, Co Antnm 

A first ball exiilodtsl against the comer of a metal- 
bound tea chest juat inside the wide open door of a 
coach-house in a wallod-m yard attached to the 
dwelling-house A second exploded a minute or two 
later against a ladder loamng against the some coach- 
house A thinl entered a ground floor room of the 
dweihng-houso, having come down tho chimney 
against the up draught due to a fire burning at the 
time It exploded m the fireplace. 

Tho balls outside were seen by Mr. Wreath and a 
fneud, who describe thorn as orange-red and as being 
of about the size and having tho velocity of a cricket 
ball That indoors was seen by two ladies 
A wireless aenal is attached to the chimney stack 
by which the third ball entered tho dwelling-house 
Marshall Uolhbs. 

Thirlmore, 

Innisfayle Rood, 

Belfast 
Jan 20 
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Research Items 


Mohuifo-daro Tho Sir Oeorge Uirdwood irKfinoriitl 
looture of tlin Royal Society of Arts delivered on 
Uooombor 8 by Dr. E. H J Mookay (see Natubk, 
132, 060, Dec 23, 1033) le published in full m the 
Society's Journal of January 5 The objective of the 
SIX years’ excavation under Dr Mackay from 1927 
to 1033 was to establish the cultural history of tho 
city in the pieriod reprceentod by tho lower strata 
Attempts were mode to roach virgin soil, but those 
had to be abandoned at a depth of 43 ft below tho 
Biirfaco of the mound owing to the seepage of water 
from tho Indus Tho narhest romains of the city 
must be rtvanlisl ns irrotnovably lost, failing the 
employment of expensive pumping operations The 
city from tho oarhont tunes was laid out m rectangular 
blocks of remarkable accuracy, the streets running at 
right angles Excavations have boon earned down to 
six lovols of occujMtion, tho finest and most carefully 
laid masonry licing found m the early levels Houses 
worn well built up to the end of the Intennediato 
Ponixl, when signs of economy appear and walls 
were made thinner Houses were of two or more 
Rtorios, tho upper boing reachtxl by brick staircases 
The drainage system is thi' most elaborate of any 
city of tho some date even outsido India In the last 
two phases, when tho wealthier population had left 
tho city owing to fioods, houses wen' roughly built 
aiul those of the DK mound wore occupied by 
artisans I’he city at this time was apparently ox 
posed to raids fnim lull tribes, os skolotal romaiiis 
have been found of inhabitants who had suiTored a 
sudden and violent death The skulls fall into two 
classes, Mediterranean and proto-Aiistraloid, one 
showing a Mongolian strain Cultural affinities with 
Mesopotamia, the results of traile, point to a date 
2760-2600 B c for later strata and about three 
hundred yeans oarliiT for tho lower lovols The 
highest art of the people is shown in tho cutting of 
seals, tho subjects ofiording valuable evidenoo of 
their religious beliefs They appear to have been of 
western Asiatio origm, but there is at present nothing 
to indicate the dato or route of their entry into India 

Jungle-Fowb from the Pacific Islands. Tho origin of 
the jungle-fowls of Polynesia, whether from wild 
individuals imported from Asia or from varieties 
already domesticated, is uncertain ; but, on the 
whole, the probability lies wuth the former suggestion 
If that be so, then the great variety of the Paoifio 
races, now living m a feral state, must be due to 
clianges which have taken place smoe tho mtroduetion 
of the wild species, probably long before Wallis and 
Cook discovered the natives of the Tuamotus and 
Tahiti using the birds for food, in 1767 and 1760 
Stanley C Hall, m a monograph of the Pacific Islands 
forms, pomts out that, oompared with the wuld 
Oallut galhu, they are on tho average considerably 
larger, and their variation m size greater {Butt, 
Bemtee P Bxahop Museum, 108 ; 1933) Variation 
appears to have been greater m tho Society and 
Marquesas archipelagos than m Fiji and the New 
Hebndes. In the western groups, white spottmg is 
the smglo remarkable variation, whereas the Mar- 
quesas has a red stram with feathered tarsi and 
yellow-baoked moles, and m the Society Islands, 
white-backed males, melanio cooks and hens, whita- 
laoed hackles, mingle with the wild typo But all 
the birds, oveiywhm, are single-oombM. 


Scottish Tumcates Dr Harold Thompson oontmues 
his studies of tunioates in his paper ‘*^o Tumcates 
of the Scottish Area, their Classification, Distribution 
and Ecology. Part 3 Sedentary Tunioata (oon- 
tinued) Older Diktyobranohia” (]^hory Board for 
Scotland Sci Invwit 1932 No 2, 1933) Mainly 
based on records from Scotland, the work roprosente . 
a thorough overhauling of tho groups dealt with, 
which in the present part molude tho Rhodosomatidte, 
Ascidiidn, Porophoridoi and Cionidae In a paper by 
Lmdsay and Thompson {J Mar B\6l Aae ,17, 1 , 
1930) the author has already inquired mto the 
determination of specific characteis m tho family 
Ascidiida‘, m which it was suggested that the three 
recognisod genera Phattuaia, Aaeidui and AacxdxMa 
of Roiile might be combmed In tho present paper 
tho same combination is kept, and with tho genus 
Amndia are merged both AafidieUa and PhaUuna. 
There is a very largo list of new Scottish records 
given for Aeeidut ecabra as distmct from A aeperea, 
Withm the order Diktyobranohia there are two 
species typical of arctic conditions, two of arctic and 
north boreal conditions, eight typical of boreal con- 
ditions luid two of south bor^ conditions The 
boreal spocioe tend to be confined to the Mediter- 
ranean and east Atlantic boreal regions, and, with 
the exception of Aecuita acabra, Ctona tntest*ncUt» 
and to some extent Aaeidta vtrgtnuu and Aacitha 
lonehilega, tend to fad in North Sea water proper. 

'Ridal Bores. In the aeophynoal Supplement (vol. 3, 
No 6) to tho Monthly Nottoea of the Boyal Aetronomusal 
Society, Dr Vaughan Cornish describes observations 
made by him on tidal bores on tho Severn and 
Trent The paper is non-mathematical, but the 
observations are quantitative, and made with the 
view of providing data on which can bo based on 
adequate mathematical investigation of the type of 
bore most charactenatie of English and French 
rivers In this typo the steep slope of tho head of 
the tide breaks up mto a group of short waves In 
his observations on tho Trent, during the years 
1922-28, Dr. Cornish observed the same bore at 
different pomts up the river, travelling from pomt 
to point by motor-car, outstripping the bore Ho 
observed not only the changes in form of the bores 
when rounding bonds, and ooross pomts where tho 
nvor depth changed rapidly, but also m passing the 
mouth of a canal opening on to the Trent. He 
urges the need of a co-operative study of tho 
Ti^t bore, by a group of students equipped with 
tido-guuges, current meters and kmematographio 
cameras 

Low Tcmpcntuifs by Adiabatic Demagnetisation. De 
Haas, Wiersma and Kramers describe {Phyeica, 1, 
Deo 1, 1933) tho oxponments which have 1^ to the 
lowest temperatures yet attained A quantity of a 
jiaramagncrtio salt is cooled by liquid helium and 
kept for some tune m the field of a large electro- 
magnet The field is then suddenly reduced, and the 
demagnetisation of the salt un^r approximately 
adiabatic conditions causes its temperature to fidl 
The spocunon is oironged to lie m an inhomogeneous 
magnetic field and Uie mechanical force on the 
specimen is measured by a balance, so that its 
Busoeptibihty may be determined. The magnetic 
suso^tibihty is u^ to provide a scale of temperature 



NATURE 


181 


February 3, 1934 


which IS extrapolated below the temperatures 
measured with bquid helium. The salts used were 
cenum fluonde and the ethylaulphatee of oenum and 
djrsprosium. In an experiment recorded m a footnote 
potassium chrome alum was used, and gave the 
lowest temperature — below 0 05® K. (see also Natcrk, 
132. 872, Sept. 9, 1933) 

Oxidation and CondenaatiDn of Phenols. The Proceed- 
mgt oj the Royal Society of December oontams a set 
of papers by H O. H Erdtman on the oxidation and 
oondensation products of phenols It seems probable 
that the oompheated substances called ‘humic acids’ 
possess an aromatic structure and that they arc 
produced by the couphng of quinonoid molecules. 
The first part of Erdtman 's work is the investigatipn 
of the reactivity of some simple monocychc quinones 
in the light of Lapworth and Robinson's application 
of the electron theory of valency Aooonhng to this 
theory, the reactivity of unsaturated molocules may 
be explained m terms of the ‘polarisation’ of parts of 
the structure The reaction studied experimentally 
was the acetylation of the qumines with a nuxturo of 
acetic anliydndo and sulphuric acid, and the re- 
activity of the various <{uinono8 showed a fairly good 
agreement with the pn^ictions of the theory The 
tlioory also suggests a mochamsm for the coupling of 
carbocychc rings during the oxidation (dehydro- 
genation) of phenols. A typical example m the 
formation of a hexahydroxydiphenyl on the oxidation 
of pyrogallol in baryta solution, and a whole aeries 
of such couplings was investigated During the work, 
on investigation of the polymerisation of toluquinine 
led to the discovery of a termolecular condensation 
product, and a termolecular product was also obtamed 
from bcnsoqumine, though m this case further 
polymerisation leads to a poor yield; a-naphtha- 
qumone yields more crystalline termolecular product 
than toluquinino. 

Medieval Glass. Very little information is available 
on the chemical composition of medieval gloss, 
although this is obviously on important criterion of 
the geniune nature of partiouliM' specimens. A 
detaded account by M (^esneau (Bull Soc, d'En- 
couragenterU pour Vlnduetne Naiwnale, 132, 609; 
1933) of the chemical analyses of French wmdow 
glaosoa of the twelfth and thirteenth centimes is 
therefore of considerable interest These glasses 
contom lees sihoa and more alkah (potash and soda) 
and alkahne earths (hmo and magnesia) than modem 
glass, the mean peroenta^ being 70 per cent silica, 
17 of alkali (soda) and 13 of lime, and are therefore 
more fusible and more easily attacked by moisture 
and atmospheno ccurbon dioxide, although the actual 
specimens weep well preserved The addition of 
common salt during fusion, as mentioned by Agrioola, 
IS considered probi^le, since the proportion of soda 
to potash m the glotnes is larger than could bo 
accounted for by ^e use of wocxl ashes alone, as 
specified by Thwphilus. The probable method of 
working is fully demibed, the glass being first blown, 
and the pear either pierc^ and ^lun or worked into 
a cylmder, afterwards out and opened out The 
glass had been decolourised by addition of pyrolusite 
and the colours were due to metallic oxides, the red 
glass, however, being formed by a thin sheet of red 
superposed on or mterposed between colourless gloss 
The was coloured with cuprous oxide ; the blue 
with cobalt with traces of cupno oxide and having 


a grey tone owing to the presence of nickel , the 
yellow contained antimony oxysulphido with some 
feme oxide ; the violet liad oxide of manganese 
(pyrolusite) together with some ferric oxide, giving 
fiesh tmt of all ancient violet glasses ; and the 
green contamod cupric oxide The cobalt mineral m 
^1 probabihty came from Saxony, the other mmerals 
being native in Franco 

Transient Waves on Transmission Lines. The im- 
portance of preserving the beat possible continuity 
of supply on eloctno transmission Imes has led 
engmeers to study the effects produced on them by 
transient or ’travellmg wave’ phenomena A groat 
many experimental and theoretical researches par- 
tioukurly in the United States have now been pub- 
lished on this subject The waves are caused mamly 
by lightning, but sometimes a fault connecting the 
line to the earth by an arc, or ovon switching opera- 
tions will eauso them In a paper read to the In- 
stitution of Electrieal Engineers on January 4 by 
Dr J L Miller, the influence of those waves on 
electrical devices is discussed Dr Miller states that 
lightning IS practically always the eauso of dangerous 
o\ or voltages American experimontora have stiown 
that lightning surges can cause a pressure rise of 
about seven or eight tunes the normal voltage In 
one partioular case careful records wore kept of the 
disturbances occurring on five iliftoront transmission 
hnoe over a period of five years It was found that 
one per cent reached fifteen time's normal line voltage, 
flvo per cent reached eleven times normal Ime voltage 
and ten per cent reached eight tunes this voltage 
Altogether, nearly 700 surges were recorded and 73 
of them were mure than eight times normal. It is 
concluded that a Ime at the British nid pressure of 
132 kilovolts would, if placed in this district, be 
liable to three surges per annum of the order of a 
milhon kilovolts It will bo seen that traiisformors 
and other oleotnc devices would have to operate 
under dangerous conditions. An oscillogram has been 
obtamed which shows a surge which rose to flvo 
million volts m less than two microseconds The 
author gives a fairly complete mathematical theory 
and checks it by showing high-speed cathode ray 
oscillograms of the phenomena. He has explored a 
very wide field about which opmion is still divided. 

The Support of the Chromosphere. A novel theory of 
the manner m which the chromosphere is supported 
has been put forward by Dr fi Chandrasekhar 
{Mon. Not. RAS , M. No 1, November 1933). 
The difficulty of accounting fur the enormous ex- 
tension of the chromosphere was first mot by Prof 
E A. Milne, who suggested tliat the calcium atoms 
were supported by seleotive radiation pressure It 
has also boon suggested that turbulence is a cause 
of the behaviour of the chromosphere. Dr. Chandra- 
sekhar has extended Milne’s theory in a very mterest- 
mg way. Qmded by the observed granular appearance 
of the solar disc, he discords the notion of hydrostatic 
equilibrium, and rntroduoas instead the hypothesis 
that the chromosphere is m a hydrodynamically 
steady state. The mean flux of radiation corresponds 
to fuU support of the chromosphere, and atoms over 
bright areas are aoeelwated outwards, while those 
bver the darker patches tend to fall book. The 
theory pradiots for the outward march of Uie density 
gradient a law which keeps numeneally close to an 
exponential law 
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Elementary Saence in Secondary Schools 


I N a roiiRideration of the Sehool Cortiflcate Ex- 
amination, tho Panel of InveatiRatora appointed 
by tho Secondary School Exiuninationa Council 
reported in 1932* that so far oa acienen is concemod, 
tho examination was unsatisfactory 'fhero tiro 
fifteen possible ways that a oandidato for Sohool 
Certifloato may be exammed m science, no examining 
body having less than five possibilitios By taking 
advantage of the possibilitieH offered, a ciuididate 
may under some examining bodies offet for a science 
pass in School Ortificate, either heat, light and 
sound, or magnetism and eleotncity, without any 
other scKinco subject, Wliile this m possible m only 
thre«> out of the eight examining Isxlies, in all cases 
a candidate neeil only offer one science, usually 
chemistrj, physics or botany, in order to pass m 
si-ienee Tho concentration thus domaniled on a 
single science subject in the school examination is 
not n^anlod as in tho best mtoresta of tho pupil or 
of science, in that it is impossible to achieve any 
satisfactory training in scientido method by a oon- 
sideiution of any one single scienoe, and that also 
such a procedure does not give to tho pupil a suffi- 
ciently compn'licnsive idea of what is (oniioted by 
the term ‘science’ 

Tliese disadvniitagt>s, to which tho Panel of In- 
vestigation directed nlti-ntion, have been realised by 
some examining bodies, and uttc'mpts have been 
made to suggest broader conceptions of science m 
examinational syllabuses Thus general physios, 
physics cum chomistrv' (under vaiious names), 
biology, and general science have been introduced as 
alternative jiapem The general physu-s paper is a 
purely qiialitativo jiapor, covering superficially almost 
the same ground as the normal physics paper , the 
physics cum ohemistiy pap<T is usually resolvable 
into a ‘ tost OIL a little chemistry plus a truncated 
ooiirso in physios" ; tho biology, while obviously a 
better introduction to hfo sciences than either the 
single subjects of botany or ecology, is usually tosbxl 
by a paper divided into two seotioim, one botanical 
and the utlier zoological, “with little to suggest that 
the jiajMT IS dealing witli tho phenomena of living 
thmgs os a whole" The must successful has boon 
tho geneial scionee paper, whicti, however, lias been 
subjected to tlie criticism of superficiality 

Tliese particular criticisms are meuie by the 
Investigators ns a corollary to their general criticism 
of tho connexion between Schixil f’ertiflcate and 
Matriculation The origmol mtontions')' of the School 
Certificate Kxaminution were to “test tho results of 
tho course of genu'll odiication”, and to be suitable 
foi funiis m which the average ago of the pupils 
ranges from about 16 years to 16 years 8 months, 
and that “tho standard fur a pass will be such os 
may bo expected Irom pupils of reasonable industry 
and urdmiuy iiitelligcnoe m an efficient secondaiy 
school” , and it was only intendod sixxjndanly to 
act as a qualifying examination for entrance to 
univentities There is no doubt, however, that these 
onginal intentions have become obscured, and the 
univemty entrance qualification has become pre- 
dominant, Matriculation bemg regarded as a superior 
kmd of Sehool Certiheate by both oandidatos and 



employers. The Investigators note the number of 
students entenng universities fW>m State-aided 
secondary schools m England and Wales in 1030-31 
as 4,132, whereas the number of candidates who 
qualified for matneulation in the Sohool Certificate 
examinations conducted by London and the Northern 
Joint Board m July and December, 1031, was 11,110 ; 
in other words, considering all possibilities, not 
more than one m four of the pupils in State-aided 
schools who “matnculate actually proceed to a Uni- 
versity” Hence arises the much condemned uni- 
versity domination of the secondary sohool cum- 
oulum 

These lines of criticism of tho secondary school 
exammations agree with the new tendency of the 
secondary school to regard its pupils as potential 
eitizens and laymen, and not necessarily as potential 
specialists m science or any other subject In other 
words, the modem soi'unilary sohool is beginning to 
face towards tlie practical world of tho ordinary 
oiti/en and away from tho necessarily narrow 
aea<lemicism of the university specialist. The 
secondary 8ch(x>l oumoulum is being recast to bring 
it m Imo with the re<iuirements of intelligent laymen 
livmg in a modem world 

This broadenmg tendency is making itself most 
mtuiifest m the school science syllabuses Thus it 
was agreed at tho annual meeting of the Kcienoo 
Masters’ Assooiation on January 4 “That there is a 
general body of sciontifio knowledge not confined to 
either of the special holds of tho physical and bio- 
logical science which ought to be known both by the 
oi^nary citison ami by those who may ultimately 
specialise in some corner of one of those two fields’’ 
This broader aspect of science is being termed 
‘Elementary Scionoe’ in order to avoid confusion 
with existing syllabuses designated ‘General Soionoo’ 
and ‘General Elementary Science’, which, although 
an approach in the required direction, suilor from 
oertam defects, critioisras, and traditions that it is 
hoped ‘Elementary Science’ may avoid 

A Bub-oommittee of the Soienue Masters’ Associa- 
tion m a recent rcixirt, defines ‘Elementary Science’ 
08 “a method of presenting the tundamental principles 
of science Ixised on the interpretation to youth of the 
world in which he lives, mvolving not only an under- 
standing of thoHO fundamental pnnoiples, but also of 
the attitude and method of science generally Science 
IS hero regordeil as a Lving whole, oomprohending 
all the Bootional sciences ncoossary to give youth an 
mtolligent understanding of his biological, ohemical 
and physical surrounding’ 

It IS emphasised that tho value of such soienoo to 
the pupil bee not only iii a wide appreciation of his 
biological, chemical and physical environment, but 
also m an understanding of the characteristio attitude 
and methods of tho scimtifio worker. Moreover, 
‘Elementary Soienoe’ places tho needs of the pupils 
before the demands of any sectional science , its 
essence lies not so much m the syllabus, the content 
of which must bo scleoted and organised according 
to tho actual envuxmmont and ne^ of tho pupils, 
as m the interpretation of it os a method of explaining 
that environment Its content must, of course, 
mcludo the three fundamental sciences of biology, 
chemistry and physios, but the proportions of each 
are determmed not by their relative importanoe os 
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Boienoes, but by the extent to which they each 
oontnbute to the enviromnent 

In order to meet the ontioism of superfloiality and 
tnviahty to which all broad Bchemes of Boionce 
teaching arc subject, the sub-committee referred to 
has drawn up not only a suggested syllabus, but also 
a list of fundamental pnnciplee of science, the appli- 
cation of which Id of ^damental importanoe m the 
hfe of the ordinary oitisen, and towai^ a knowledge 
of which it IS felt that any course of elementc^ 
science, whatever its content, should aim These 
fundamental principles presented as the aims of the 
new subject need, and it is hoped will gut, ontioism 
and correction by scientiflo workers, laymen and all 
interested m educational matters 

It IS realised, too, that there are many practical 
difficulties of method, organisation and teaching, 
particularly where teachers are by their traming of 
necessity specialists , but it is felt that with a clear 
statement of aim and policy, these difficulties will 
not be insuperable. 

What 18 more controversial is the recommcndatKin 




of the Investigators, which was agreed to by the 
Science Masters’ Assooiation at the annual general 
meeting, to make an examination in this subject of 
elementary science compulsory for all School Certi- 
fioate candidates, unless they offer all three smenoe 
subjects, biology, chemistry, physics But it is felt 
that, while no bnef is held for examinations, as suoh, 
so long as they exist they do largely influenoe the 
cumoulum of the schools, and unless the subject of 
elementary science, like English and mathematics, is 
made compulsory, it will not receive sonous con- 
sideration m competition witli other subjects of 
examinational value Moreover, much as compulsion 
IS disliked, it is pomted out that compulsion for the 
science candidate virtually exists at the moment, 
but oonflned to a very narrow field of one scienco, or 
part of one science The result of the adoption of 
compulsory elementary science in School Certificate 
would broaden both the examination and the school 
cumoulum and thus bo of most benefit to what, after 
all, should bo the paramount consideration —the 
needs of the onlinary pupil F W Tubnbh. 
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Patents and 

T HPI Tnslitiition of Mechanical Engmeers has 
recently formed an Inventions Advisory Com- 
mittoo with Mr W Taylor as chairman In con- 
nexion with the inauguration of this Committee, on 
January 26 a meeting of the Institution was held 
when four short pajiers were read dealing with 
mvention and inventors These jiaiiers were “The 
Evolution of Invention”, by H. W, Dickinson , 
“The Inventoi”, by Dr II S Hatfield, “Provisional 
Patent Protection and Patent Claims”, by Sir 
Wilhatn Jarratt and “The Development and Kx- 
ploitation of Triventions”, by A H. Gledhill. 

The subject is a vast one, for as Mr Dickinson 
said, “All social, economic, physical, technical, and 
oommuroial decolopments are the result of invention, 
and we may say that civihration is a synthesis of the 
mventions made by man since his appoorani-e on this 
planet a million years ago” The word mvention 
today has throe meanings ■ (I) the thing schemed 
or contrived , (2) the mental prooesscs involveil , 

and (3) the abihty to evolve the now scheme or 
oontnvanco, commonly called inventiveness As 
regards the oncouragomont of invention, England 
furnishes the first known instance of encouragement 
bemg given to the priKliicer of a new process, tor in 
1440 (18, Henry VI) Letters Patent were granted by 
the Crown to John of Schiedam and his company for 
a method or process of manufacturing salt. It was, 
however, the Statue of Monopolies of 1024 which 
formed the basis of our piesent patent systems 
Dr Hatfield seems to eonsider the technical 
mventor to bo a now figure m the history of man- 
kmd, but it w doubtful whether this view is correct 
I’hc ships, ttio aqueducts, the tunnels and the budd- 
ings of ^e Romans were the result of the accumulated 
inventions of the day, and these would have un- 
doubtedly been followed by others hod not the 
Empire been overwhelmed by the barbarians of the 
north In ooneluding his contribution to the sym- 
posium, Dr Hatfield attempted to define the mental 
oharactenstios which distmguish the successful m- 
ventor. 

While the papers of Mr Diokmson and Dr Hatfield 
referred largely to the philosophy of mvention, those 
by Sir William Jarratt and Mr. Oledhill discussed the 


Inventions 

position of the mventor and of patent legislation 
to-day Sir William Jarratt congratulatal the 
Institution on the formation of a Standing Com- 
mittee to consider inventions submitted by members 
Some years ago, ho saiil, he served on a (•om- 
nuttee appomted to consider the best method of 
dealing with mventions made by (lovommont 
servantM, and through the report of that committee 
each of tho groat D^partmonts of State has now an 
Awanls Committee, with power to recommend 
monetary awards for inventors If mdustry in Great 
Britam is to mamtam and improve its position in 
tho world, it will be necessary that discovery and 
invention shall oontmue to be encoiiiagod by public 
and private benevolence, by reseoich scholorslups, 
by a sound system of patents and by the work of 
iximmittees such as that of the Institution of Mechani- 
cal Engineers 

The last paper, that by Mr GludhiU, dealt concisely 
with tho commercial development of mventions, the 
sale of the jirodiicts of an invention and the manii 
foctunng of tho product of an invention Incidentally, 
he mentioned that tho Patent Office made a not profit 
of 1146,000 last year, and ho suggested that a poi tion 
of this might wisely lie iiseil to encourage dovelop- 
mnnts of inventions which would benefit the country. 
It might also be proposed that some of this profit 
bo used to improve tho conditions under which the 
examiners work and for the upkeep of the hbrary, 
whore many books ore in need of rebmding and 
where a system of vacuum cleaning would bo advan- 
tageous. It may mdood be iloubted whether an 
mcmaHH in ttie facilities for inventors and a reduction 
of their foes is not a sounder national policy than to 
look to the Patent Office os a source of revenue 

That there is a need fur a oontmual revision of tho 
patent laws was suggested by several of those who 
took part m tho discussion of the papers The 
general mterest shown m the discussion is a good 
augury for a new departure of tho Institution, 
Vfbioh as the chairman, Gol A E. Davidson, said, 
IS justified by its Royal Charter, which states that 
one object of the Institution is “to onoourage mven- 
tion and research m matten connected with me- 
obaniool engmeenng” 
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The Piezo-Electric Loud-Speaker 


M odern broadcasting reoeivnra tend to give an 
undue response to the lower audio froquenoies, 
and m the majority of cosos the range is limited to 
frequencies below 6,000 cycles per second This is 
partly due to the fact that tho lower frequencies, 
which at one time were not reproduoed very well, 
have now become attractive os lending power and 
tone to the reproduction, but it is also due to tho 
demand for mcroased range in distant reception, for 
which purpose a high selectivity is required, a virtue 
which IS most easily attamed by reducing or eliminat- 
ing the higher frequencies Compensation for this 
latter deficiency can bo obtained to some extent by 
using tone correcting arrangements in tho audio- 
frequency stogiiH of tho receiver, but tho effect of 
these ui the sound reproduction is rather handicapped 
by the pour response of the inuving-coil type of loud- 
speaker to the higher auilio frequencies 

A solution of tins difficulty is now in viow in tho 
form of tho piczo-elootnc loud-speaker, an investi- 
gation of which has been described in a paper by 
Stuart Ballontino, of tho Boonton Research Cor- 
poration, U A , published m the Proceedtngt of the 
IntftMe of Hadio KngHieera of October 1933 The 
loud-speaker employed in these measurements was 
of tho horn typo and was driven by a piezo-eloctncally 
active diaphragm built up of crystals of Rochollo 
salt (sodium potassium tartrate), prepareil by tlio 
Brush Development ('ompany of Cleveland, Ohio 
Tho diaphragm is formed of four pan s of crystal plates, 
the plates of each pair being so cut that they move in 
opposite directions under mfluenco of an electro- 
motive force The opposite faces of such a pair of 
plates aro cemented together, and the eombmation, 
when clamped along one edge, tends to twist on tho 
application of a potential difference to its foil 
electrodes Eour such units arc cemented together 
to form a flat square diaphragm, which is clamped 
around its penphury, so that in uso the oantro portion 
or junction of tho four units vibrates normally to 
the plane of the assembly, and in synchronism with 
tho audio frequency electromotive force applied to 
the inetiil foil electrodes 

The characteristic of tins typo of loud-spookor, 
that IS, the lelation uf output sound pressure to 
frequency, can lie controlled to some extent by the 
electnoal eircuit in which it is used and also by tho 
resonant froquoncy of the crystal diaphragm, which 


depends upon its dimensionB In an example illus- 
trated m the above paper, tho sound pressure rises 
fairly uniformly with frequency from about 1,000 
cyolee por second to tho resonant value at 8,000 
oyoles per second This charaotenstio may be partially 
levelled off by suitably oonnectmg it to cm electnoal 
circuit , and m a second case m which the loud- 
speaker was fed through a transformor m senes with 
an mductanoe, the sound output, after moieasing 
rapidly between frequencies of 1,000 and 2,000 oyoles 
per second, remain^ sensibly umform for higher 
fiequenoies up to 10,000 oyoles per second This type 
of response immediately suggests the possibilities of 
a combination of a pieso-elootno loud-speaker with 
one of tho moving-ooil type, m which tho output is 
moderately constant for low frequencies but falls 
rapidly above the out-off frequency. Ballantme 
desonbes such a combination using a moving-ooil 
loud-speaker which has been designed for uniform 
reproduction up to 3,000 cycles per second, with a 
rapidly fulling response above that frequency The 
combined output u shown to be approximately 
uniform at all frequencies between 60 and 0,000 
cycles per second Such dual arrangements have 
the advantage that the response can be limited to 
that of the low-frequency luember of the pair if 
considerations of noise or transmission interference 
make this desirable 

The piozo-eleotric loud-spoaker also forms the sub- 
ject of an article m tho Wirekea World of January 6, 
in which the development in Great Britam, by the 
Kothennel Corporation Lbl , is briefly desonbod and 
illustrated In this case the crystal unit is built up 
of four lammations, approximately 2^ in square, tlw 
total thickness being ^ in Three of the comers of 
this assembly ore clamped between rubber blocks, 
and tho vibration uf the fourth comer is used to 
drive the cone diaphragm, Tho equivalent capacity 
of tins unit IS of the order of 0 03 mfd., and it is 
suitable for use m conjunction with an ordinary 
moving-ooil output transformer. The oflioiency of the 
unit appears to be very good, particularly m the 
frequency range 2,000-8,000 cycles per second , 
while in eombmation with a standard tyjie of per- 
manent moving-ooil loud-speaker the quahty of 
reproduction is claimed to be superior to that 
bitliorto obtamed with commeicial dual moving-coil 
umte 


Larval Crabs from Japan* 


D r IIlROAKI AIKAWA has roci-ntly supple 
men tod his first paper on tho newly -hatched 
crab /oeos of Japan (1029) with one on the mter- 
mediato (later «^) stages between the first zoea 
and the megalopa Crab zoeos of all kinils are very 
oonunon m the Japanese plankton, but fow of them 
have been traced to tho adults, and the author has 
devised a distmctly helpful scheme for placing them 
m groups oharacterised by doflmte features Recent 
rosearoh by other workers has shown that there are 
several larval charaoten by means of which the 
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various natural divisions can be recognised , the 
Oxyrhynoha can be divided from the Braohyrhynoha 
and many of tho families and gonera can be idontifled, 
whilst by roaring the mdividuals several species 
ore now known throughout tho whole life-hutory. 
The Dromiaoea alwajrs stand apart and should 
certainly be separated from the Braobyura. 

Tho most important features which can be used 
m olassifloation are the number of tmines on the 
carapace, the form of the anteiuus and the number 
and position of the spmes on the tekon. Dr. Aikawa 
uses the position on tho body of the mam ohromato- 
pbores, but these are no good m long-preserved 
material Besides elaborating the olossifioation oi 
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the aateniue and telson, he now adds the eetabliah- 
ment of a hair formula for the endopochte of the two 
maxillsB and of the eeoond maxillipede and of the 
jomta of the latter, which he finds are constant for 
the gpeoiee through all the soeal stages. He has 
established nine groups of zoeas based on the form 
of tlie antennte and telson by the aid of which any 
unknown zoea of any stage may be classified approxi- 
mately, but the deification is admittedly not a 
natural one For example, the group Inacbzooa is 
typieal for the [naohidai, but also oontams Pxlumnua, 
Heteropanope and Qonoplar, whilst the group Orapsi- 
zoea, although one type is chiefly oonflnod to the 
grapsoid cra&i, contauis miothor type m which are 
included many of the Portunidta, also Thui, Enphta, 
Ilyas and Mata , nevertheless, with the filler and 
more exact descriptions of the mdividual zoeas, one 
can get a very g<^ idea of their probable position 
m a natural olassification and comparing it with 
those the adults of which arc known, many genera 
con already be identified 

The system of groups here given is to be regardod 
08 a kmd of key which is really helpful and a distmot 
step forward m the elucidation of the diffloult 
brachyuran larva) Several zoeas aro described and 
flgureil, none of which can bo actually referred to 
any known species, but they are classified into these 
groups It 18 possible, however, from the oharactors 
given to place them at least in the families if not m 
the genera to which they belong. 

It IS hoped that m the near future the author will 
produce a similar grouping for the megalopie, which 
18 much wanted 


University and Educational Intelligence 

Cambbidob — Prof Werner Heisenberg, of the 
University of Leipzig and Magdalen College, Oxford, 
bw been appomW Rouse Ball lecturer for the year 
1D3S-^. 

At Queens’ College, Prof James B. Buxton, 
professor of animal pathology m the University, has 
been elected to a profesHorial fellowship 

London — ^Tho Umversity is making a grant of 
£100 towards the fund for the purohoso of the 
"Codex Sinaiticus” 

A course of six lectures on cytology will be 
given at University College, Qower Street, London, 
W C.l, on Wednes^ys commencing on February 7, 
at 6 p m by Dr H J Ludford, Dr £. S. Homing 
and Dr K C. Richardson. Tlie lectures are open to 
the public. 

OxroBD — On Tuesday, January 23, Congregation 
approved an amending Statute for defimng more 
exactly the scope of the Hope profossomhip of 
zoology, by adding (“Entomology") to the designa- 
tion of tlie professorsliip, and to the mention of 
“zoology” wherever it occurs in the statement of the 
professor’s duties 

At the same meeting of Congregation, the Master 
of BaUiol, m moving the preambte of a statute for 
extending and improving provisions for the study 
of forestry m the Umversity, directed attention to 
the fact that the clauses of the statute, if they were 
deemed unacceptable, vrere open to revision by 
amendment at a later stage. The same pomt was 
urged by Dr. N. V. Sidgwiok. Prof. F. A. Lmdemann, 
thou^ re&aining from opposing the passmg of the 
preamble, thou^t that tm statute in its present 


form provided no sufficient guarantee for ensuring 
the permanenoe of grants. The premnble was camod 
without a division. 

Prof. W. Q Le Groe Clark, professor of anatomy at 
8t 'Thomas’s Hospital Medical School, Umversity of 
London, has been appointed Dr. Lee’s professor of 
anatomy 

On iWslay, January SU, Congregation approved 
the preamble of a statute estabhs^ng a statutory 
readership m physical anthropology. The Semor 
Proctor, Mr H. O Hanbury, of Lmcoln College, 
oxplamed that tho duties of the post hod been volun- 
tarily undertaken by the former Lee’s professor of 
anatomy , and that tho present measure was called 
for m consequence of the recent retirement of Dr 
Arthur Thomson from the professorship 

I'he honorary degree of M A was conferred on 
Mias Ethel Bellamy m recogmtion of her work at tho 
University Observatory on the photographic chart 
of the honvons 


Saence News a Century Ago 

The King's Speech, 1834 

February 4. 1834, saw the openmg of Parliament, 
and amongst the items dealt with m tlie Speech from 
tho Throne (Earl Grey, Primo Minister) was a mention 
of tho Act passed m the previous session abolishing 
slavery under the British flag Legislation dealing 
with the status ond power of municipal corporations 
was forecast (but was not passed until 1835) The 
Speech lamontod the continued distroSH amongst the 
proprietors uid occupiers of land, and Parliament 
was recommended to give early consideration to such 
a final adjustment of the tithes as may extinguish 
all just causes of com{>lamt On tho subject of 
Ireland the Speech contamed the following passage 
“But I have soon with feelings of deep regret and 
just mdignation tho contmuonco of attempts to 
exoito the people of that country to demand a repeal 
of Uie legislative umon”. 

Porcupue Men 

Dunng January 1834, a middle-aged man, of very 
atblotio and robust form of body, completely covered 
with a green homy substance m the form of quills, 
not dissimilar to those which are produced on the 
porcupine, presented huuself at the Westminster 
Hospital for exhibition Tho parts which had escaped 
the deformity were his face, tlie palms of his hands 
and the soles of his feet , every other part of his 
person was abundantly supplied with this green 
homy substanoo He stat^ that ho shed his 
horns, or quills, annually, and a fresh crop suc- 
ceeded 

A descnption of tho case appears m the London 
MsduxA and Surgtoal Journal of February 6, 1834 
llie man was a member of the oelobrated Lambert 
fanuly, m which this remarkable condition, an extra- 
ordmanly scaroc form of tho skin disease named 
idithyoBis hystnx, was present in at least six genera- 
tions. In every ease the oondition appeared about 
two months after birth and aSeot^ the males 
only Tho case of the first member of the Lambert 
family to bo affected was reported to the Royal 
Society on Maroh 16, 1731, by John Machin, the 
secretary, and Prof. Gresh (Phi, Trans , 38, 299 ; 
1781} at fourteen yeart of age, and m 1756 at the 
age of thirty-eit^t with his son ,Edward by Baker 
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[ifrid., 4B, 21 ; 1755). Edward and hia two aona, 
who all preaented a nmilar akin condition, vinited 
Uermany and France, where they were deaonbed 
under the name of “Porcupine Mon” by Blumenbaoh, 
Autcsmeth and Tileaiua. Other membera of the 
family amularly affected were afterwards deecrib^ 
by EUiotaon m 1831, Pettigrew m 1834 (m the aubjoot 
of this note) and by Pickells in 1861 Further detaila 
concerning the Lunbert family, including a repro- 
duction of the figure publiahed m 1802 by Tileeiua, 
will be found in E A Cookayne’a “Inherited 
Anomalioa of the fikin and ite Appondagea" (1033), 
pp 182-86, from whicli most ef the abo\ e infonnation 


The Franklin Institute 

At the heginniiig of the nineteenth century, 
Philadelphia was the centre of acientifici culture m 
the United Statea The American Philosophical 
Nocioty had been founded in 1709, with Franklin 
an its first preaident, while m 1814 and 1824 
reefMiotively, the Academy of National Sciences of 
Philadcljihia, and the Franklm Inatitiile of Penn- 
aylvania were inaugurated. The latter society had its 
birth at a meeting held m the County Court Hoiiho on 
February 6, 1824, when it was resolved tliat “it is ex- 
pedient to ionn a Society for the promotion of the use- 
ful arts in Fliilodclphia, by extendmg a knowledge of 
Mtsihaniiul Science to its members and otherH at a 
cheap rate” It woe also resolved to attain this 
object by means of lecturuH, the formation of col- 
lections and of a library and the award of prorniums 
for inventions The Institute hold its first public 
exhibition m October 1824, its first hall was erected i 
in 1826, and the following year the Franklm Jouriud 
was ostublislied Two years later this was renamed { 
the Journal of the Franklm IrutUutr, by which title 
it has smee been known 

FYom the first the Journal oontainod original con 
tributions, reprints from other periodicals, reports of 
eomrnittocs and notices of American inventions 
The annual report of the lluani of Managers sub- 
mitted m January 1834 was sigiiod by Alex Dallas 
Bache At that time there were 1,669 members, and 
“the condition of the Institution was one well 
deserving mutual congratulations FYom a small 
beginning, in on attempt to diffuse useful knowledge, 
to promote practical science and the mochanic arts, 
the institution had grown to be nispected by her 
members and tlie public” The report refers to 
courses of Itiuturcs by Prof J K Mitchell on ohom- 
istiv. hyProf \V K Jolmson on natural philosophy 
and by (Jouvemeiir lilmcrson, M 1) , on meteorology 
Thanks were exprossisl to these lecturers and also 
“to J Millington, Esq , late Professor of Natural 
Philosophy m tiie Royal Institution of London wiio 
IS engaged on a most able senes of lectures on 
astronomy”. The society at that time was investi- 
gating the pnnciplos of water wheels, inquiring mto 
the causes of the nuniennis explosion of boilers m 
AmerKan steam boats, and the Journal fur 1833 wid 
1834 contauis reports of vanous individualH into tho 
systoni of weights and moasuros of the United States, 
England and FYanee Its important work m this 
direction was recognised by the Pennsylvanian 
Uovommont, and on the instructions of the House 
of Represi'ntutivos the secretary of tho Common- 
wealth had forwarded to the Institute a draft of a 
bill relatuig to weights and measures for its con- 
sideration . 


Societies and Academies 

Lovdon 

Royal Society, January 26 A. Zoond and J Eyrb. 
Studies m reptilian colour response. ( I ) The bionomics 
and physiology of the pigmentary activity of the 
chameleon In strong diffuse dayhght chameleons 
become dark on a black background and palo on 
a white one Blind animals darken m the light. 
This response depends upon the integrity of spinal 
rofiox arcs The time relations of these responses 
have been determined. The thieshold for tho retinal 
photoreceptors is lower than for the dermal ones In 
weak light the white background response is reversed, 
tho animals becoming dark Low temperatures above 
0° C have no effect upon the normal response of 
diameleons to darkness A theory of nervous oo- 
ordmation is developed It is suggested that the 
‘daily rhythm* of colour changes may be interpreted 
111 terms of the white background response m strong 
and weak light, without reference to temperature. 
A WoLSKV and J S Huxuiy Tho struoture and 
development of normal and mutant eyes in Oam- 
marus chevreun Tho eyes of ‘eye colour mutants’ 
(‘rod*, ‘no-whito*, etc ) differ from normals only in 
pigmentation and not in structure Tho oyos of eye- 
structimi* mutants (‘albino*, ‘colourless*) are marko^y 
deficient os compared with normal For tho develop- 
ment of nonnal eyes, the results of Sohatx (1929) are 
confirmed Tlie differontiation and growth of tho optic 
tract (not previously studied in Oommarug) is centri- 
fugal in time the medulla oxtoma and lamina 
ganglionaris are at first small, but eventually con- 
stitute a large and distinct protuberance In the eye- 
structuro mutants the adult ojitic tract is comparable 
with the early embryonic stage of normals The struc- 
ture of albino and colourless eyes can bo formally 
explained m terms of (a) a rate-gene causing a delay in 
differentiation of the orguis (optio tract and eye- 
mass) derived from tho primary optio disc , (6) 

a graded distribution of the inhibitory effect caused 
by this delay , and (c) possibly, the consequent 
abseiioe of a fiirmativc stimulus normally oxertod by 
the optic tract upon tho differentiation of tho eye 
X>ropei. J. Nkkdham, C U Waodimoton, and 
Dobothy M. Nekdhah Physico-ohomioal experi- 
ments on tho amphibian organiser The mduotimi of 
a secondary embryonic axis m amphibian gastrulro 
C€m be accomplished by tho implantation of (o) coil- 
free extracts of the neurula, (b) other and petrol- 
ether extracts of the neurula, (e) adult amphibian 
tissues, {d) etlier extracts of adult amphibian viscera 
A distinction is made between two factors m mduo- 
tion , tho production of on ombryonio axis as such, 
which IS called evocation ; and the determination of 
the regional, for example, antoro posterior, character 
of that axis, which is called mdividuation The 
evocator is probably a definite chemical substance 
soluble in ether and petrol-ether. 

Pauis 

Academy of Saences, December 18‘(C7J{ , 197, 1646- 
1706) Louis Cabtan The displaoer^t in an 
olootrostatio field of magneto-olectronio spirals. N. 
Thon i The direct determmation of the number of 
active centres on a crjrstalline metallic cathode. £ 
Guillebmet ■ The electrolysis of oupno chloride in 
metiiyl alcohol solution. Tho primary reaction appecus 
to be production of ouinoiis chlonde and ohJonno. 
R OB Maujekanm and H. CouBTnxoT . Elliptical 
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refl«otian at normal moidenoe on a transparent 
aniaotiopio body. The superfloial double refraotion 
of Iceland spar. ANTonoE OoiiDST : The thermal 
vanation of the magnetic double reihuition of nitro< 
benzene, benzene and carbon disulphide. The 
expenmentcd results are given as curvee, and are 
compared with those predicted by the theonos of 
Langevm and of R. de Mallemann, TsaI Beiximq , 
The magnetic double refraction of gaseous ovygen. 
Experiments carried out with a field of 411,000 gauss 
show that compressed oxygen imder the action of 
the magnetic field clearly acquiree a negative double 
refraction proTOrtional to the pressure. J J 
Tutt.t.a t • l^dy of the fatty esters of cellulose by 
means of the X-rays The reticular distances are a 
Imoar function of the number of carbon atoms m 
the ostenfymg acid Huhkrt Oabbioux ■ The 
activity of materials exposed to the natural electno 
field Q Oamow and 8. Rosrnblum : The cfiective 
diameters of the radinaotive nuclei F JouoT An 
experimental proof of the annihilation of positive 
cleotruns The experiments show that when positive 
electrons are absorbed by matter, there is observed 
an emission of photons of eneigy about 0 S x 10* ev. 
Hence it is concluded that the process of annihilation 
of positive electrons imagined by Dirac is confirmed 
by those experiments Fbanois Psbbin • The 
possibility of the emission of neutral particles of 
mtrinsie mass zero m radioactivity W M. 
Eibasser and K Guookkheimxb The anomalies 
m the proportion of the elemonta and on the orlgm 
of the radioactive bodies Jean Thibaud The 
annihilation of positrons in contact with matter and 
the resulting radiation Paui, Monoaht Munvai, and 
Mixb HAiAnb Sckleoei. . The partially miscible 
pair aniline-water Study of the inversion of density 
of the two layers • below 77* C the anilme layer is 
the lower, but above this temperature it is the layer 
rich in aniline which is uppermost RekA PAris . 
The ternary magnosium-rinc-calcium alloys Pibbrb 
Bbcn The volume vanations of mixtures of water, 
ethyl alcohol, ether Additional evidenon is given 
in support of the view previously put forwanl by 
tho author that the idea of oontmuity could be 
exh'iided to the case of the miscibihty of liquids 
V Auoeb . Tho existence of pyro- and meta-arsenio 
acids Contrary to tho views of Kosonhoim and 
Antolman, the author holds that ortho., pyro- and 
meta-arsonio acids have so far not been obtamed 
AndbA Morettb . The action of vanadium tetra- 
chloride upon some anhydrous chlorides Henbi 
Moureu Paul Rocquet . The product resulting 
from tlie action of ammonia on phosphorus penta- 
chlonde The products of the reaction wore 
aromomum ohlonde, separated by extraction with 
liquid ammonia, and phosphorus diimidoaraide, 
P(NH),NH, This gives phosphom, PN,H, on 
prolonged heating in a vacuum at 360° O Oike 
B asic sulphate of mckol. L PiAUX The Ramon 
spectra of some oyolanonee Mllb Dabkon ; The 
isomerisation of tho methyl and ethyl ethers of 
phenylglyoide. O Lejeume ■ Some tartromongamo 
salts R. Paui. : 3-Oxjrvaleraldehydo Wiehann : 
The duality of Charon’s diprupenylglyool Prepara- 
tion of one of the constituents m the orystallisod 
state. R. CoBNUBBBT and M. de Demo . The poosibls 
existence of three auc'-dibenzyloyolohoxanonee. 
Antoieb Wuxehabt . Isomeric transformations of 
the hydrocarbons CuIIh, laomers of the 1 ; 3 . 1' . 3'- 
totraphenyl-1 • I'-rubenes. Description of a now 
isomer. Spbttoig up by oxidation, Ckabuu 


Pal vosrr Tho halo^-silver oomplexee of the oorbo- 
xylio acids. C. Abaeboubo : The pre-Tertiiuy 
formations of the western border of Lake Rodolpbe 
(Eastern Africa) Mixb. D. Lb Maitbe . The age 
of the Chaudofonda (Mame-ct-Loire) limeetone Q 
Boboniez The possibility of tho existence of periods 
with a dceoTt climate m the central region of the 
Belgian Congo. Maubior Bluebntuax The outooh- 
tony of the Penibotio in the province of Ca^x 
(Andalusia) Roukrt LArriTTB The oontmontal 
formations of the Tertiary of Aurds (Algeria) A 
ViNOOBADOV The elemontaiy ohomioal composition 
of living organisms and the penodic system of the 
chemical elements Discussion of the relation between 
the quantity of atoms of a ohemioal element found 
m living material and the atomic number of this 
element. A. Qbuvxi, and W Bkseabd ' Reeearobes 
on the nature of the sea floor of the western coast of 
Morocco between Caiio Cantin and Capo Ohir. 
Hxert Hubbbt The aerial ourrenta m Coohm 
China C E Bbazibb and EbiA The temperature 
of the air in the neighbourhood of the soil The 
ordinary mothod of taking ground temporature is 
shown to be defective ■ details of on unproved 
mothod are given. P. Idrao The mfluenoe of the 
Mtitrol and of the oast wind on the temporature of 
the submarine layers on the CAte d’Azur. R. 
Guizoxnikr . Phase of the aemi-diiimal component 
of the gradient of oloctno potential G Gbenet : 
The electrical conductivity of the air at Mont-Dore 
m August 1933 The mean electncal conductivity 
observed was about double that usually observed 
elsewhere The altitude is msufilciont to explain this 
result and the most probable cause would appear 
to bo the hot springs near l>y and tho enclosed form 
of the valley G DauzIdre The spots most fre- 
quently struck by lightnmg in the Department of 
Avoyron Piebbe Chouabd ; The mtervention of 
the epidermis m the formation of small bulbs on 
the green leaves of the Lihaoeis H Coue and E 
GuAoubn , The floridoside m the Floridete. Flondo- 
side, containing a molecule of glycerol wid one of 
a-galootose, previously isolated from Rhodymenia 
palmcUo, IS now proved to be present m a large number 
of Alg». Mmb Hubel-Pv ! Tho possibihty of de- 
hydrating the vacuoles of tho pollen of Nteottana 
Atata, E and H Biancaei and A Dogeon The 
intervention of thermal phenomena in the biological 
action of ultra-sounds. E. Ledebbb ■ The carotenoids 
of a red yeast, Tvrula rubra Four substances arc 
present m this colouring matter, two of which have 
boon isolated ; one is ^-carotene, the other a now 
pigment, tonilono E Flrurrnt Tliu gonetios of 
wheat and the process of bread-making M Lbmoionb 
and R. Dbsveaxtx The mfluenoe of tho origin of 
the microbial strains on the balance of mtrogon 
capable of determination by Kjeldahl’s method m 
aerobic oulturea. Ch HaukEA . Vaccination against 
the rouget of pigs with the non-attenuated baoillus. 
G. Rahoe and Mlle B. Ebbeb : The presence of 
the diphtheno antitoxm, of natural ongm, m the 
monkey Max Aboe : The presence, m unne of 
subjects with malignant tumour, of a prmoiple 
capable of acting on the suprarenal cortex. 

^ Mblboubee 

Royal Society of Victona, October 12. Obbaui F. 
Hnx : Australian betmteiinM (Isoptora), with de* 
Bonptions of new speoies and hitherto undesoribed 
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oaatea This paper oontama descriptions of the winged 
adults of HamUermea neogermanua. Mill, and H 
mendtonalta, Froggatt, which wore previously known 
from sterile onstos only, and of eight new species 
W J Harbis and 1) E Thokas . Geological 
structure of the Lower Ordovician rooks of eastern 
Talbot, Victoria The paper deals with the eastern 
half of the county of Talbot in central Victoria, 
extending from Castlemame and Maldon in the north 
to Kynoton and Dayloeford in the south The physio- 
gmphy of the area is discussed, particularly as modi- 
fied by the lava flows usually referred to as the 
Mower Basalt A large num^r of new graptolite 
localities ore recorded and the graptolite zones of the 
Lower Ordoviciau rocks have been mapped over 
about 1,000 square miles The main structural lines 
m the area trend a little to the west of north and an 
antiolinonum extending from Maldon to Dean occurs 
m the west with its eastern limb truncated by the 
Muckleford fault East of this is the Uuil&ord- 
Bullarto synclmorium, and the Chewton-Lyonville 
anticlinoniim, and, after a smaller mtervening 
synclmorium, the Taradale-Launston anticlmonum 
llie relation of gold occurrences to geological structure 
IS briefly discus^ 


Forthcoming Events 

lJife«(in0s marktd with an aateruk are open to tha puhhe ] 
Monday, February 6 

UnivritsiTY Cou-KOK, London, at 6 30 — L W Q. 
Msloobn "Africa, Past and Present” * 

SoouncY or Enoinicbbs, at 6 — (in the rooms of the 
Geological Society, Biiriington House, Piccadilly, W 1) 
Inaugural meeting A M A Slruben PresidentiM 
Addreos 

Royal Okooraphicai, SoensTY, at 8 30 — Lieut -Col. 
K H L Peake “The Rhodosia-Oungo Boundary" 

Wednesday, February 7 

F,abt Lomuun Colusob, at S 30 —Prof F E FnUch 
"Oertam Aspects of Algal Biology” (Four suoceoduig 
lectures).* 

Royal Sooibty or Abtb, at 8 — Robert R Hyde "The 
Human Klement in Industry" 

Friday, February 9 

Univbbsity Colucob, London, at 3 30 — ^Prof Herbert 
Froundlieh "Some Aspects of Colloid Soienco” (suc- 
ceeding lectures on February 10, 23, March 9 and 16) 

Royal Astronomical SornexY, at 6 — Annual General 
Meeting Prof F J M Stratton “International Co- 
operation m Astronomy — a Ch^tor in Astronomical 
History" (Presidential Address) 

Ro'i AL Institution, at 9 — Sir J J Thomson "Be- 
miiuacenees of Physics ond Physirists" 


0£Bcial Publications Received 
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•eu Trade Special Ovennas Advance edition 1^ xvl-t-Mt-t- 
Adi xU-l-Adi 184 (lAiDdoD Department of OTeiMoi Trade ) 1« 
Proceedlnai of the Boyal Socloty of Hdlnburgh Vul U, Part 4. 
No 29 The HathematM Bepraiaatatkm at the Ineriy Levek ^ 
the SeeoDdaTy Bprotnim of Uydrogen By Dr Ian Banileman Pp 
847-398 (Bdtnbursh Bobert Orant awf Son , IxHidon WlUlami 
and Noisate, Ud ) Sd 


Scienuno Papen of the Inetltote of Fbydeal and CTHmleal Beieaioh 
Koa 488-477 On the florpUon of Hydroflen by Bedneed Nlokel. 1 - 
DetormlnaUon of the QirantlUei of Hydroom ndtorbed by and dlffined 
in Pun and Spalled Bedueed Nlokel, and Determination of the ho- 
thcraul Aduii^on Unoe and the Heat of Adiorptlon, by Shnn- 
Ichlro UJIma , Studies on Dietary Bcqultemonta for Laetitlon, 1 
yaUiiia of Lactation on an appanntty oumpMe Bynthetlo Diet, by 
WaiD Nakaliaia and Fumlto Inokal , Orowtb of TranroUnted Turnon 
In AIMnu Hato maintained on n Diet with Protein Hydmlyiiatm ai 
nibetltuta Itai Protein, by Umetaro SuinU, Waro Nakaham, Nabetaro 
Haihimoto and Ryoeuke Ike^ InBui^ of AlooM _o^tbe 


ttoQ of Resoielne and Aoetylneetone viewed ITom ttia Raman BRebt, 
by Taro ITayaihl , Stndloi on Thermo lumiiieaoenoo Speetra of 
tluurilra. Part 8 DIvMon of tbe Bands In Thsmo-InmliHioeiioe 
Sprcinim of Phiorite Into Two Oioupa, by BUehl Iwaae . On the 
Sorption of Hydrosen by Radiioed Nlokel, 8 Adsorption of Hydrogen 
.... Nlckr' ” ‘ '■■■ 
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Ernst Haeckel (1834^1914). By Prof. E W 
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Artificial Production of a New Kind of Radio- 
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Remarkable Optical Properties of tho Alkali 
Metals — Dr. R. de L. Kronig 
Diffusion of Water in a Zeolite Crystal — Dr 

Arne Tischus 

Weim Constant of Foramagnetic Ions in tho 
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Fhoto-Oxidation of Nitnte to Nitrate — Prof 
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and A. K. Bnateacharva 
Anisotropy of Spheriool Bound Waves — Prof 
S. Y. Skomtao and L. K. Su 
Cryrtal Structure of Copper Sulphate — C. A 
Beevers and H. Lipson .... 

The so-oaUed Terminal Farenchyma Cells m the 
Wood of Termsnolta tomentosa, W and A — 

K. A. Cbowdhury 

White Oats and Deofiiess — Dr C. C. Little 
Spawning Date of the Common Frog — R Max- 
well Savage 

A Reoent Sedimentary Volcanic Tuff — W. 

Campbell South and George Rayncr . 

Quateniary IntennetaUio Compounds — Dr. 

A. S. Russell 

Passage of Hydrogen through Stool — T. N. 

Moms 

Interootion of Radio Wavea — ^Prof. V. A. 

Bailey and Dr. D. F. Martyn 
Audibility of Auroras and Low Auroroa — 
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Autorss, Electric Echoes, Magnetic Storms. By Sir 

Josepn Larmor, P.R.S. 
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Co-ordination of State Scientific Services 

I N hu reoent pretadentia] address to the Royal 
Society, Sir Frederick Gowland Hopl^ 
referred at some length to the Medical Research 
Council and its relations to the Agricultural 
Research Council and the Advisory Council of 
the Department of Scientific and Industrial 
Research Stressmg the relations which have 
from their inception existed between the three 
councils and the Royal Society, Sir Fredenok 
suggested that their creation and the definition 
of their respective duties and relations had brought 
mto being a groat national research organisation, 
to be viewed as a whole and fully worthy of the 
confidence of the Society and of Great Bntain 
Although even to-day it is not fully understood 
by statesmen that endowment of rrsoarch is 
among the most profitable of national mvest- 
menta, scientific men are now in real control of 
scientific policy in Bntam even when it deals with 
enterprises endowed by the State 
This reference to the relations which exist 
between vanous research oounoils and research 
associations deriving part, at least, of their endow- 
ment from the State, is welcome in view of certain 
charges which have recently been brought against 
them, arising out of the conduct of investigations 
which are of general interest not only to industry 
or to social institutions but also to the defence 
forces of the realm. Two of the most charactenstio 
features of modem scientific development are, 
indeed, on one hand the extent to which co- 
operation between difiorent classes of scientific 
workers — medical men, physicists, biologists, 
ohemists, engineers and others — is again and 
again required for the solution of a scientific or 
industrial problem, and on the other, the extent 
to which disoovenos or advances in one field or 
industry find direct and ready application m 
many other quite unrelated sciences or industries. 

It 18 accordingly obvious that the Pnvy Council, 
under the segis of which the work of the Medical 
Research Council, the Agricultural Research 
Council and the Department of Scientific and 
Industrial Research is conducted and secured 
from the dangers of political vaganes and the 
inhibitions of departmental mterferenoe, should 
take measures to avoid overlapping of effort and 
the dupboation of any expenditure of nafronol 
ibvenue. Careful provision has been made to 
secure adequate contacts vrithin the triad of 
oounoils A. nexus of responsUnlities has bean 
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«9titabliBheil The three secretarieH, fur example, 
are under obligation to meet together on apecifie 
oocasionti fur a general discuaiiion of poboy , one 
member at least of the Medical Goimcil must 
always be on the Agricultural Council, and there 
ore other means of sceunng oo-operation In 
spite of the diversity of researches and enterprises 
associated with each of these councils, effective 
co-ordination has been possible to a remarkable 
extent The dissolution by the Committee of 
the Privy Council in 1929 of the three co- 
ordinating resi’arch boards for chemistry, physics 
and engineering, which were originally established 
in 1920, IS in itself evidence of the success with 
which research is being co-ordinated 

The realisation of the many-sided interests 
and apphcations of particular pieces of soicntiiio 
research undoubtodly led to the adoption of the 
pohey of appointing special ad hoc committees 
from time to time for the consideration of practical 
problems Such committees are sometimes depart- 
mental committees, but the particular department 
which initiates or bears the rcsijonsibihty for their 
work may afford little or no indication of the 
extent of the interest or application of that work, 
which might in fact have been equally initiated 
by several other departments or research oigamsa- 
tions 

The specific charge has recently been made in 
“Patriotism Ltd ", a pubhcation of the Union of 
Democratic Control, that the Department of 
Scientific and Industrial Research has expended 
a laigo sum of money on fundamental war research 
work and on the reorganisation of the research 
work of the fighting services, and also that the 
Medical Research Council is similarly financing 
scientific preparations for war A careful scrutiny 
of the published reports shows that in actual fact 
the whole of the expenchture of the Department of 
Scientific and liidustnal Research Los been in 
research work the results of which have been and 
arc available for industiy It is similarly true that 
the Medical Research Council has not since the 
War penod undertaken or financed any researches 
for purely warlike purposes such as, for example, 
investigation of the effects of chemical warfare 

In view of what has already been said about 
the general mterest of the results of many scientific 
mvestigations, it would be highly unlikely that 
the results of some of the investigations undertaken 
&<im purely industrial or inedioal motives would 
not have a vntetest for some oi the fighting 
services. Equally, in view of the care which any 


sound administration must take to secure that 
neither Civil votes nor the Defence votes are used 
to pay for the same work to be done twice over, 
it would be surprising to find that no work had 
been undertaken by the Department of Scientific 
and Industrial Research or the Medical Research 
Council at the request of one of the defence 
services 

As a matter of fact, the evidence even of the 
examples cited in justification of its charges by 
the publication to which we refer mdicates that 
the converse may equally be true Reference is 
made, for example, to problems of visual research, 
on which the Medical Research Council have 
published a report on “Colour Vision Require- 
ments in thu Royal Navy” The results of these 
mvestigations, though of special apphcation to 
service conditions, have also great interest for the 
merchant marine, the railways, and in relation to 
road traffic and to some mdiistrial operations 

This matter of visual rosearch illustrates a 
fiirther possibihty which criticism has to weigh 
The Medical Research Council has on occasion 
availed itself of favourable opportunities afforded 
by conditions in the defence services for the 
mvestigation of problems of mterest to the 
Council This applies particularly in regard to 
investigations on the value of psychological tests 
for the selection of personnel for particular forms 
of skilled work Such investigations arc, of course, 
initiated directly for the assistance of industry 
The investigations on special aptitudes required 
in nfle shootmg were not undertaken at the instance 
of the mihtary authonties but of the academic 
psychologist who did the work, and who saw in 
nfle shooting an operation combining manual, 
visual and psychological factors which was par- 
ticularly suited to his study, and naturally found 
soldiers the most convenient source of material 

Equally it is unfair to charge the Medical 
Research Council with financing war research when 
it borrowed special apparatus and tramed per- 
sonnel from the Chemical Defence Research 
Department for the investigation of the dust 
clouds that are associated with particular in- 
dustrial processes and that are likely to be 
injurious to the workers Similarly, the Council 
has drawn on the special knowledge of acoustical 
problems acquired by the Services m relation tq 
anti-aircraft defence tb asrist its work on tlft 
pbyriology of hearing, which is primarily aimed at 
the alloviation of deafriess. 

It 18 impossible to assess fairly the worii of the 
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Medical Research Council in such matters if 
constant regard is not paid to the obvious fact that 
there are few branches of medical research in 
which new knowledge will not advance military 
as well as civilian science “Patriotism Ltd ” also 
refers to investigations earned out under the 
Industnal Health Research Board on the value 
of psychological tests for accident proneness, in 
which tests were made on a group of air pilots, 
naval artificers and dockyard apprentices as well 
as omnibus dnvers The results of some of these 
tests have already been published in a report 
by E Farmer, E G Chambers and K J Kirk, 
on “Testa for Accident Proneness”, and they have 
already been utilised by the National Institute 
of Industnal Psychology as a basis for a senes of 
practical teats which can be utilised alike for the 
selection of the beat dnvers from among a number 
of applicants, selection of the men most suitable 
for training as motor dnvers, for disoovenng what 
18 lacking m dnvers of poor ability in order to 
remedy their deficiencies if {lossiblc, or for ulvning 
those who intend to learn to dnvo what degree 
of ability they are likely to develop The value 
ot such practical teats as a means of nducing 
road accidents is obvious, and the studies ujmmi 
which they are iiased arc a direct contribution 
to the welfare of the community, which justifies 
the use of any available matenal for its acquisition 
The cnticism which has been levelled at the 
Medical Research Council and the Department of 
Scientific and Industrial Research anses funda- 
mentally from that failure to grasp the passing ot 
the essential distinction between combatant and 
non-combatant which holds up progress in dis- 
armament If the fundamental lesson of the War 
years 1914-1918, that under modern conditions 
war has become industnalisod and now involves 
whole populations and not merely armies, navies 
or air forces, were widely appreciated, disarma- 
ment itself would receive a firmer bai'king and 
such cnticism as that we have been discussmg 
would never bo advanood 

There is, however, one point of significance on 
which the chapter m “Patnotism Ltd ” does well to 
focus attention It would be indefensible if results 
of civil research held available for use by industry 
were not also made available for the defence 
servioea It would be equally indefensible if work 
undertaken at the mstigation of the fighting 
servioes, but not specially paid for by oontnbutions 
from their vote, were not published and made 
available for use m mdustry. 


There does not appemr to be any reason to sup- 
pose that publication encounters any opposition, 
so far as the researches undertaken under any of 
the co-ordinating ad hoc committees and the like 
are concerned The Department of Scientific and 
Industnal Research, however, has initiated a num- 
ber of co-operative research associations which 
are financed partly by the Department and partly 
by the industnes concerned These associa- 
tions, being on a voluntary basis, are by no means 
completely representative of the industnes they 
serve, and a good deal of jealousy is encountered 
from time to time on the part of firms which are 
members of such associations as to the results of 
their mvestigations being available for non- 
members Direct opposition of mdustnal firms 
to a policy of publication can in fact place the 
Department in a delicate situation, and smoe the 
work of a number of the associations has a direct 
beanng on problems confronting the defence 
forces, it can easily hapjien that industry itself 
may be responsible for withholding complete 
publication of the results of such mvestigations 
Under modem conditions, therefore, it is 
osstmtial that the rt'search activities which are 
partly or wholly endowed by the State should bo 
planned and co-ordinated in relation to the needs 
ot the State as an organic whole and not on 
Bi'ctional lines Any attempt to discriminate too 
ngidly between the nee^N of a jiarticular depart- 
ment of State and industry is likely to involve us 
in acute difiSculties if duplication of effort is not 
to result This is, of course, not to deny the 
i-ssential principle that, fur example, such depart- 
ments ot State os the Medical Research Council 
or the Dcjiartment of Scientific and Industrial 
Research, should not dircntly support researches 
which are primarily of interest to the fighting 
servioes and the expense of which should bo 
borne by their own vote 
Sir Frederick Gowland Hopkins has pomted out 
that scientific men are now in real control of scien- 
tific policy in Groat Britain, even when it deals with 
cnterpnscs endowed by the State Accordingly, 
much undoubtedly does depend upon the smeenty 
and loyalty with which scientific workers dischaige 
their trust Except with their oonmvanco and 
responsibihty, funds allocated for civil purposes 
cannot bo used for the endowment of researches 
for the benefit of the fighting services which 
should properly be a charge on votes for the 
latter purpose On their mtegnty the commumty 
must rely for ensimng that the civil vote is used 
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entirely for civil purpoeea, whether or not defence 
purposes are served at the same time 

It has to be remembered that scientific workers 
in Government service can only enter a protest 
against policy by leaving the service A State 
department could not tolerate criticism or opposi- 
tion from its own servants, and the respunsibihty 
for determining what constitutes honourable 
conduct in regard to specific duties lies with the 
profession as a whole Accordingly, a healthy posi- 
tion and loyalty to the highest ideals are ensured 
as much by a widespread public spirit on the part 
of scientific workers generally as by the conscien- 
tiousness of individual workers Thu existence 
of such a pubho spirit would not only afford full 
professional support to those members in actual 
Qovemmont service in the unlikely event of need, 
but also would mduuu scientific workers to take 
an active part m educating public opunon as to 
the true functions of research m the modem State 


Obtrusive Legislation 

T hose who have reason to know that in- 
fertility has on economic value, and that 
dehberato family hmitation has been a factor of 
some importance contributing to their own social 
elevation, and wish to share with others the 
information an<l the practices which have been 
helpful to themselves, who hold the view that sex 
IS not to be justified solely because of its relation 
to reproduction, and who think that parentage 
should be dehberate and voluntary and nut casual 
and accidental, must necessarily wish to examine 
with the utmost care any proposed legislative 
measure which deals with the subject of con- 
traception 

At the present time, a Bill, presented by the 
Lord Dawson of Pemi, and entitled “An Act to 
Restrict the Sale, Display and Advertisement of 
Contraceptives”, is before the House of Lords and 
comes up for its second reading almost imme- 
diately A superficial examination of this Bill 
would yield the conclusion that no senous objection 
could be taken to its terms Its purpose is to 
make it illegal (1) to sell or offer for sale in any 
street or public place, or by means of an automatic 
machine so placed that it can be used by persons 
in any street or public place, any contraceptive , 
(S) to go to the premises of any person and there 
sell or offer for sale any contraceptive, unless the 
sale or offer is made in pursuance of a previous 
request of that person, or the premises are used 


by a dealer in contraceptives who buys to sell 
sgain , (3) to display in or outside any shop so as 
to be visible to persons outside the shop any 
oontraoeptive, or any picture or written description 
of any contraceptive ; (4) to send or dehver, or 
cause to be sent or delivered, to any unmarried 
person who has not attained the age of eighteen 
years any oiroular or other document containing 
information of any kind whatsoever relating to 
any oontraoeptive 

From the fact that the Bill is sponsored by Lord 
Dawson, who has long been an advocate of birth 
control, and several years ago, at the Church 
Congress at Birmingham, stated publicly that he 
was m favour of contraception, it may be assumed 
that the Bill is intended only to shield mez- 
perionoed youth from the stimulus of the porno- 
graphic , it certainly would make it impossible 
for such to indulge in sexual intimacy completely 
freed from its more grievous repercussions To 
nd the streets of touts and hawkers, and to force 
a certam kmd of shop to adopt a different form 
of window-dressmg is a truly commendable 
ambition, and if the sole effect of the Bill could 
ho that those people who should use contraceptives 
would, in the future, obtain them easily from 
reliable and responsible sources, no one oould cavil 
at it No one would, if it were the case that birth 
oontrol dimes were an integral part of the mumoipal 
and State medical services, as they might be. 
But, can one be sure that the difficulties this Bill 
creates in the matter of obtaining contraceptives 
will really affect the incidence of promiscuity ? 
May it not be that its mam effect will be an increase 
m illegitimacy and in venereal disease 

The obtrusive display of contraceptives may be 
objectionable, but from the pouit of view of the 
State it IS nothing like so wicked as bringiug un- 
wanted children into the world It may be 
assumed that in the immediate future, at any 
rate, the Bill, beooming law, would certainly tend 
to reduce the purchase of, and therefore the 
use of, contraceptives, not only by unmarried 
youths but also by those who, m the mterests of 
themselves and of society, should use them for 
the limitation of their own families. The very 
ugliness and the vnlganty of the shop window can 
possess an educational value, revealing to the 
ignorant necessitous the fact that oontraoeptivea 
exist In the opmion of many, this Bill, in the 
light of modem sdentiflo thought npon the sabjeot 
of birth oontrol, must appear to be somewhat 
reactionary and deplorable ; it interferes with the 
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liboty of the individual, it hiU others besides 
those at whom it is aimed, aod it must interfere 
with the demooratisation of oontraoeptirai — one of 
the moet sodally valuable of all biological inven- 
tions. The further history of this KU will show 
whether or not there is in the present Parliament 
anyone who can chum the privilege of wearing the 
mantle of Bradlangfa 


Position of British Broadcasting 
The B.B.C. Ytar-Book, 1934. Fp 480 (London : 
British Broadcasting Company, 1934.) 2« 

T here u much of mterest in this 3 rear-book 
We learn that for every fee of 10s. paid by 
a listener for his hoenoo the Government takes 
Os Bd and the BBC gets 4s 7d By issuing 
publications helping broadcasting, the BBC 
manages to mcrease this sum to 5s lOd per 
lioenoe. A oonsiderable amount of the energy of 
the management, therefore, must be spent m 
helping forward their publishing business It 
seems a pity that the BBC. has no capital re- 
sources and that all capital expenditure must be 
provided out of moome Gonndenng its national 
importance, it is not good policy that it should be 
cramped m this way 

It would be interesting to know the reason why 
Hertfordshire is the county of England which has 
rile greatest number (20) of hoenoes for every 100 
inhabitants. It is easier to see why Oxfordshire, 
Cambridgeshire and Surrey come second with 17. 
On p. 89 we are told that some 4,0(X) schools take 
broadcasting lessons, 80 per cent bong elementary 
Obsolescence of sets, reorganisation and transfer 
of teachers are given as causes why some of these 
lesscms have been disoontinued. There can be 
httle doubt that the diffioulty ezpenenoed m 
obtaining a trustworthy standard set for reception 
has greatly hindered progress. We are glad that 
the Council of the B.B C and the Department of 
Seientiflo and Industrial Research have prepared 
a list of sets on the market suitable for school use. 
Negoriations are also being made with the Radio 
Hanufeoturecs’ Assooiatimi regarding the develop- 
ment of a hire service and mamtenanoe system. 
We ate sore that if these fedlities were available 
more schools would employ the new medium. 

Parta of the teidinioal section of the year-book 
are of special interest to the ekotzkian. I^iere 
is an excelleot chapter on the calculation aod 
measurement of field stni^itli. Not only an the 
best practical fetmule given but their Umitations 


are also pdnted out. The usual formula postulate 
that the eleotrioal oonduotivity of the earth is 
homogeneonB throughout its mass. They also 
n^ect the existence of hills and bnildings. The 
fffoper corrections to be applied to the formula 
can only be learnt by experience. The would-be 
calculator need not, therefore, be disi^pomted if 
the measured values differ very appreciably from 
those calculated 

We were disappomted to find that httle reference 
18 made to the scientific and engineering research 
work being earned out by the BBC The Boienoe 
of broadcasting is an outcome of apphed physics, 
and judging by the rapid progress made m similar 
applications where research laboratories are con- 
sidered neoessitiee, sdentifio workers would like 
assurance on this point. The BBC must know, 
as well as the manufacturer, the more urgent 
problems that have to bo solved, and it has many 
facilities for experimenting which are not available 
to the industry Continuous scientifio and mathe- 
matical research is necessary if the BBC 
stations are always to be in the front rank In 
the next edition we should hke to see the names of 
the engmeers and scientific mvestigatocs employed 
by the BBC. and an account of the resMrohee 
they have made aod the progress achieved during 
the year 

The Institution of Eleotnoal Engineers has 
formed a committee to combat eleotrioal inter- 
ference with broadcast reception. It is composed 
of representatives of all the many interests con- 
cerned, moluduig the B B C and the Post Office 
engmeers. Various suboommittees have been 
formed to examine the problem and see how it 
oan be remedied The disturbances that arise 
due to various dasses of interferenoe-oausing 
apparatus are specially considered 

We were glad to read about the short-wave 
work owmed out last year both on the trans- 
mitting and on the receiving side. Particular 
attention was paid to the relative effectiveoess of 
the many forms of aemd which are available at 
present The closing down of 5 XX and 6 QB 
whoi the new Drmtwioh station is completed will 
provide aooommodation and space smtable fiw 
research work. Experimental work has been 
carried out at the receiving post at Tatsfiekl in 
Surrey. A new noeiver suitable for relaying pro- 
grammes from distant short-wave stations has 
heen developed. 

Probleins on acoustics wen ooatinuons(y studied 
during the past year. Every new building that 
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has to be adapted for studio purposes gives rise 
to new problems which can only lie solved by 
research One of the problems is how best to m- 
sulate a studio from the sound waves coming from 
the other studios and from street and other noises 

We arc glad to read that the B B G is affording 
help to further the progress of the art of television 
For some years past experimental work has been 
gomg on with 304me television transmitted by 
the ordinary transmitters used by the BBC A 
new Ime of research — television of the high 
definition type — is now bemg undertaken This 
type cannot Ixi transmitted on the orduiary wave- 
lengths owing to the width of the side-liand which 
IS necessary Those expenmenta are lioing con- 
ducted on ultra-short wave-lengtlia by moans of 
a special transmitter erected on the roof of Broad- 
casting House This transmitter is capable of 
transmitting side-bands of 600 kc /s (about 600 
metres) on either side of the carrier wave No 16 
Portland Place has now been prepared as a large 
television studio, with a suitable sound accom- 
paniment A stage IS provided for the aotom and 
an auditorium for the visitors Everything is 
ready for television programmes to bo transmitteil 
from this studio 

The breakdown record for all the BBC stations 
IS quite satisfactory The breakdown time consists 
laigely of the time necessary to replace valves m 
those cases where it is not possible to switch m 
a spare valve without closing down The whole 
breakdown time in 1933 is equivalent to an average 
of 67 minutes per annum per transmitter 


British Dyes 

The Synthetic Dyeatvffa and the hUemuidtate 
Products from vhtcJi they are Derxeed Bemg 
the seventh edition of “Gain and Thorpe” 
entirely rewntten and enlarged By Ptof 
Jocelyn Field Thorpe and Dr Reginald Patnek 
Luistend Pp xv 4 472 (London Charles 
Griffin and Co , Ltd , 1933 ) 30s net 

D yestuffs are of interest from two aspects, 
that of science and that of economics — 
we had almost wntten politics The story of the 
attempts, now happily attended with complete 
success, to create a Bntish dyestuffs industry 
during and subsequent to the War is an oft told 
one Whereas 90 per cent of the cdoura used m 
Great Bntam came from Germany in 1913, it is 
possible to wnte twenty years later, in 1033, that 


90 per cent of the production required for the 
home market is made in Great Britain 

An Act of Parliament was passed in 1020 
prohibiting the importation of dyes and inter- 
mediates, except under hconce, for a period of 
ten years, and a machinery, m the foim of a 
committee, was established for granting hoences 
which comprised representatives of both users and 
makers, the former bemg in the majority In 
addition, a representative committee was set up 
under the Board of Trade to advise in regard to 
the development of the industry This machinery 
has worked well, largely owing to the goodwill 
shown by all parties 

Since the expiry of the period contemplated m 
the Act, this has been renewed from year to year 
under the Expinng Laws Continuation Act, until 
in 1933 the whole question of dyes was referred 
to the now Import Duties Advisory Committee, 
which took evidence from all the interests 
eoneernod Its considered report advised the 
Government that protection of d>uH on the existing 
lines should become part of tho permanent legisla- 
tion of Great Britain and a bill giving effeit to this 
mtention has recently been passed by Parlia- 
ment Tho dyestuff legislation has been otrongly 
opfiosed on political grounds ever sinu* its 
inception this has had an adverse effect on 
the recovery of the industry, which in conse- 
quence has been faced at times with considerable 
uncertainty as to the future It is hoped that 
the final settlement of tho matter will remove 
dyes once and for all from the arena of pobtics, 
and so give tho mdustry full scope to develop as 
the result of its intensive research programme 

The b<x)k before us, which prompted these 
comments, was first launched by Cain and Thorpe 
in 1906, the former having had practical experience 
in industry Dunng the arduous days when we 
wore trymg to build up tho industry m Great 
Bntam and tram chemists from other spheres in 
the intneaoies of dyes, it played a part of definite 
utility, as witnessed by tho rhte at which the 
various editions were exhausted 

The last few years have seen many changes in 
the relative importance of the vanous groups of 
dyes, so that it has become necessary entirely to 
rewnte tho subject for this, the seventh, edition, 
giving much more {Hommence to certain branches 
It is some years since Dr (3am passed away , 
^f Thorpe has now the assistance of a younger 
colleague, Dr Lanstead, who has already made 
a name as a research worker in this field 
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The book follows familiar lines ; naturally it 
is largely structural formulse, without which this 
branch of chemistry could not be mtelligible — 
more than a word of praise is due to all concerned 
for the clear manner m which these are produced 
The three sections into which it is divided comprise 
the mtermodiates, the dyestuffs and a practical 
one giving precise directions for the preparation 
pf a considerable number of substances 

Criticism in detail of such a compendium is of 
mterest only to the expert , it will bo of more 
value perhaps to indicate the lines along which 
most progress is being made Outstanding is the 
general movement towards the production of 
faster dyestuffs, particularly the vat dyes of the 
anthraquinone senes This has in part been made 
practicable by the greater availabdity of anthra- 
qiiinnnc itself, prepared from naphthalene by the 
very stnlung modem aero-oxidation method 
The story would be incomplete also without 
mention of the discovery of ‘caledon jado green', 
the beat green vat dyestuff The second line of 
development has been the production of dyestuffs 
suitable for viscose and acetate silks, which has 
been attended with a success obvious to all of us 
Mention may bo made of the ‘mgrain’ colours 
produced from the coupling components direct on 
the fibre, of the self-mordanting ‘noolan colours’ 
and of the ‘indigosol’ solubilised leuco esters 

The main facts of the dyestuffs story have been 
dnven home to the nation — research and always 
more research, research which makes us prepared 
for war and strong in peace, always finding new 
wonders of appbed orgamc chemistry Nature is 
full of colours-, as James Joyce wntes, “they 
glow and fade, hue after hue, sunrise gold, the 
russet and green of apple orchards, azure of 
waves” . yet man has been able to surpass them 
in brilliancy if not m boauty with his synthetic 
dyes 

The work will take its place on our shelves as 
the standard textbook on its subject E F A 


Structure and Development of Man 
Human Embryology and Morphology. By Sir 
Arthur Keith. Fifth edition Pp viii-(-568 
(London Edward Arnold and Co , 1933 ) 
32a. 6d. net. 

T his, the fifth edition of Sir Arthur Keith’s 
textbook, will be heartily welcomed, as it 
has occupied for many years a semewhat unique 


position It embodies various distinct improve- 
ments over the fourth edition which appeared in 
1023, but m spite of the accumulation of new 
facts and new points of view since that date, the 
author is to be congratulated on having been able 
to preserve the volume from undue expansion 
His clear and popular style of exposition conveys 
to the readers whom he has in view — students of 
medicine — the end results of the work of em- 
bryologists better than perhaps any other text- 
book The text is reduced to the minimum con- 
sistent with clarity Much detail has necessarily 
I been omitted, but the needs of the medical student 
have been in this respect kept m view Although 
ideas differ regarding the relative importance of 
fa^sts of observation and mterpretation, Sir Arthur 
Keith's selection, in view of his long and varied 
expenence, may be acroptod, at least so far as 
organogenesis is concerned, as satisfactory 
The old title of 1001 is perhaps rather out of 
' date Descriptive embryology has now become 
largely merged in a now and more comprehensive 
I morphology, and in this connexion the author’s 
! introduction of a now chapter on “Expenmental 
I Embryology” is to bo commended The text of 
the old description has not been greatly altered, 

I but it IS fully brought up to date, and the addition 
to each chapter of a bibliographical appendix — 
coupled with notes — constitutes a valuable im- 
provement The notes provide matenal for a 
different class of reader from the elementary text 
Many deal wnth more abstruse and doubtful 
points, and open vistas regarding the moat recent 
advances, while the references to literature send 
the mquinng student to the sources where ho will 
find — ^what the keener semor student desires — 
some knowledge of the actual evidence m sections 
and reconstructions from which the story has 
been compiled, and upon which the purely dia- 
grammatic illustrations arc founded These last 
have not been greatly added to, but we welcome 
some newcomers which show the same ingemous 
and mforming quahty as the old 
The chapters on onganugeny maintain the old 
level of clear elementary description which has 
given this textbook the sucoess it has attamed 
The section on the early stages of development 
IS perhaps scarcely so successful It is relatively 
more popular and introductory This is inevitable 
without the use of more comparative data cntaoally 
considered, but as a brief mtroduction it may 
’ serve sufficiently well the aim of the bo(A as a 
whole. T. H. B 
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Short Reviews 


Thermodynamta Applied io Head Engines • a 
Textbook covering the SyUabusea of the B 8c 
{Eng ) and AMI Meek E Examtnattona tn this 
Svbjecl. By K H. Lewitt (Enainoeruig Degree 
Senes) Pp x+347 (London Sir Isaac 
Pitman and Sons, Ltd , 1033 ) 12« Od net 
A VBBY nsefiil account u given in this book, from 
an engineenng point of view, of the appheation of 
thermodynamics to the theory of the stram engme, 
mechanical refhgeration, steam nozzles, steam 
turbmes, fuels and the mtornal combustion engme 
Students reading for the final ezammation for an 
engineenng degree should find the accounts of 
these applirations helpful. The author states that 
the "subject has been methodically developed from 
the fundamental laws of expenmental physics” 
Him attitude towards some of these fundamentals 
may bo gauged from the quotations following, 
which the reviewer gives without comment 
"It has been calculated that a gas will occupy 
no volume at a certam low temperature known os 
absolute zero temperature . . The accuracy of 
the assumption is extremely doubtful, as the 
gas would liquefy before this low temperature 
IS reached ” 

"A perfect gas is the name given to the natural 
state of any substemee of which the evaporation 
from the liqmd state is complete ” 

"Liquids and solids have one specific heat only ; 
but a gas is regarded as having two distmct 
specifio heats *’ 

"Boyle found experimentally that when a gas 
IB heated at a constant temperature the pressure 
multiphed by the volume remains constant ” 
"Entropy cannot bo regarded os a physical 
property of the fluid ; it is an imaginary property 
which was devised by Rankine and is used by 
engineers as a means of providing a quick solution 
for problems dealing with tbe adiabatic expansion 
of vapours ” A F 

Expenmental Eleetnoal Engineering and Manual 
for Electrical Testing for Engineers and for 
Students tn Engineering Laboratories Vol. 1 
By Prof V. Kanpetoff Revised by Prof Boyd 
C. Dmuuson. Fourth edition, oompletely revie^ 
and reset xxviu+781 (New Yorit • John 
Wiley and Sons, Inc ; Londem : Chapman 
and Hall, Ltd , 1933 ) 37s fid net 
Tma volume is written for engineers and for 
students m engmeering laboratones It eimtains 
very few mathematical fonnuke and very little 
theory It will be useful to electndons m testing 
laboratones and to students who have a wide 
elementarv theoretical knowledge of Hie subj'ect. 
As a work of reference it will be of value , the 
methods of testing given are good and many of 
them are standard methods m the United States. 
The methods given of diagnosing the oaoset of 
faulty running in machinery can also be ocun- 


mended. We notice that in this edition the chapters 
on telephone practice have been omitted and also 
the chapter on primary cells The book therefore 
deals more exclusively with heavy engmeenng. 

Direct and Alternating Currents. Theory and 
Machinery By Prof. E. A. Loew. Pp. xiii +fi6fi. 
(New York- McGraw-Hill Book Co , Inc , 
London - MoQraw-Hill Publishing Co , Ltd , 
1933 ) 27s net 

In this volume the author reviews the theory of 
the eleetno cuxniit and the operating pnnciplee 
of electric machinery. The appheations of eleo- 
tncity MU now so numerous that it is very difficult 
to decide what to describe Mid what to omit 
That everything has to be moluded m one volume 
makes it necessary to pass lightly over much 
theory, and since the student will m his future 
practice come across many types of equipment 
some of which it is necessaiy to describe, there 
iH practically no space for modern theory Luckily 
the laws a^ pnnoiples necessary to understand 
the performance of everyday electrical machmes 
are few m number. The author has made a happy 
selection and the book will be usefiil to the technic^ 
student 

Practical Acoustics for the Constructor By C. W 
Glover Pp. xi+4fi8+27 plates (London 
Chapman and Hall, Ltd., 1933 ) 25«. net. 
Thubb is little excuse nowadays for a badly 
designed hall, church or theatre — badly designed, 
that is to say, from an acoustic pomt of view 
The principles which govern acoustic design are 
very well understood, and the number of books 
dealing with architectural acoustics is legion Mr. 
Glover’s addition to the list may be recommended 
as a thoroughly practical volume, designed for the 
use of practismg architects. The information given 
18 verv fiill and detailed, and the work forms a most 
useful book of reference. There is a remarkable 
bibliography appended to the volume. A F. 

The Great God Wadte By John Hodgson Pp. 
vm + 127 (Eggington, Beds. ; John Hodgson, 
1933 ) n p 

Aboumints axe more likely to prove weighty m 
the absence of exaggerated {vesentment, and may 
easily show fallacias m depniding upon statistics. 
Issue may be joined with the remark, that taxation 
impoven^es one class to ennoh another ; and the 
glorification of leisure as the doles far non troppo, 
m place of an honest day’s work, as hitherto 
understood, is to be deploi^. Mr. Hodgson has 
wandered up and down and to and firo, with the 
amazmg resultant discovery, that the U.S.S.B. 
deserves praise at the expense of the rest of the 
world. ^ trend of events during the last few 
months serves to discount the value of much of 
Mr Hodgson’s text. P. L. M. 
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Heavy Hydrogen 

I N a lecture delivered bef<ne the New York 
Section of the American Chemical Society on 
December 8, Prof. H C. Urey ^ve some further 
information as to the propertue of the heavy 
hydrogen isotope of mass 2 01366, that of light 
hydro^ being 1 00778 (both on the 0‘* — 16 
scale) 

Attempts had bem made to separate the 
hydrogen by fractional distillation of the liquid, 
oaloul^ion showing that the vapour pressures 
should be difierent, but the method was not 
successful because the low surface tension of liquid 
hydrogen makes it difficult to prevent its escape 
as mist in the fractionating oolmnn. A method 
dependmg on diffusion into flowing mercury vapour 
was no more effective. Some de£^ of the a^ual 
method of separation, depending on electrolysis 
with water-cooled mckel electrodes in cells each 
containing 300 c c of potash solution in water 
from oommereial cells enriched to 0 6-1 per cent 
of “deuterium oxide", are given. The current is 
26 amp , and M cdla are placed in aeries across 
110 volts. Eleotrolysia is carried on until the 
volume is reduced to one third, when the residual 
electrolyte is removed, two thirds distilled from 
the potash, and combined with the nndistilled 
hquid Electrolysis to one third is again carried 
out, and be gmm ng with the second stage, the 
hydrogen and oxygen gases are recombined to give 
a liqmd containing 0 3-0 4 per cent of “deutenum 
oxide". The progress of the fractionation is 
followed by observation of the refractive mdex. 
Investigations on the equihbrium 

2H*i ^ h; I, 

mve resulta agreeing with calculations which show, 
for example, that the ratio of the equihbrium 
constants with light and heavy hydrogen should 
be 1 222 at 700° abs The equihbrium constants 
for the reaction 

HJ +HS::2H‘H* 

gave 3 28 (3 27), 3 73 (3 77) and 3 76 (3 82) at 
208 1°, 671° and 741°, ate., the calculate values 
beii^ m brackets* Experiments by Cnst and 
Dalin showed that no interaction between heavy 
hydrogen and the light hydrogen of water over 
which the gas was confined had occurred m a few 
weeks ; the difierent result reported by Oliphant* 
m^ have been due to tiie presence or a catalyst. 

Experiments by Bittenb^ and Urey on the 
dectrol^c separatioii of hydro^ isotopes pointed 
tp a kinetic explanation of the phenomenon; 
unless the differences in electrode potentials are 
much greater than those indicated by calculations, 
it does not seem possible that the separation is 
doe to this cause*. The ph^ological properties 
of heavy water are supposed to dep^ on p^Ue 
differ en ces in ionisation constant and in reaction 
vdocities as ccmipared with ordinaxy water 


and Heavy Water 

A design of eleotralytic cell for (xmcentrating 
heavy water has been desenbed by Harkins and 
Doede* but no details of performance are given. 
The spedfic rates of discha^ of light and heavy 
hydro^ atoms on various metal cathodes have 
b^ measured by Topley and Eynng* and the 
results considered with reference to the theory of 
over-voltage they are not inoonsutent with the 
view that the separation is almost entirely due 
to the zero-point energy difference. The slow 
process at the cathode does not appear to be 
combination of atoms to molecules 
A method for determining the concentration 
of the heavy oxygen isotope O’* in water during 
treatment* depends on decomposing the heavy 
water with heated iron and combining the hberated 
hydrogen with ordinary oxygen fnm hot copper 
oxide and condensing the water (X) so formed 
The iron oxide is then decomposed by heating in 
ordinary hydrogen and the water formed (Y) 
condensed. The water X was found to be identical 
with the initial heavy water, whereas Y was 
identical with ordinary water Hence there is 
no appreciable concentration of 0“ in the electro- 
lytic process 

Several mvestigations of the properties of heavy 
water, m addition to thoee already reported in 
these columns', have been published. The solu- 
bilities of one or two salts in heavy water are 
distinctly lower than ui ordmary distilled water* 

1 000 gm. of ordinary water diswlves 0 369 gm. of 
sodium chloride at 26° and 1 gm of water oon- 
taimng 92 per cent of hydrogen as H* dissolves 
0 306 gm , a difference of 16 per cent, whilst the 
corresponduig figures for barium chloride show a 
difference of 19 per cent 
The densities, refractive mdices (n^i, and i»°u)i 
molar refrraction for D line, viscosity {n), surfhoe 
tension (y), dieleotno constant (D), magnetic 
suBceptibihty (X) and molar snsoeptibihfy of 
water containing 81, 63 6 and 92 per cent hydrogen 
as H* (assuming the density 1 -1066 for pure H^O) 
have teen measured, uid the values extrapolated 
to pure H;0. Selwood and Frost’s values* are 
(the values for ordinary water m brackets) : 

I 3281 (1 3329); n<>H, 1 3266 (1 8309); H 2 
mp (10-87 mp): y, 67 8 (72 76); X x 10*/gm. 
(92 per cent water), — 0 66 (-0-72); molar 
snsoeptibihty x 10*, - IS (- 13). 

Lewis and Macdcmald found the viscosity, at 
several temperatures (6°-36°) higher than that of 
ordinary water, but their value at 20°, 12 -60, is 
not in agreement with Selwood and Frost’s. The 
dielectrio constant Is lower thui that of ordinary 
water ; D*/D> - 0 982 at 10°, 0-990 at 26°. The 
abnormality as compared with odinary water 
^decreases with riserin temperature for all properties 
'investigated. , 

The refractive index** affords a convenient 
method of determining the prqportlons of HK) 
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and the effect of the O’ ' isotope is opposite 

in sign from that of H*, and the measurement of 
the density and rofiaetivity gives the complete 
isotopio composition (H‘, H*, O’*, O**) of a sample 
of water The mutarotation of a-d-gluoose m 
heavy water shows that the displaoeahle hydrogen 
atom of the sugar is immediately replaced by H* 
from the water, and the mutarotation is duo to 
a change in which the double bond ui a carbonyl 
group, - (>-0, 18 replaced by a ring formed by 
the migration of a hydrogen atom" 

By the interaction of heavy water with 
magnesium iiitnde, ammonias m which the 
hydrogen atoms are predominatmgly H* (dcutcro- 
ammonias) are produciHl, which have higher 
melting points, boihng points and latent heats than 
ordinary ammoma’* 

Further experiments on the physiological effects 
of heavy water** show that the filaments of 
Sfnrogyra m water of specific gravity 1 000001 
are charactensed by lack of movement, absence 
of abscission or cell disjunction, and greater 
longevity The usual effect with ice and steam 
water was confirmed’* The results suggest a 
stabilising action of water contaming H', perhaps 
an effect on the colloids in the organism, the water 
bound in such colloids bemg known to be denser 
than free water A slightly higher pH (as deter- 
mmed with bromthymol blue) for this sample of 


water was found. In other experiments’*, de- 
creased enzyme activity and fermentation m 
isotope water, a more extensive spread of OadUa- 
toTW (perhaps due to a pH of 6 77 as determined 
by the glass electrode), and the followmg results 
with Sptrogyra nUtda wore found ■ a representa- 
tive filament of 31 oells m isotope water had 43 
cells after 6 days, of which 3 were dead , a fila- 
ment of 37 cells in ordinary water showed no 
cell division at the end of 6 days and 20 cells 
died , in ice water renewed twice daily, a filament 
of 60 cells showed 16 abnormal at the end of five 
days, whilst the filament in freshly condensed 
water renewwl twice daily showed aU its 50 cells 
dead or shrunken m the same penod , the control 
filament (pond water) had 47 oells initially and 
64 normal cells after six days 
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Ernst Haeckel (1894-1914) 


By Prof, E W 

■'HE career of Prof Ernst Heinnch Haeckel, 
the centenary of whose birth falls on 
February 16, belongs to the heroic stage of the 
history of the theory of evolution In 1862, at 
the early age of twenty-eight, he was appointed 
to the chair of zoology in the Umversity of Jena, 
a post which he held until his death in 1914 

Haeckel's life bears a strung resemblance to that 
of Huxley, for like Huxley his life’s task was propa- 
ganda m favour of the theory of evolution agfunst 
the then prevalent theory of the origm of species 
by a senes of supernatural interpositions of the 
Ihvino Being Lake Huxley too, he was an ardent 
advocate of the animal ongm of the human race 
But there were marked differences between the 
two men , Haeckel was a harder hitter than Huxley, 
and withal a much more reckless one, smee he 
was apt to make wild statements on the basis of 
msufficient data, as, for example, when he stated 
that if there were a line to be drawn between 
ammals and men, the lower races must be included 
amon^ the apes The most recent anthropo- 
logicaT studies seem to indicate that in the essential 
make-up of their minds the most primitive men 
are very like ourselves ■ the data and presupposi- 
fions from which they start are different and so 
are their customs and traditions, but granted 
these postulates the oonolusums at which they 
urive are natural enough But on the whole, 
Haeckel was a sounder biologist than Hiudey 


MaoBriux, f r s 

whilst he embraced with enthusiasm Darwin’s 
arguments about natural seleetiun, he was never 
deceived into thinking that the mere survival of 
some and the death of others could account for 
progressive evolution he saw quite clearly that 
the vital question was the ongm of the ‘ variations’ 
which distinguished the survivor from his less 
fortunate brother, and in this matter he followed 
Lamarck When he popularised his views m his 
fEunous "History of Creation’’ he dedicated the 
work to "Jean Lamarck and Charles Darwm’’ 
Haeckel excelled Huxley also in the amount of 
actual zoological work which he accomplished Thus 
he wrote a descnptive monograph of the Badio- 
lana collected by H H S Challenger, giving the 
characters of no less than 3,600 new species 
This work occupied bun fra ten years He also 
monographed the calcareous sponges, but the 
greatest task which he attempt^ was to sketch, 
assuming the truth of the evolution theory, the 
actual course which evolution had pursued in 
produemg modem plants and animals His 
conclusions were embodied in his “AUgemeine 
Morphologic’’, of which the "History of Creation" 
may be regarded as a popular edition Of course, 
the state of zoological and botanical knowledge 
at the time that these books were written was & 
too moomplete to permit of any but the vaguest 
sketches of the course of evolntion, but there can 
be nothing but adnuration for Haeckel’s bold 
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adventure. In the ciroumstanoes, it waa the right 
oourae to pursue it aummansed pre-exiating 
knowledge and provided both a foundation and a 
framework for future work, and aome of the moat 
important and fundamental of Haeckel’s ideas 
have stood the teat of time Thus he divided living 
beuigs into Animals, Plants and Protista , regard- 
ing the last group, which mcluded the simple 
umoelluiar organisms, as the common seed-bixl 
from which both animals and plants have sprung 
The discovery of green ciliatM like some species 
of Stentor and Vortteella, and of colourless 
carnivorous Dinoflagellates which devour 3'oung 
oysters, in addition to the ordinary brown species 
which bve like brown seaweeds, has more than 
justified Haeckel’a classification 

Haeckel’s most far-reachmg hypothesis was, 
however, his famous ‘biogenetic law’ He in- 
vented the terms phylogeny and ontogeny — the 
first, according to him, designated the palieonto- 
logical history of the race, the second the history 
of the development of the individual from the 
egg to the adult condition The law connecting 
these two was the ‘Biogenetic fundamental 
principle’ stated in his own words, it ran thus 
“Ontogeny is a short and quick repetition, or 
recapitulation of PhyloMny dotermmed by the 
laws of inhentance and adaptation” Haeckel 
pointed out that if this principle be admitted, 
there is some hope of tracing, in outhne at least, 
the actual course of evolution , whereas if we 
were to confine ourselves to paloxintological 
evidence, wo should only see glimpses of evolution 
in special cases The past history of the Vertebrata 
may be traced from fossils with considerable 
exactitude smoe vertebrates possess an internal 
skeleton which is often preserved and which gives 
in its scars and processes, evidence of the muscles 
which once accompanied it and consequently of 
the actions and habits of the animal which possessed 
the skeleton The external skeleton of extinct 
Crustai^a which chngs tightly to every protu- 
berance of the body, also reveals a good deal about 
the activities of its former possessor But what 
scanty light do the shells of extinct MoHusca and 
the tests of ancient Echinoderms thmw on the 
internal struoturO of their owners ' Who would 
dream from thou- evidence that radiate Echino- 
derms were derived from bilateral ancivitors t 
In our judgment the formulation of this bio- 
genetic law was the greatest service which Haeckel 
did to the science of zoology, and the more we 
reflect on it the greater the service will appear 
Haeckel was, of course, aware that these rerainu- 
oenoes of ancestral life could bo modified, blurred 
or occasionally completely obscured He knew 
that for the elucidation of hfe-histones only the 
comparative method would avail , and just as in 
the comparison of two ancient documents the 
truth will shine through the errors peculiar to 
each one, so with hfe-histones 
The acceptance of this law as giving a picturer 
of evolution drew with it certain conclusions as 
to the causes of evolution. Haeckel described 


variations os ‘adaptations’ There were, he said, 
two classes of these, namely, (1) small ones which 
were the result of habits and which were tratu~ 
mtUed to poatentu wtth greater eertatnig the iortger 
they had Uuted (this is pure Lamarckian dootnno), 
and (2) great adaptations which appeared suddenly 
and the causes of which were unknown to us, 
though m some cases they appeared to have 
originated with mtra-utcrine mfluences Those 
latter are now, of course, called mutations, and 
it was the firrt category alone which Haeckel 
beheved to be significant for evolution, for the 
growth of the individual suggests that evolution- 
ary growth was slow, functional and continuous 
The biogenetic law proved a tremendous 
stimulus to zoological research Of course, it 
encountered opposition , its enthusiastic votaries 
desired, like all enthusiasts, to reach the ‘promised 
land’ at once they failed to realise that ancestral 
history could only be elucidated by prolonged, 
careful and comparative research They could not 
deny themselves the pleasure of making wild 
guesses as to ancestry based on the study of some 
one hfe-history and m time ‘Haeckehsmus’ became 
a term of reproach But the principle was essen- 
tially sound , from all opposition it emerged 
triumphant it has been transferred to ever wider 
fields and has been found to throw light even on 
the development of the mental hfo of man A 
certain school of biologists at the present day 
affects to denigrate it and that for obvious reasons, 
for if it IS sound then one thmg is certam, muta- 
tions have played no part in evolution But 
ancestral history stands out so clearly m some bfe- 
histones that none but the wilfully blmd can deny 
its presence Amongst the Ctenophora, for ex- 
ample, there are two aberrant forms, Tjafiella 
and Caloplana 'The first reM-inbles a sponge, 
the second a flat-worm , yet both begin their 
free existence as typical httle Gtenophores, globular 
m form with 8 meridional bands of ciUa relating 
from the upper pole But if ancestral history is the 
foundation of some hfe-histones is it not reasonable 
to assume that it hes at the base of all t 
The real originator of the theory that evolution 
proceeded by jumps and that "Discontinuity m 
variation was the cause of discontinuity m species” 
was the late Dr Bateson In his fint and beat 
work on the development of Balanogloaawi he found 
himself dnven to the conclusion that Echmoderms 
and Vertebrates had radiated from a common 
stock and his faith In ‘recapitulation’ failed hun, al- 
though it u interesting to record that this con- 
clusion has been sustained by recent research and 
that from the most unlikely quarter, namely, 
biochemistry Hu then made “U gran rtfiuto’* a^ 
fell back mi sports and monstrosities as the 
material of evolution. At the meetmg of the 
Zoological Congress in Cambridge in 1898, BateaiHi 
put forward 1^ views Haeckel was present at 
the meeting and some sentences of his still hnger 
m our memory. He said that if views like these 
are to be accepted, ‘‘Kebren wu- Iteber zu M<Mee 
xuruok” 
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Prehistoric and Primitive Surgery 


T he Vicary lecture before the Royal College of 
Surgeons was deliYorecl on Deoember 8 by 
Dr. L W G Malcolm, oonservator of the Wellcome 
Hutonoal Medical Museum, who chose as his 
subject “Ptehistonc and PtunitiT® Surgery” 

The surgery of prehistono and primitive times 
cannot be treated on rational lines when it is 
oonsiderod in time and space There is all the 
difference in the world between the ideas of 
primitive man and those of the founders of rational 
medieine and surgery — the Qrodcs. It does not 
appear that there is any oommumty of ideas m the 
primitive world unless considered from the ntual- 
istio pomt of view 

Omitting for the most part reference to pre- 
historic Europe, to which detailed attention, 
especially in regard to trephining, has boon paid 
by Dr. Wilson Parry, the available evidence shows 
that certam major operations have been performed 
by the prehistono and primitive suigeons, mvolv- 
mg a greater or less degree of skill and knowledge 
of anatomy . but such methods of treatment as 
bandaging, poulticing, lanomg, bone-setting and 
the rarer amputation, massage, especially ui rela- 
tion to child-birth, cupping and bleeding, blistering 
and cautonsmg, fomentation and the vapour-bath 
were more or less common knowledge of the tnbe, 
as the product of a real, if perhaps uncritical, 
experience 

The leochcraft of the professional medicine-man, 
or shaman, is in a different category Although ho 
has a knowledge of everything the lay medicine- 
man may practice, he is able to control the basis 
of mamc, the umversal power or soul-mona. 
Magical therapeutics may be traced from the 
earhest tunes down to the present day. The 
magical ntual had an accompanymg expression m 
some therapeutic measure, for example, blood- 
letting or massage When a medicme-man, for 
example, trephined a head, he was performmg a 
nte to satisfy the religious beliefs of the tnbe , 
but as the tnbe processed in knowledge, the 
ritual process was abwdoned and an allegorical 
object substituted as an offering to the god Thus 
a gourd with a hole in it was offered to the god, 
who accepted it as a trephmed head in beu of the 
actual operation. 

Turning to the rational surgery of punitive and 
|»ehi8tono peoples, trephining of the skull was 
paotiaed by the pre-Columbian Inhabitants of 
nru, the methods employed felling mto four 
group: scraping, sawmg, cutting, and drilling, 
the last being rare The objects <» the operation 
were to treat a depressed fracture, such as might 
be caused by a sling-shot, to reli^ pain or for 
superstitious reasons. The evidence mi the whole 
does not support the use eff a plate to fill the hole, 
oe of suture. The cmration is repotted to-day, 
espeoally m North Africa, Polynesia, India and 
Peru 


The lesion now known as the sincipital T is 
found on skulls from the dolmens near Nantes m 
France It takes the form of a long antero-poaterior 
groove along the sagittal suture, terminating near 
^e obelion whore the transverse branch is en- 
rountered It has been recorded among the ancient 
Canary Islanders as due to the cauterising of a 
soanffcation with a flint knife, and a similar lesion 
has been found in a pre-Columbian female skull 
from Peru In the Middle Ages this operation was 
performed on demented individuab, usually female, 
to allow the application of heated objects to the 
skull It reduc^ “the amount of cold humours in 
the head”. 

The disease uta, a phase of leishmaniasis, has 
left traces on certam uulls firom South America 
The primitive surgeon would appear to have 
amputated the disMsed part of the face in one 
example The effects of wis treatment are repre- 
sented m the realistic Peruvian prehistono pott^ 

In major surgical operations, the most astound- 
mg 18 tbe Ctesanan operation performed by a 
native of Uganda m 1879 The wound healed 
«itirely on the eleventh day A similar operation 
has been recorded among the Chippeway Indians, 
but without detail. Ovanotomy is said to be per- 
formed in India and among the abongmes of 
Australia , but exact evidence is lacking. Although 
the Aztecs and Incas must have acquij^ a know- 
ledge of anatomy from the praotioe of extracting 
the heart from the hving sacnfioial victim, they 
do not seem to have been led thereby to p^orm 
operations on the mternal organs 

Hernia was treated among the Pueblo Indians of 
America by the use of pads and bandages, and the 
Basket-makers used a flattish oval pad This was 
worn by new-born infants by means of long strings 
to prevent umbilical hernia Umbihcal hernia is 
extremely common among primitive peoples, 
especially m Africa , but they do not appear to 
do anything for it 

Prom the prehistoric pottery it would appear 
that the Incas performed some remarkable opera- 
tions on the limbs. The cliff-dwellen of North 
America, who suffered severely from fractures, 
were skilled in the use of splints for thi^ and arm, 
a purpose for which the Aztecs used the leaves of 
the century plant, moist clay serving as a cast. 
The aborigines of Sonth Australia coat the firao- 
tured limb in a kind of plaster of Paris. Among 
the North Am^oan IndiMiB, manipulatioix a^ 
partioulariy triwtion, manuid and mechanical, 
were employed in the lednotion of'dfelooatkms 
Bdaxation was pcoduoad by the use of stra- 
monium, alcohol, infruions of tobacco and other 
drinks. 

Three methods of blood-letting are practised by 
primitive peoples : suction, scar i ficati o n and 
veneaectictt. IngHiioiis methods of venesection 
were employed. One found aaiong the Indfeas of 
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the lathmoB and Brasil -was to shoot a atone* 
headed arrow into tiie Teasel. Thu method ia also 
found m New Guinea. Venesection u employed 
in the armpit, the forehead, the vertex and various 
other parts of the body. In Pern the veins at the 
root of the nose were opened The uae of the 
cupping vessel u widespr^. 

The stopping of a blood-vessel presents diffi- 
culties , but the methods employed are amazing 
m thoir variety, mcluding powder^ gum, charuoal, 
ashes, eagle’s down, bandages of bark, coeonut 
fibre, etc A kind of tourniquet of bai4 cloth u 
recoded m Loyalty Islands, Tahiti, Samoa and 
Tonga The prevalent method of cleansmg wounds 
among the American Indiana was by sucking 
out the pus, a method which gave the shaman 
»)pportunity to duplay hu magic power by 
showing a pebble which he had sucked from the 
wound 

While it has been shown from the examples 
quoted above that the primitive peoples of America 
had a certain idea of rational surgical procedure, 
the remainder of the primitive world, with few 
exceptions, did not exhibit the same degree of 
surgical appreciation The races and tribes of 
Africa who practise an advanced procedure have 
derived their knowledge firom other races — all 


tribes south of the Sahara, for example, have been 
influenced by Arabiui surgeiy. There u, however, 
a remarkable number of mutations which mvolve 
a oertam knowledge of surgery. Theee are usually 
ntualutio m ongm, such as mroumoiaion (male 
and female) and infibulation There are no leas 
than fourteen difibrent methods of operating on 
the male gemtaha employed m various parts of 
the primitive world. Among other forms of 
mutilation is amputation of the Angers, which was 
practised by the Aurignaman peoples of palssohthio 
times and is record^ by impnnts on rocks m 
California, Arizona, Peru, Africa and Australia. 
Cicatrisation is also a sacrament Other mutilar 
tions m a variety of forms are practised on the 
nose and cheeks Piercing the tongue is not 
common, but excision of the tongue is practised 
m West Africa 

A review of the subject leads to the behof that 
the resistance of primitive people is abnormal, 
compared with that of modem civilised races Their 
apparent mdifference to pam and the infrequency 
of blood-poisoning indicate that modem races pay 
for thour civihsation m terms of lessened resistance, 
pathology and neurology 

The lecturer expressed his acknowledgments to 
Dr B Moodie and Dr L Freeman 


Artifiaal Production of a New Kind of Radio-Element 


By F JoLioT and I Cpbib 

OOME months ago we discovered that oertam 
•3 light elements emit positrons under the 
action of a-partioles' Our latest experiments have 
shown a very striking fact . when an alumimum 
foil 18 irradiatod on a polonium preparation, the 
emission of positrons does not cease immediately, 
when the active preparation is removed The foil 
remains radioactive and the emission of radiation 
decays exponentially as for on ordinary radio- 
element We observed the same phenomenon with 
boron and magnesium* The half life period of 
the activity is 14 min for boron, 2 min 30 sec for 
mamesium, 3 nun . 16 sec for aluminium 

We have observed no similar effect with hydro- 
mn, lithium, beryUium, carbon, nitrogen, oxygen, 
fluonne, sodium, silicon, or phosphorus Perhaps 
in some oases the life period is too short for easy 
observation 

The transmutation of beryllium, magnesium, and 
aluminium o-particles has given birth to new 
radio-elements emitting positrons These radio- 
elements may be reg^ed as a known nucleus 
formed in a particular state of excitation ; but it 
IB much more probaUe that they ore unknown 
isotopes which are always unstable. 

For example, we propose for boron the following 
nuclear reactiem : 

,B»* + jao*=r,N"+,»‘ 

,N“ being the radioactive nudeus that dlsin- 
tegrates with emiarion of positrons, giving a stable 


Institut du Radium, Pans 

nucleus «C“. In the case of alumimum and 
magnesium, the radioactive nuclei would be 
and ,,8i*’ respectively 

The positrons of alumimum seem to form a 
contmuous spectrum similar to the ^-ray spectrum. 
The maximum energy is about 3 X 10' e v As in 
the case of the contmuous spectrum of p-rayn, it 
will be perhaps necessary to admit the simnltaneous 
emission of a neutrino (or of an antineutrino of 
Louis de Broglie) in order to satisfy the principle 
of the conservation of energy and of the con- 
servation of the spm m the transmutation. 

The transmutations that give birth to the new 
radio-elements are produced m the proportion of 
10*’ or 10'* of the number of a-partioles, as for 
other transmutations With a strung polonium 
preparation of 100 milliounes, one gets only about 
100,000 atoms of the radioactive elements Yet 
it IB possible to determme their chemical 
properties, detecting their radiation with a 
counter or an ionisation chamber. Of course, the 
chemical reactions must be completed in a few 
minutes, before the activity has disappeared. 

We have irradiated the compound b^n nitride 
(BN) By heating boron nitrids with caustic so^ 
gaseous ammonia is produced The activity 
separates from the boron and is earned away with 
the ammonia. This agrees very well wiui tte 
hypothesis that the radioactive nucleus is in 
case on isotope of nitrogen. 

When irradiated iduminium is dissolved ih 
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hydroohlono acid, the activity u oomod away by transmutation of boron, magnesium and 
with the hydrogen in the gaseous state, and can alumimum, the names radionttroffen, radiostlteon, 
be collected in a tube The chemical reaction must radxofhosfiwrua 

be the formation of phosphme (PH,) or silicon These elements and similar ones may possibly 
hydride (SiH«) The precipitation of the activity be formed m different nuclear reactions with other 
with zirconium phosphate in acid solution seems bombarding particles protons, deutrons, neutrons 
to indicate that the radio-element is an isotope of For example, ,N*' could perhaps be formed by the 
phosphorus capture of a deutron m ,0*', foUowed by the 

Those experiments give the first chemical proof emission of a neutron 
of artificial transmutation, and also the proof of 

the capture of the a-partide in them reactions* *. ^ ^ *• 

We propose for the new radio-elements formed • irtnu cuiie it r Jouot, r r , meeUns of reb », 1034 


Obi 

Sib Donald BIacAltstkb, babt , x o b 

B y the death at Cambridge on January 15 of 
Sir Donald MacAlister of Tarbert, in his 
seventy-ninth year, a great personahty has passed 
out of the ac^emio and medical life of Great 
Bntam Ho was a Scottish highlander descended 
irom the MacAlistera of Tarbert in Argyllshire, a 
family which for about five centunea possessed 
considerable lands m Kintyre and the heads of 
which were hereditary keepers of Tarbert Castle. 
Although originally a branch of the great ckm 
MacDonald, ^ey held their Tarbert possessions m 
charter from the Campbells with whom they oast 
m their lot in pohtica and war 
Sir Donald MacAlister was bom m Perth on 
May 17, 1864, and received his school education 
there and m Aberdeen and Liverpool, the changes 
in family residence being necessitated by his 
father’s business activities In 1873 he entered St 
John’s College, Cambndge, and m 1877 was semor 
wrangler and first Smith’s prizeman m addition 
to reooivmg many other Uraversity distmctions 
A year later ho was elected a fellow of his college 
and having meantime turned to the study of 
mediome he graduated M B in 1881 and M.D in 
1884 SettbjQg m Cambndge as a oonsultmg 
physician, he was appomted Linacre lecturer on 
physio and a member of the staff of Addenbrooke’s 
Hospital and thus became actively engaged m 
medical teaching His earhest profession^ studies 
had been in the domam of pathology, but this was 
soon superseded by pharmacology and thera- 
peutics, subjects m which he retained a keen and 
active mtorost to the end. In recognition of his 
special attamments he was chosen president of the 
^tion of Therapeutics at the Toronto meeting 
of the Bntish Medical Association and for many 
years was chairman of the “Bntuh Pharmacopoeia” 
Committee, the 1898 and 1914 editions of which 
owed a great deal to his collaboration 
Although deeply mterested m scientific and 
medical research keenly appreciative of their 
results, Sur Donald MacAlister was never a ‘research 
worker' m the ordinary sense of the term Hu 
cast of mind and abdities were more those of 
the statesman and administrator and it was in 
these directions that he found a congenial field 


uary 

' for hu activities and that he reached hu hipest 
distmction. In Cambndge he took a large share in 
the admimstrative work of the University and in 
1689 was elected its representative on the General 
Medical Council He soon became one of its most 
infiuential members and when he resigned from it 
last year on account of failing health, he had 
served for forty-four years, twenty-seven of which 
were m tbe presidential chair As president hu 
advice was fir^uently sought by the ^vy Council 
and other Government departments concerned 
with the admiiustration of medical education, 
pharmacy and the pubhe health, and m these 
matters he gradually came to exercue a far- 
reachmg influence 

It was, however, not in medical matters only 
that Sir Donald MacAhster’s influence on higher 
education and its administration was felt Hu 
exceptionally wide knowledge and culture rendered 
him highly sympathetic to all the many depart- 
ments of umversity studies and activities , this 
led to hu being chosen chairman of the Umver- 
sities Bureau of the Bntish Empire, chairman of 
the Commission on the Umversity of Belfast, and 
to much other similar pubhe work In 1907 he 
was appomted by the (^wn to the high office of 
Prmcipal of the tTniversity of Glasgow and shortly 
thereafter was made K C B In 1924 be was 
created a baronet m recogmtion of hu many public 
scmcee. When he went to Glasgow he had no 
spe^l acquaintance with Scottish university 
affairs, but in a surpruingly short time he had 
acquu^ a complete grasp of them no lees in their 
busmees than m their teaching aspects, and thu 
soon found expression m numerous changes and 
reforms Dpmg his prmoipalship he inspi^ such 
confidence in the dtlsens of Glasgow that money 
was freely forthcoming for the establishment of 
many new chairs and leotuieahips and for general 
university expansion. Nor were the sooid and 
athletic sides of student life overlooked A new 
Umon costing £66,000 was built, new playing 
fields were provided and three residential balls fw 
men and one for women were acquired by the 
University. From many ccmtiibutors ho received 
persomdly a large sum of money which was 
devoted to the building of a chapel in memory 
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Wb regret to announce the followuig deaths 


of those members of the University who perished 
in the War, and this will ever remain a l^atiM 
memento of hu prinoipalship. 

Besides being the recipient of honorary academic 
degrees too numerous to mention m detail, Sir 
Donald HaoAlister was decorated by the French 
and Italian Governments, and from his fellow- 
oitisens he received the freedom of the city of 
Glasgow in reoogmtion of his great services to 
their University and in testimony of their personal 
esteem. In 10^ he resigned the prinoipalBhip after 
twenty-two years service and was unanimously 
elected Chancellor of the University in succession 
to the late Earl of Rosebery and Midlothian His 
success as an admmistrator was largely due to 
an inborn aptitude for affairs, to a retentive 
memory for details and to a clear conception of 
the objects to be attained, but these were greatly 
enhanced by his industry, his devotion to duty and, 
as time went on, his wide experience 


Prof. H. L. Chablani, professor of economics in 
the Umversity of Delhi, on January 14, aged 
forty-four years 

Piof Fntz Haber, formerly director of the 
Kaiser Wilhelm Institute for Chemistry and 
professor of physical chemistry m the Umversity 
of Berlin, known for his work on tlie thermo- 
dynamics of gas reactions, on February 1, aged 
sixty-five years. 

Dr William Page, general editor of the “Victoria 
History of the Counties of England”, and a com- 
missioner of the Royal Commission on Historical 
Monuments (Engla^), on February 3, aged 
seventy-two years 

Capt J White, C B , R N , formerly dean of 
the Royal Naval College, Greenwich, previously 
professor of applied mechames at the College, on 
January 28, a^ sixty-three 3 rear 8 . 


News and Views 


"Letteia to the Editor” 

Ditbino the year 1933, no lees than four liundred 
communications appeared m Natubb under the 
heading of “Letters to the Editor”, the big majority 
of which were the first announcements to bo published 
of now work — news from the actual contributors to 
advances m science. Of this total, 201 were from 
ecientifio woricers m universities and similar research 
centres m Great Britain and Ireland, and the re- 
mainder, 199, were from workers abroSKl distributed 
by continents as follows . Europe 78, America 07, 
Asia 37, Austraba 14, Africa 13. In this week’s issue 
of Natubb we are devoting 20 columns to ‘letters' 
and the size of the journal has been moreased to 
provide the nec e ss a ry space. Iliese 20 colunins are, 
we beheve, representative of the oorraspondmioe 
normally appearing m Natubb. The various items 
record current advances m bioehemistiy, atomic 
physics, radio communication, chemistiy, biology emd 
BO on, and they are wntten by workers m Allahabad, 
Cambridge, Copenhagen, Dehra Dun (India), Gron- 
ingen, Liverpool, London, Marne (UB.A.), Nanking, 
Oxford, Schenectady, Stockholm, Sydney and Upp- 
sala. Science truly is not confined by national 
boundanes. We think it a high oompliment that 
scientific workers all over the world should regard 
our columns as the appropnate place to announce 
the progress of their labours and to discuss scientific 
matters and topics m which science and its methods 
are mvolved. 

This part of the Amotion of Natubb os on mter- 
national journal of science has increased steadily m 
recent years. For some time post, the section of the 
journal devoted weekly to “Letters to the Editor" 
usually oooupies 12 columns and frequently has 
been moreased to 14 oohimiu or more. Already^ 
this year we have prmted 88 oohimna of ‘oorte- 
spondenoe', including the 20 ooliimns i^ipeanng m 
this issue. Yet the waiting list u still large. The 


amount of space which can be given to ‘letters' m 
a normal issue of Natubb must of necessity be 
limited if the journal is to discharge the remainmg 
part of its function as a general journal of science, 
and we may oven be obhged in the future to ask 
correspondents to linut their ‘letters’ to about five 
hundr^ words, or one column of space. For tho 
present, we would urge them most strongly to be 
concise and precise m their communications, so far 
as IB consistent with makmg them mtelligiblo to the 
general reader A oertom amount of spocialised 
matter is inevitable m aunounoements and dis- 
cussions, particularly of recent advances, but severely 
teohmoal oommimications, of mterest to a few workers 
imly m the same highly specialised field, are out of 
place m a general journal such as Natubb, which 
endeavours to keep its readers mfoimed of the 
broad luies of progress m aU soientiflo subjects. 

Dr. C. V. Drysdale, C3., O J.B. 

Db C. V Dbysdalb, director of scientific research 
at the Admiralty, whose impending retirement is 
announced, has long been recognised as an authority 
on eleotrimd measurements. In the early part of 
this century, while m charge of the Electrical Engm- 
eering Department of the Northampton Polytechnic 
Institute, he devoted considerable attention to 
measurements in the alternating current circuit, and 
his woric on the dynamometer wattmeter, and par- 
ticularly the dev^pment of the double element 
instrument for the measurement of polyphase power, 
IS now well known. This was followed by several 
important contributions to technical literature on 
alternating current measurements, and mcluded his 
pioneer work on the design of instrument frans- 
formen. The regenerative dynamometer together 
with the oone streboeoope were also devised at about 
this time for the eqviipment of the laboratones He 
also mvestigated tiie poasibihtlea of using iron oores 
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m dynamometer inatrumrate and had some of the 


first iron-oorod wattmeters built to his design which 
gave remaricably good performanoo The simple 
phase shifting transfoimer was also designed cuid 
built, being originally mtonded to fooihtate testing 
tho performance of wattmeters at low power factors, 
and eventually this apparatus made possible his 
adaptation of tho direct current potentiometer to 
the measurement of ultematmg jiotentials This 
was tho first self contained instrument for this pur- 
pose, and m connexion with it ho designed the first 
vibration galvaiiomotor with tuning effected by 
variation of the magnetic control He also gave 
considerable attention to accurate msistanoe measure- 
ment and devised a new form of standardising bridge 
which was a combination of tho Kelvin and Carey 
Foster principles, and allowed of ]>recise comparisons 
betwi'cn standards over a wide range of \alues to bo 
made with groat accuracy and rapidity, and m con- 
nexion witli this bridge ho developed a novel and 
accurate ohm standard ingeniously componsaled ioi 
tempierature ohoitge Some time later ho designml 
low resistance standards with very small time con- 
stants for use in alternating current circuits 

Dr Dhvsuai.f’s activities were not, however, 
entirely tonlmod to work in cUx-tncal measurements, 
for at one time ho gave considerable attention to the 
testing of magnetic materials and invostignted ttie 
rotary hysteresis m iron and steel and developed an 
ingenious permeamotcr for testing magnetic materials 
in bulk He also contributed papers on the radiation 
from block-bodies and made some important deter- 
minations of the mechanical equivalent of light which 
were commumcatod to the Royal Society To him 
also belongs tho credit of initiating the teaching of 
technical optics, m what is now tho Technical Optics 
Department of the Northampton Polytechnic In- 
stitute, and mto this work ho carried the same 
enthusiasm and originality that choraotensod his 
eleotnoal work He devoted much attention to the 
curvature method of teachmg optics and devised 
many ongmal methods of optical testing and the 
apparatus for carrying them out When tho War 
came his services we're placed at the disposal of the 
Admiralty m connexion with submarine detection 
and destruction, and here his sound thooretical 
knowledgu and bnlhant mventivonoss found con- 
siderable scope and resulted m the appomtment from 
which he is now retiring. Dr Diysdole is also known 
as tho president of the Malthusian League and as 
the author of numerous papers on eugenios 

Sir WiUiam Fieecc (1834-19x3) 

WnxiAU Hknby Pbsbob, the distinguiahod olec- 
tnoian, was bom at Bryn Helen, Carnarvon, on 
February IS, 188i Educated at King’s College 
School and King's CkiUege, London, he came under 
the mituonoe of Faraday at the Royal Institution 
and, deciding to become an eleotnoion, in 1882 he 
entered the offioe of Edwin Clarii. The following 
year he was appomted a junior engineer on the staff 
of the Eleotno and International Tel^gn^h Co and 
afterwords was telegraph engmeer of tlie Channel 


Islands Telegraph Co. emd the London and South- 
Western Railway Ck>., introducing many improve- 
ments m railway signalling. In 1870 he jomed the 
staff of the Post Offioe, becoming m 1802 the engineer- 
m-ohief, a position he held until 1800 His work in 
telephony began in 1877 and it was he who brou^t 
to England the Bell telephone with which Kelvin 
and Haughton gave an amusing demonstration at 
the Plymouth meeting of tho Bntish Association that 
year As much scepticism existed regarding the 
capacity of the telephone, Preeoo arranf^ for the 
transmission of tho notes of a bugle from Southampton 
to the Royal Institution during a lecture he delivered. 
A large and distinguished audience was present and 
at the appropriate moment Preeco asked Tennyson 
to listen at tho telephone After doing so for a few 
moments, the poet remadcod gruffly, “I hear nothing ” 
Preeco, ratohmg up tho telephone, after adopting 
a hstenmg attitude, said, “1 con hear, ‘The Campbells 
are Coming* ”, and then proceeded with his lecture, 
none in the audience realismg that the bugler had 
mistaken the date, and that Proece himself, like 
Tennyson, had heard nothmg 

Prseck’s work on telephony led him m 1888 to 
make experiments on induction signalling and m 
1892 ho sent messages across tho Bristol Channel 
from Penarth to Flat Hobne His work m this 
(brection came to an enil, however, with the use of 
the Hcrtsian waves “Strange to say,” wrote Silvanus 
Thompson, “ho entirely missed the significance of 
the wireless signalluig by Hertziui waves shown 
by Lodge at the Bntish Association meeting at 
Oxford in 1894, and yet when Signor Maroom arrived 
upon the scene m 1896 using the same method and 
the same devices of oscillators, spark gaps, coherers 
and tappers, Preece received him with open arms 
and put the resources of tho Post Office at his dis- 
posal with results known to oil the world ” By the 
time Preece retired three years later, wireless messages 
were Ix'ing sent across the Englisli Channel and 
between some of H.M, ships. Preeoe, who was 
admitted F R 8 in 1881, twice served os president 
of the Institution of Electncal Engmeers and m 1898 
was elected president of the Institution of Civil 
Engineers. He was knighted on his retirement and 
was afterwards consulting engineer to the Ckilonies. 
His death took place at Penriios, Carnarvon, on 
November 6, 1913 

Russian Ascent into the Stratosphere 

BvMPATBy will be felt for the three Russians, 
Fedoeeenko, Vasenko and Usyskm, pilot, engmeer 
and student respectively, who met their deaths on 
January 30 m an attempt to mvestigate ftirther the 
phenomena of theupper atmosphere. It was announced 
m the Press that a new heif^t record of about 
70,000 ft. had been established for a manned ballotm, 
a conclusion amvod at ftom the record of the damaged 
borogn^. The pressure reached, however, has not 
yet boen published. Apparently the accident was 
due to heavy weather as tho prune cause, for it 
appeore that the balloon travelled about 360 miles 
m a south-easterly direotion from Moooow in the 
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flrat four or five hours of its flight. Two of the 
oooupants were unwell and m dropping rapidly 
through cloud, the collection of ice on the gondola, 
together with that fUling on it from the lower part 
of the balloon structure itself, and other cluing 
actions, eventually parted the gondola from the 
balloon. The chief object of the flights, organised by 
the Society for Aviation and Chemical Warfare, was 
to investigate cosmic rays and it has been said that 
thirty instruments for various purposes were being 
earned The balloon expanded had a dianjeter of 
115 ft and the whole weighed 2 tons The metal 
parts were of mstleas steel The lowest pressure 
record of 50 mm (61,000 ft ) for a balloon rests at 
present with the stratostat USSR piloted by M 
Prokofiev last September 

Pbotograiriis and Early Maps of the Fenland of East Anglu 
Ik the Art Gallery of Messrs W. Hofler and Sons, 
Ltd , Cambridge, there is an exhibition of ancient 
maps of the Fenland and of recent aerial photo- 
graphy of the same region. This exhibition, which 
will be open until February 12, directs attention to 
the activities of the organising bexly, the Fenland 
Research (kimmittoo, which was foundcxl under tlie 
presidency of Prof A C Seward m 1032, for pro 
moting the intonsivo mvestigation of the complex 
history of the Fenland basm Tho members reprosont 
the interests of archeological, botanical, geological 
and historical science, co-operating olosoly m attack- 
mg the very complex problems of the dovolopraental 
history of the Fenland tiasiii Co-ordinated exoava 
tions have already been made and a number of 
publications have appeared One extremely important 
side of the work of tho Committee is tho aerial 
photography of the entire region. This reveals on 
the Hilt area of the fens beside the Wash a hitherto 
unsuspei-ted density of remains of tho Romano 
British occupation and of later times Field systems, 
dwellings, river-beds, droves and creeks are visible 
in gniat profusion and olanty, and the examination, 
mtcrpretation and inappmg of these remains will be 
a major activity of the Comnuttee for some tune to 
come Tho preparation of suitable field maps for use 
in this task is a heavy charge on the Committee 
and the exhibition is intended to stimulate pubbo 
assistance to tho provision of part or all of the sum 
of £600 required 

Beam Wirdcsi Commumcation with China 
On February 3 a new Marconi beam wireless 
station was opened at Chenju, near Shanghai, to 
give direct radio oommimioation with Great Bntom, 
and it IS anticipated that within the next year 
Shanghai will be m telcphomo oommunication with 
London, This will add yet another link to tho already 
widespread ramifications of the international radio 
telephone service available from London. In on- 
nouncing the openmg of the new station, tho Ttmet 
recalled the fact th^ the first wireless station m 
China was erected by that journal at Wei-hoi-wei m 
1004 m order to receive dis^tches during the Russo- 
Japanese war from its correspondents on board a 


steamer specially chartered for the purpose. The 
Marconi Co later undertook the estabbshment of 
commumcation for the Chinese Government, and the 
recent extension referred to above is due to the 
enterprise of the Mmistry of Communications Tho 
whole of the technical material used for the Chenju 
station was purchased m Great Bntam with funds 
from tho British Boxer mdemnity, and Chmese 
engmeers have co-oporatod most effectively m the 
uistallatiou. 

Electric Discharge Lamps 

Homs intorostmg characteristics of the new electric 
discharge lumps were described and demonstrated m 
a lecture gi\pn before tho North-West Area Section 
of tho Illummating Bngmoenng Society at Man- 
chester on January 30 by Mr H. R. Ruff, of tho 
Roscarch Department of the British Thomson 
Houston Co , at Rugby. Mr. Buff showed that 
highly coloured wall papers are completely robbed 
of their colour by a form of lamp using sodium 
vapour, aiipoanng os though executed only m black, 
white and grey On tho other hand, an eleotno 
discharge lamp using mercury vapour was shown 
to contain strung yellow, green and blue elements — 
with tho result that coloured papers show up quite 
woU by this light Numerous installations of these 
lamps are being made m streets throughout Great 
Britain, and they am also proving to have luti^restuig 
possibilities fur use in factories A ourtam amount 
of care is, however, nixsessary when applying them 
to prorosses with revolving maohineiy, owmg to the 
formation of stroboscubic effects, by which wheels 
appear to bo turning in a ooiitrary direction Theae 
lamps provide about 16,0U0 lumens for a consump- 
tion of 400 watts and can be adapted to ordinary 
supply circuits usmg eitlier alternating or direct 
eurmnts, although the former is more convenient. 
Tho elhcioncy is 2^ 3 times that of a filament lamp 
A new form of viwiiiim lamp containing mercury 
which emits a moderate amount of ultra-violet light 
and IS thus useful from tho hygienic pomt of view 
was also shown 

Consutubon of the Upper Atmosphere 

I’BKBRNT conceptions of tho physical and chemical 
constitution of the upper atmosphere wore sum- 
mariscxi in a most on^rtainmg way by Dr O C 
Sunpson m tho twenty-fourth Bedson lecture de- 
livered at Armstrong College, Newoastlo-upon-iyne, 
on February 2 Dr Simpson dealt first with the 
thioknees of the troposphere over the earth’s surface, 
and tho temjierature distribution within it, and 
throughout the stratosphere, moludmg tho discoveries 
of Luidemann and Dobson smoe 1920 from observa- 
tions of meteors, also oxone concentration and 
distribution relative to (surface) atmospheno pressure. 
The evidence of sound wave and wireless wave 
reflections was then reviewed, and finally the evidenoe 
from auroral observations on the mfiuence of sunlight, 
and on the romposition of tho atmosphere. Clouds 
in the stratosphere, and tho dissociation of oxygen 
and nitrogen molecules at 100 km and above were 
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all touched upon. Throufi^out his lecture, Dr. I 
Simpson stressed the unoertamty of prophecy m 
those matters, but his exception of weather fore- 
casting caused amusomont Most of the learned 
sooietios of the district were represented m the 
audience, which was highly appreciative of the visit, j 

Neon Signs 

Tub discharge tubes used for advertising ore a 
development of the old Ueissler and Crookes tubes 
in which various beautiAil effects were produced 
when evacuated tubes filled with cortam gases were 
excited by an induction coil. In the January Engineer- 
ing Supplement to tlie Stemena Magazine, there is 
an interesting article on the construction and the 
physical theory of commercial discharge tubes by 
£. A Boavis Forty years ago, the gases used wore 
mostly nitrogen and carbon dioxide, and these 
requin'd continual replcnishmg It was only when 
the rare gases, argon, neon, hehum, etc , wore oxpen- 
iiiented with that it was found possible to obtam a 
reasonably pormonent lummous disohargn These 
gases aro not subject to absorption to anything like 
the same c'xtent as the commoner gases Neon at a 
suitable pressure gives more visible light and has a 
lower electrical resistance than the other permanent 
gases and henoe a greater length of tubing con be 
operated for a given voltage Neon has a cheerful 
Its! glow, aigon gives a faint lavender colour 
and has little luinmosity, and helium has a whitish 
glow Combinations of various gases and vopours 
with neon and the use of colourod glass tubes have 
enabled many strikmg and pleasing coloured effects 
to bo obtained The positive column oxtondmg to 
the anode forms the mam region of lununosity in 
the tube By raixmg traces of unpunty m the gas, 
it IS possible to obtam narrow cords of light which 
movo within the tube and give nse to the typo of 
discharge known as the 'ripple neon’ Sometimes 
also the column of light splits up into rows of coloured 
discs which often rotate roimd the axis of the 
tube These effects are known os ‘striations’ Alter 
natmg cunont is used for o^ratmg commercial 
tubes. As the voltage absorbed under ninnmg con- 
ditions IS about 200 volts per foot of tube, it is usually 
divided up into a number of sections eacli supplied 
by a separate transformer 

Buung Research Foundation, Toronto 
This foundation aroso out of the desire to com- 
memorate the discovery of the active principle of 
the islets of the pancreas by Dr. F. O. Banting m 
1021-22, and has received wide financial support m 
Canada. It has now been m active operation for 
SIX and a half years, though m the first two yean 
the ffiU capital sum was not available and the number 
of grants made were few. The capital sum now 
amounts to about 700,000 doUan and the number 
of mdividual grantees has steadily mcreaaed The 
total number of grants made during the period is 92. 
These have been distnbuted to 03 woikers m the 
followmg universities : Alberta 4, Saskatchewan 2, 
Dalhousie 8, Queen’s 2, Western Ctetono 2, Manitoba 
16, McOill 26, Toronto 30 and 2 non -university. 


Some fifty papers have already appeared m scientiflo 
publications, while a farther fifteen are m preos at 
ready for publication. Several pieces of woric ore 
not as yet complete. In accordance with its charter, 
the Foundation also aids m the support of the 
Department of Medical Research, University of 
Toronto (Dr. F. Q Bantmg) and from this source 
numerous papers on sihcosis, the action of vitamins 
and other topics have appeared During the past 
year twenty workers received grants from the fund. 
The Foundation, which is the only one in Canada 
givmg support to medical research, has proved a 
valuable aid and stimulus to such research m that 
country The world economic depression has m- 
oreasod the demands upon the Foundation, the 
trustees of which would welcome a larger revenue. 
Correspondence should be addrossod to the Bantmg 
Research Foundation, Toronto, Canada 

Reptile Skins m Commerce 
A TKW yoais ago the use of the skins of reptiles 
m the manufacture of shoes was regarded as a whim 
of the moment, but now the view is strongly held 
by the leather trade and by tochmoal experts in the 
mdustry that the skins aro established as a raw 
matf>rial for leather production on as permanent a 
basis os goat, calf and sheep skms TIiih is the view 
expressed by the sub-committee apjximted by the 
Imperial Institute Advisory Committee on Hides and 
Skins (BuU Imp. Inst , 31, No 2, 160 , 1933) The 
change m outlook has taken place smee 1926, when 
reptile skms were employed only m the making of 
luxury artidce , now they are used for the mass- 
production typos of shoes, as well as for bog and fancy 
leathers. Some of the advantages of reptile leather are 
that it IB hord-weonng, stronger than sheep, goat or 
even calf skins , it shows groat variety of pattern and 
design , and it takes colour readily But the demand 
has been telling upon reptile populations m various 
tropical countries In 1932, India exported 2} 
milbon reptile skins , in 1931, more than two milhon 
oomo from the Dutch East Indies , and senous 
depletion has occurred m the stock of the North 
Amoncan alligator, the edible terrapms of the 
Umtod States, and the green turtle, the last being 
valued as food An exhibition of reptile skins and 
their products will bo opened at the Imperial Institute 
on February 12 at noon by Lieut. -Col J Colvdle, 
Parhomontary Socrotory to the Department of Over- 
seas Trade 

Eton College Natural History Society 
It is encouraging to find that in the public schools 
of Great Bntoin there is no aign of deolmmg mterest 
m field studies. The expeditions held on holidays and 
half holidays by the Eton College Society are excellent 
as mtroductions to natural history, and may lead to 
the more mdividua] mterest which is revealed m the 
lists of records, of lectures, and of museum prepara- 
tions mentioned m the annual report for 1933-33. 
The report is enhvened by photographs token by 
I the members, and a list of Lepidoptera from the 
Eton distnot, by Brigadier-General B. H. Cooke, 
I should be useflil as a ohi^'liat for youtiiful ooUeotors. 
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Dotructivc Earthquake! in 

SonoNca Sbbyiob, Washington, D.C. (Mail Report, 
December 28, 1933) has issued a list of 39 earthquakes 
m 1933 that were strong enough to be reoorded by 
distant Heismographs Of these, only five caused the 
loss of many lives The most destructive was the 
Sannku (Japan) earthquake of March 3, by which 
1,060 persons were killed m addition to 066 others 
missing. The Long Beach (California) earthquake of 
March 10 was responsible for tho loss of about 120 
lives, the Kos earthquake of April 23 for about 100, 
the West Sumatra earthquake of Jtuie 24 for about 
70, and the Chinese earthquake of August 26 for about 
100 The Baffin’s Bay ‘earthquake’ of November 
20 would no doubt have added to tho number had 
it not ooourred m an uninhabited region. Tho total 
number of persona killed by oarthquakee in 1933 is 
thus loss than 3,000, or less than ono-half tho number 
killed on the roads m Great Bntam, and much less 
than the average number (about 14,000) killed by 
earthquakes every year (Natdbb, 126, 214 ; 1930). 

Early Students’ Laboratona 

Wrsn Jyird Kelvm opened tho laboratones of 
Viiiveraity College, Bangor, m 1886, ho gave an 
address on wientifio laboratories which was printed 
in Naturs of March 6, 1886, p 409 He stated 
that the physical laboratory he started in an old 
wino collar m the Umvorsity of Glasgow on hia 
appointment as professor of natural philosophy 
in 1846 was the first one mtended for students’ 
practical work, and tliat the first chemical labors 
tory for a similar purpose was that of Prof von 
Liebig at Giessen, founded "not many years aft(*r 
1831’’ In the November issue of the Rtmrvo of 
Scientific Instrument*, Prof P C Ricketts brings 
forward evidence that both physieal and chomic^ 
laboratones for tho regular use of students were 
provided at Rensselaer by Amos Eaton when ho 
became professor of chemistry and experimental 
philosophy there m 1824, and that "tho instruction 
was extremely systematic and continuous". 

Microsocpts and their Aocewones 

Wb have received from Messrs. W Watson and 
Sons, Ltd, 313 High Holbom, London, WCl, a 
oopy of the now edition of their noiorosoope oataloguo 
A number of microsoopo stands of varying oom- 
ploxity are listed, and ranging in price from £4 to 
£100, together with ranges of objectives, oye-pieoes, 
sub-stage fittings, etc. Several pages are devoted to 
a description of the pnnoiples of construction 
adopted by Messrs Watson. The limb, carrying the 
body at one end and the sub-stage at the other, is 
machined from a solid oastuig, ensuring bosio align- 
ment throughout, and that the stage bracket is truly 
at right-angles to the body sod sub -stage. Similarly, 
the tube, nb and objective fitting are machined frim 
a Bohd metal billet, instead of being m three pieces 
os formerly, so that the nsk of separation of parte 
is abolished, and enduring parallelism between the 
meohamoal and optioal axes is oisured. Water 


immersion objectives, a new low-power binocular, 
and new dark-ground oondensors also find a place 
m the catalogue. 

Plan for Exploring Soviet Far North in 1934 
At a recent session of the Scientific Council of the 
All-Union Arctic Institute, plana were adopted for 
expeditions to the far north during this year. The 
plans moludo extensive exploration of tho great 
northern soa route Tho Moscow Daily News reports 
that particular attention is to be paid to tho httle- 
known Laptev and Eiutom Siberian seas Geological 
expeditions will aim at creating a fuel base for ships 
navigating the groat northern sea routo and at 
discovering ores of non-ferrous uid rare metals 
Their attention will therefore be concentrated on 
Novaya Zomlya, tho eastern part of the Chukotsk 
peninsula and Northern Land, where mdications of 
oil, coal and ores have boon found Geodetic ex- 
peditions with an aeroplane at their disposal will 
carry out preparatory work for compiling the first 
1 1,000,000 map of tho Soviet Arctic, to bo pub- 
lished in 1937 Five now permanent research stations 
will be added to tho existing twenty, and a new 
laboratory for tho study of magnetic phenomena will 
be ereotod near the ostiiary of the Kolyma Attention 
IS to lie paid to the study of reindeer and polar dog 
breeding Special breeding farms are to be orgamsed 
m order to facilitate communication botwoon the 
stations along tho northern sea route. 

Pumps at the Science Museum 
Thk plan now being followed at tho Science 
Museum, South Kensington, is to publish handbooks 
of two kinds , one containing historical notes, and 
the other containing details of the exhibits Some 
timo ago wo duccted attention to the new volume of 
"Histoncal Notes on Fumpmg Machinery” and we 
now have pleasure in referrmg to the new “Desoriptive 
Catalogue’’ Like the former, this has Iicen prepeued 
by Mr G F Wostcott Tho notes placed alongside 
the exhibits m tho Science Museum have long been 
known for their fullness and their accuracy, and the 
“Dceonptive Catalogue” contains more than five 
hundred of these notes together with many excellent 
illustrations The pumpmg machinery collections are 
divided into about twenty groups and the exhibits 
range from tho must primitive baling appbanoes to 
large turbo-blowers and the raerouiy vapour vacuum 
pumps of Goede and Langmuir. The price of the new 
volume IS 3« 6d , so that for 6« tho reader can ubtam 
both handbooks, which together oontam more precise 
information on pumps of all kinds than can, we 
believe, be found m any other publication. The 
compiling of such catalogues mvolvos a very great 
amount of research and Mr Westcott is to be con- 
gratulated in having brought his task to a sucoessfbl 
concluBion 

Medals of the Institution of Chemical Engineers 
At the twelfth annual corporate meeting of the 
Institution of Chemical ISngineers on February 16, 
presentation will be mode of the Moulton medal, the 
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Junior Moulton medal and pnce of books, and the 
Osborne Reynolds medal, all of which were instituted 
m 1929. The Moulton medal, which commemorates 
the chemical engineering work of the late Lord 
Moulton at the Deportment of Explosives Supply. 
IS awarded for tho best paper of each year presented 
before tlie Institution Papers by non-members of 
the Institution are eligible for this modal. For 1933 
the award is made for the following papers ‘ The 
Mechanical Properties of some Austemtic Stainless 
Steels at Low Temiieratures", by Messrs K W 
Colbeck,W E MacGillivray and W R D Manning; 
and “The Mechanical Properties of Metals at Low 
TemperatureH (2) — Non-Ferrous Materials’’, by 
Messrs. E W Colbock and W. E MacGillivray 
The Junior Moulton medal is given for the best paper 
of the year read before the Graduates and Students 
Section of the Institution. Only papers by graduates 
and students of the Institution are considered fur 
this medal and prise For 1933 the award is made for 
the paper . “Tho Solvent Extraction of Sulphur from 
Sicilian Ores", by Dr E H T Hoblyn Tho Osborne 
Reynolds medal coinmeinorates the fundamental 
mvestigations of the late Prof Osbomo Reynolds, 
and 18 awarded for meritorious service for the 
advancement of tliu Institution For 1933 tho award 
IS made to Mr H W Oemer Mr Cremer octod as 
honorary secretary of the Institution during the 
illness of the late Prof J W Hmchloy m 1931, 
and was appomted to sucoeod Prof Hinohlcy m that 
offloo on the latter’s death 

Announcements 

H R H THK Pkin< r or Walks haa cons<mt<>d to 
become iiatron of the Ixmdon School of Hygiene and 
Tropical Medicine, with which is moorporated the 
Ross Institute. 

The Gatherine Wolfe Bruce gold medal of tho 
Astronomical .Sooioty of the Pacific for the year 1934 
has been awarded to Prof Alfied Fowler, Yarrow 
research professor of tho Royal iSociety and profcaaor 
of astrophysics m tho University of London (Imperial 
Collcgo of Science), for his distinguished service in 
tho field of astronomy 

Tine eciuneil of the Institution of Electrical 
Enginisirs has made the twelfth award of the Faraday 
medal to ,Sir Frank E. Smith, secretiuy of the Depart- 
ment of Scientific and Industrial Research Tho 
Faraday medal is awarded either for notable Mcientiflo 
or iridiistrml achievement in electneal engineering or 
for conspicuous service rendered to the odvanewmont 
of electrical science, without restnction os regards 
nationality, country of residence, or membership of 
tho Institution Dr R Thury, of Geneva, hoa been 
elected an hcmoraiy member of the Institution 

Mb C S Wbiuht, superintendent of tho Admiralty 
ResaMoh Laboratory at Teddington, has been ap- 
pointwd as from July 8 to be director of sciontidc 
research, Admiialty, in succession to Dr C V 
Dryadale 


Psor. Hams Fischeb, professor of organic chemis- 
try and PnveUdoutU m plant physiology m the 
Bavarian Technical High-sohool, Munich, will deliver 
the fourth Pedler lecture before the Chemical Society 
<m Thursday, February 22, at 8 p.m , in the lecture 
theatre of the Royal Institution ’The title of Prof. 
Fischer's lecture will be “Chlorophyll" Admission 
to the lecture will be free without ticket 

A coNTKRRMOa on “Problems of Potato Growing” 
will be held at the Rothamsted Experimental Station, 
on 'Tueeday, Fobruary 20, at 11 30 a m The chair 
will bo taken by Capt. J Mollett, chairman of the 
Potato Marketing Board Papers on problems in 
potato cultivation will be road by Drs G. H Fethy- 
bndgo, R T Leiper, H E Woodman, E M Crowther, 
and Mr H V Gamer. Further mformation can be 
obtamed from the Secretary, Rothamsted Exix'ri- 
mcntal Station, Harpenden 

With tho issue on January 5. the iJnUache 
Medtxtntaehe Wochenaehrtft entered tho sixtieth year 
of its oxistonoc It contains several important 
articles, notably one on rheumatic diseases by Prof 
Aschoff, and another by Prof Home on inttammatory 
conditions of the ins, with an excellent coloured 
plate 

A VOLUME of “Abstrewts of Dissertations approved 
for the Fh D , M Sc and M Litt D(>grees in tho 
University of Cambridge during tho Academical 
Year 1932-1933” (Combndge University Press, 1933) 
has been issued, tho summanns hav ing lieen approved 
by the examiners or by tho student’s supervisor 
By this means, tho nature of research work which 
might otherwise bo overlooked foi a time is made 
easily aocessiblc, and oopios of the dissertations oan 
be consulted if desired m tho University Library or 
at the University Registry 

AppLirATTOMs are invited for tho following appomt- 
ments, on or before the dates mentioned — An 
agricultural chemist at tho Imperial Institute of 
Agnoultural Research, Puna — ^Tho High Commissioner 
for India, General Department, India House, 
Aldwyoh, London, WC2 (Feb 12) A curator of 
. tho Wakefield Museum and Art Gallery — ^The Town 
I Cleric, Town Hall, Wakefield (Feb. 17). A borough 
engmoer to the Metropolitan Borough of Hockney — 
The Town Clerk, Town Hall, Elaokney, E 8 (Feb 17) 
An inspector in connexion with agricultural and 
horticultural education and pesearoli— The Secretary, 
Mmistry of Agriculture and Fisheries, 10, Whitehall 
Place, S.W.l (Feb 26) A temporary vetennaiy 
officer to the Lancashire County Council — ^The Clerk 
of tho County Council, County Offices, Preston (Feb 
28) A bacteriologist and chnical pathologist at 
Queen’s Hospital, Bimungham — ^The House Governor 
(March 5). A City bacteriologist to the City Council 
and profesBor of bacteriology m the Umversity of 
Liverpool (jomt appomtment) — The Registrar, The 
University, Liveipool (Apnl 14). An assistant m the 
Museum at the Royal Botanic Garden, Edinburgh — 
The Regnu Keeper. 
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Letters to the Editor 

\Th» Editor does not hold himself responsible for 
opinions expressed by Aw correspondents. Neither 
can he undertake to retwn, nor to correspond with 
the writers of, rejetted manuscripts intended for this 
or any other part cf Natobb No notice is taken 
of ananymaus communications ] 


Mass Excretion of (Estrogenic Hormone m the Unne 
of the Stallion 

In earlier invontigations* it waa shown that the 
largmt quantities of osstrogemo hormone (folhcnlin — 
8. oestnn) are ezoreted in t^ urine of pregnant mares 
(100,000 mouse units per litre) I found this also to 
be the case in other equinea (ass, zebra) during 
pregnancy, whereas, m the non-pregnont state, the 
excretion of hormone both m equinca and in other 
mammals is very small, at most 0 6 per cent m com- 
ponson with that of the gravid animal Curiously 
enough, as a result of further mvestigations, it ap- 
pears tliat in the unne of the stallion also, very lar^ 
quantities of cebtragonic hormone are eliminated 
(The hrst doteiminations indicating the high content 
of nastrogenio hormone in the urmo of the stallion 
were made by Dr E P Hauaslor m the sciontiiic 
laboratory of Uoffmann-La-Boche m Basle ) Accord- 
ing to my analyses, the amount of hormone vanes 
between 10,000 and iOO.OOO m u per litre of unne , 
the differences appear to have some relation to tho 
origm of the animals 37 litres of urine obtained from 
four stallions were rendered ooid to oongo-red by the 
addition of mfnoral acid, boiled lor hvo mmutes and 
subjected to exliaustive extraction witli benzol Tn 
this way I foiinil a hormonic content of 170,000 
m u per litre, which can very well be regarded as an 
average value Tlie stallion theroforo excretes 
1,700,000 m 11 of ipstrogcnio hormone per diem 

These quantities of oestrogonio sox hormone m tho 
unne of a male arunial are particularly high when 
compared with otlier values as shown in tho accom- 
panying table • — 


ftr Utni 1 rrr dkiu 
(m u ) 1 (mu) 


1,700,000 

2,000 

1 , 000 . 0(10 


On the basis of my earlier expenmonts, the unno 
of pregnant mares is now generally employed as tho 
standard material for the preparation of uistrogmic 
hormone The unne of the stallion, which is always 
procurable, will now also be avaJable as a stondani 
matenal for the cestrogeuio hormone A stalhon 
produces 62 gm of hormone m a year 

I found this mass excretion of hormone only in tho 
mole and not m the female horse. Tlie detemiiiiation 
of the hormone content, therefore, makes hormonic 
recognition of sex possible in the urine of a horse 
In tbs connexion we find the paradox that the male sex 
IS recognised by a high oestrogonio hormone content. 
If on exammation, o^y 1 m u or even less hormone 
IS foimd mice of horse’s unne, the feminine sex 
may, as a result, be recognised. If 10 or more m.u 
of ooetrogenio hormone per c.c of horse’s unne ore 
found, the masculine sox may be deduced. 

In the unne of the castrated horse (gelding), I 
discovered only very small quantitiea of hormone. 


lees than 0 3 per o«it of the amount in the unne of 
the stalhon. Sumlarly the young, sexually immature 
stallion (colt) excretes only very small quantities of 
hormone (alreut 0 2-0 6 per cent) lliese results 
appear to me to show that the teetee of the horse 
must bo held responsible for the produetion of the 
huge quantities of hormone By means of acetone- 
alcohol extraction I was able to demonstrate the 
pmsonoe of 23,100 m u in the two tsstee of a stalhon, 
together weighing 3fi0 gm These values show that 
the testis of the horse is the richer tissue known con- 
taining aestrogenus hormone According to my analyses, 
tho hormonic content of both testes of tho stalhon is 
morn tlian 500 times as great as that of both ovaries 
of a sexually mature woman and about 300 times as 
great as that of both ovaries of a sexually mature 
mare. Tho two testes of tho home, together weighing 
360 gm , oontam four to five times as much hormone 
as a human or horse’s placenta weighing 600 gm. In 
contradistinction to the testis, tho epididymis of the 
stalhon oontoins no hormone (less than 10 m u m an 
epididymis weighing 6 4 gm.) In the foeoee of the 
stallion I found quantities vorying from 1,000 to 
10,000 m u per kgm The blood contains loss than 
800 m u. jitT litre 

Tlie muss excretion of cestrogmio hormone in the 
unno of a male animal is, according to the expen. 
ments I have so far carried out, a poculianty of the 
equines TIiuh, I found for the male zebra, 36,000 m u , 
the Gravy rpbra, 40,000 m u , tho ass (stallian), 
3,300 m.u , and the kiaiig (Asiatic wild ass), 3,300 m u 
per litre of unno , whereas for tlie bull and tho 
dromwlary (stallion) loss then 330 m ii jx-r litre of 
unno wore found 

Similarly tho high hormone content of tho tcetos 
IS to be found only among the Equidse In the two 
testes of a bull, together weighing 420 gm , less than 
21 tn u were found, that is, less than 0 06 per cent 
compoml with horse’s testes (horse’s testes, 66,000 
mu per kgm , bull’s tostos, less than 60 m.u per kgm ) 

It should bo pointed out that the male sex hormone 
— as tested by the comb of a cook — is not oxoretod 
in incTt'asod quantities in the unno of the stallion. 
Gonadotropic hormone, prolan, and corpus liiteum 
hormone are not oxoretod at all 

As iM well known, oMtrogenio hormono is readily 
Bolublo in all organic solvents If human uime u 
shaken up with any solvent not miscible with water 
(other, benzol), most of the hormone pasw-s into the 
solvent On the other hand, as I have already shown*, 
the hormono m the urmo of tho pregnant mare cannot 
thus be extracted with these solvents If, however, 
tho urmo w first made acid (to oongo-red) with mmcral 
acid and boilnl for 6 minutes, then the hormone can 
be extracted with ether or benzol As regards 
stallion’s unne, I msdo the followmg observations — 
If Iho untreated urmo bo shaken up with etlier op 
benzol, hormone can bo extracted, but only from 6 
to at most 26 per cent is token up by tho ether The 
mam quantity of hormono can only be extracted if 
it 18 acidified and boiled for several minutes before 
oxtrootion with other or benzol Tho hormone can 
be almost completely extrnotod from testicular tissue 
simply by treatment with ether or benzol Tho 
alteration m solubility of the hormone dosonbed 
ooours, therefore, in the animal outside tho testes. 

The oestrogenic hormone which is excreted m the 
unno of the stalhon shows so for exactly the same 
biological properties os are known m tho cose of the 
female sox hormone (foUioular hormone, follioulm, 
ceatrm). For example, growth of utenne muscle and 
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proliferation of the uterine muooaa are onormouely 
stimulated by even small quantities of stalbon’a unno. 
After five daily injeotions each of 0 S c o of stallion’s 
urmo, the weight of the uterus of a young rabbit 
weighing 1200 gm. rose from 0 47gmtol8gm On 
intr^ucing larger quantities of unne (twelve daily 
injections each of 3 o o of stallion’s unne) the weight 
of the utonis rose from 0 47 gm to S 48 gm and Uie 
weight of the vagina from 0 16 gm to 2 48 gm. The 
uterme musoulature showed a great increase in muscle 
cells (hyiierpluHia), but esiiecially great was the pro 
liferation or what might bo more correctly termed 
the hypei proliferation of the uterine and vaginal 
mucous mombmnos After tho mjootion of stallion’s 
unno there was a retardation of testicular growth 
in tho infantile male rat (antimasoulme reaction) 

In such chemical properties as have hitherto bixni 
observi'd, the (I'strogenio hormone m stollicm’s urine 
oorrofqxinds with toUicular hormone, m which con- 
nexion attention is mvited to its solubility dosoribed 
above Wo aro now occupied with the exact 
ohursoterisation of tho hormone 

Tho details of tho mvostigations and tho importance 
of the repoited findings in relation to the biology of 
tho sex hormones will be ilisoussiil in a compre- 
hensivn publication 

I take this opportunity of expressing my best 
thanks to Sir Peter Chalmers Mitchell for the gift 
of material and to Dr Hemard Honia, of T.Kindoii, for 
tho translation 


Biochemical Institute, Berniiabd Zondek 
University of Stockholm 
Jan 10 
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A Source of Error in Photometry 

In tho course of iqMictrOHOopio work in this Institute, 
a source of error in photographic microphotometry 
has been disciiHSfxl, wliioli under certain conditions, 
especially m tho ease of bimd spectra, may bo rather 
sonouB It 18 well known tliat the use of a wide 
photometer slit oausos on error in tho determination 
of tho maximum blackening of a spectral Imo on the 
plate, the line appearing brooilcr and loss mtense in 
the centre than by correct measurement with a 
narrow slit It is, however, easily overlooked that an 
error arises also in tho intogml mtonaity of the line, 
and since the matter, so far as we know, has not boon 
dealt with in the iihotomctrio liti'rature, it may be 
of interest to publish some calculations of the error 
under various conditions 

For tile sake of simplicity, we will ussumo that the 
bluokoning on tho plato and the intensity of light 
ore proportional, so that their integrals are equivalent 
For the distribution of intensity in tho spectral Ime 
wo chooso tho Uaussian function 
(t-mtonsity, v^frequenoy, constant). Tho 
blackening is as usual deifinod by i8=log •!•/./. 

The curve S m Fig 1 reproeents tho aotu^ blacken- 
ing on the plate, the curve J m Fig 2 is the photo- 
meter curve of the line when using an mfinitely 
narrow slit. Usmg a sbt of tho width d means taking 
the mean J' of tho funotion J in tho interval V:bd/2. 
It IS easily seen that the integrals of the curves J 
and J ’ m Fig 2 are equal, that is, the area a is equal 
to tho sum of the areas 6. But when we oaloulate the 
blackening S' from the formula /S'— log J'/J„ the 


area a will have a greater weight than the areas 6, 
so that the area A m Fig. 1 beoomes larger than the 
sum of the areas B, Tho mtegral of S' will always 
be smallor than that of S. 

S 



There are two factors which, under tho chosen 
conditions, influence the magnitudo of the error, 
namely, tho maximum blackening S, and the ratio 



insoluble mtegrals, the values of tho error have 
been obtained by a graphical method and are, there- 
fore, not very accurate 



The tabulated values of the error may be very 
roughly token together m tho formula A~16 jS, p\ 
though A IS of course m reality a much more com- 
plicated funotion of both S, and p. 

A. Lanosbth. 

E. Waixu 

Univerwtetets kenuske Laboratonum, 
Umversitetets Institut for teoretisk Fysik, 
Kflbenhavn. 

Deo. 18. 
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Radiative CoUtatona of Neutrom and Protooa 

It has recently been shown by Lea' that the passage 
of neutrons through patafiln wax and through liquid 
hydrogen gives nse to a gaznina radiation of 1-fl x 10* 
e. volts energy, as well as recoil protons. As pointed 
out by Lea and Chadwick, the energy of thme rays 
corresponds roughly to that which would be emitt^ 
in the radiative combination of a neutron and n 
proton to form a diplon We have therefore calculated 
the probabiLty of such a radiative collision on the 
assumption that the neutron behaves as a funda- 
mental charge-free particle throughout the collision, 
so that the radiation ansoe only from the acceleration 
of the proton by the field of force of the neutron. A 
dipole moment may then be associated with the 
system and the calculation earned out m the usual 
manner* The result is that, for the range of energies 
involved m the experiments, combination should not 
take place more frequently than once in every 1000 
collisions (the effective radius for diplon formation is 
about 2 X 10~’* cm ). This is much smaller than the 
observed frequency of about 1 in 4 oollisionH Wo 
have also calculated the probability of a proton 
radiating m tho impact without binding takmg place, 
and find it to be even smaller. These results do not 
depend appreciably on tho form of mtoraction 
assumed betwoon neutron and proton 

It IS of mterest to note that if we assume that the 
neutron is a complex particle consistmg of a proton 
and on electron, and that there are excliatige forces 
between the neutron and proton of tho typo suggested 
by Heisenberg*, then we obtain a much smaller 
probability of combination (of tho order of one 
effective collision in 10*), for with this model tho 
dipole moment of the neutron-proton system vanishes* 
In view of tho discrepancy between theory and 
observation, and also in view of the different eflio- 
icncies to be expected for the process according os 
the neutron is or is not a fundamental particle, it is 
clearly important to obtam additional information 
about tho nature of the neutron -proton collision. 

H S. W Masskv. 

C B O. Mohb 

Cavendish Laboratory, 

Cambndgn 
Jan 18 

■ Natcrx, in, 24, Jsn S, 1034 

■ HoU and Hwiy, "Tho Thoori of Atomic CollUloiu'', p 229 

■ t PIm ,71,1, 1982 

* Kott and Taylor, Pm Bo» Sor , A, 188, 6SG , 1932 


Remarkable Optical Properties of the Alkali Metals 

In a nxient oommiimoation, Zener* has given on 
interesting mterpretation of the peculiar optical 
properties of the alkali metals discovered by Wood', 
differing from that which I previously suggested m 
these columns'. A closer consideration of the problem 
has led me to the eonviotion that the viowpomt of 
Zener, although not fully accounting for all the 
observed facts m its original form, con serve os a 
suitable basis for the discussion of the phenomena m 
question if modified m the following way . 

Zener starts ftom the assumption that the con- 
duction electrons of the alkah metals are praotip^y 
free. In the absence of temperature amtation of’tfae 
lattice, they will then have only the one sharp 
resonance firequenoy, v — 0, and no resonance 
frequsnoiee corresponding to quantum jumps from 


the occupied to the unoooupied stationary states. As 
stated by Zener, the dielectno constant of the metal 
at frequency v is m this ease given by 



where N is the number of conduction electrons per 
unit volume, e tho electronic charge and m ^ 
electronic mass. The eleotnool conductivity o, giving 
the current m phase with tho eleotno vector of the 
radiation, on tho other hand, is zero for all frequencies 
except for V » 0, where it becomes infinite The 
metal will hence bo totally reflectmg, even at per- 
pendicular mcidenco, for all froquencios for which 
c < (>, that IS, below the frequency v, given by 



Zener trios to account for tho results of Wood, 
according to whom tho transparency of thm films 
of the alkali metals, m gomg towards sliorter wave- 
lengths, becomes greater by a factor of the order 
100,000 withm a rather narrow frequency interval 
in the ultra-violet, by moans of this phenomenon of 
total reflection, finding from (1) values of v« which 
agree rather well with Wood’s experimental data. 
The difficulty with this mterpretation is that actually 
the alkali metals are by no means totally reflecting 
in tho vwiblo region, tho coefficient of reflection m 
tho case of potassium*, for which tho high trans- 
parency bogim at about 3000 A., decreasing from 
about 90 per cent at 6000 A to about 10 per cent 
at 2500 A Wood’s results must therefore with 
certainty be ascribed to a change m the coefficient 
of extinction rather than to a change m tho reflecting 
power. 

Now such a change m the extinction cotifiioieot 
can be obtained on the same fimdamental asBumptions 
08 introduced by Zener, if it be remembered that the 
resonance firequenoy v 0 is not infinitely sharp 
but suffers a broadening due to the impacts of the 
conduction electrons with tho metallic lattice, which 
tho tomperature agitation of the latter brings about. 
Spociahsing formuLe which I have given elsewhere' 
for the case of free electrons, tho half breadth 8 of 
tho roHonanw lino v — 0 la found to bo 


8 


Ne* 


(2) 


where e, is the electrical conductivity for constant 
fields, while o and c arc given by 


0,8* 2g,8 

® “ V' + 8" “ V* -t- 8*’ 


Tho index of refraction n and tho coefficient of ex- 
tinction X are found from a and t by means of the 
relations* 

n* = i + *). 

X* “ 4 (V** + 4<i'/v* - •). 

In the table at the end of this letter 1 have computed 
the values of o, ■, n and x for potassium m the interest- 
ing region of wave-lengths, using a* 1 35 x 10", 
which leads to 8 — 4 11 x 10*' according to (2). 
As may readily be seen, there exists a ontical 
quency below which n is abnormally small, whilo 
above it X prac^oally vanishes , the ontioal frequency 
with groat appruxiination m equal to v, aa given by 
( 1 ). 
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The vanuibing of x above v* explains Wood’s results 
Below V(, the values of n and x may be compared 
with a few direct experimental determinations In 
the case of potaHsium’, for wave-lengths 6050 A . 
6890 A, 4720 A, n has the values 0 066. 0 068. 
0 070. X the values 1 77. 1 60. 1 00 The values 
of X agree fairly well with the computed values, the 
valiioH of n are indeed oxeeptionaliy small but still 
larger than the computed values by a factor 10. 
The discrepancies must evidently be ascribed to the 
fact that the electrons uro not completely free as 
assumed If the electron lo transitions, made possible 
by the bmding. cause e to bn about 10 times as large 
as in the accompanying table, values of n agreemg 
more closely with experiment will be obtamed. while 
the general behaviour of n and x disoussml above 
is not oblitcnitod os m the ease of other metals 
having a a about 1000 times ns largo (for example, 
silver*) 



- ^ os U 0074 1 44 

- 1 20 noOM 1 12 

- 0 700 0 0062 0 865 

0 <70 0 0061 0 OOS 

- 0 107 0 0070 0 StO 

I- 0 087 0 204 0 0068 

-<-0 281 0 48 1 0 0027 

•I- 0 0 697 0 0017 

K UK L KaoMia 


Natuurkundig Laberaturiiim 
der Rijks-Universit'Cit, 
Uroningen, 

Jan 8 


■ 0 Zancr, Nvtubs, U8. 008, Dm 23, 103J 
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• a till L Knmls, Nati rh, 112, 001, Oct 14, 1013 
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Diffusion of Water in a Zeolite Crystal 
It has long been known that minerals of the 
zeolite family show remarkable properties which 
indicate that certam constituents of the crystal 
lattice aro movable Tlie oxoliangoability of cations 


lattices contam wide meshes, through which a 
migration of matter may very well be assumed to 
take place' 

I have made on attempt to study this migration 
quantitatively For this purpose I have ohosen on 
optical moth^. which makes a direct observation of 
the migration possible The reversible dehydration 
and the substitution of the water of constitution with 
other substances bring about ohoraotenstio ohangee 
m the optical properties of the reolitos. The refractive 
index, the extmction angle, and the double refraction 
may change considerably 

When studying the rehydration m moist air of 
partially dehydrated crystals of heulandito between 
crossed nicols in the polarising miorosoojM. Rmne. 
Oaubert*.* and others have observed a diffuse black 
band, parallel to the surface, slowly migrating from 
the surfaces towards the mtorior of the crystal. The 
position of the black band w dependent upon the 
angle between the crossed nicols and the crystal axes 
For any value of this angle, those parts of tho crystal 
that have a water content oorrosponding to this 
extinction angle will appear black No quantitative 
study of the phenomenon has. however, been made 
so far 

I liavo been able to oonhrm those observations 
When usmg monochromatic light and strongly de- 
hydrated crystals, I have obsorvod as many os seven 
bands, the number depending upon tho dcigree of 
dehydration, the thickness of tho crystal, and the 
wave length of the light These banils (except that 
ncanist the edge, which evidently is identical with 
the above mentioned extmction angle band) do not 
move when the mools ate turned and are evidently 
due to the change in double refraction known to 
accompany the dehydration Each band corresponds 
to a water content with a double refraction givmg a 
phoso difference of nX. If we know tho exact relation 
between water content and oxtmotion angle or double 
refraction, a very detailed analysis of tho distnbiition 
of water in the crystal after different times of diffusion 
can bo made, for example, by measuring tho position 
of all tho bands with an ocular screw micrometer 
Tho extinction angle bond con bo useil only for tho 
highnit water content, since the angle is mdopendent 
ot the change m water content, except for tho last 
few per cent entering tho crystal. In all other cases 
the double refraction bands have to bo usod 

Of course all quantitative measurements must be 
made in a vacuum Heulandite crystalH, carefully 
xelecUsl to secure material as optically homogeneous 
and free from cracks as possible, were ground to thin 



and the pwssibility of driving out the water of con- I plates parallel to the cleavage plane Such a orysta 
stitution and substituting it with other substances in was placed in a specially constructed vacuum micro- 
a reversible way without spoiling the crystal can be cuvette, which could be connected to on evacuated 
understood only by such an assumption X ray container with air-free water, kept at constant tem- 
struoture determinations tiavo shown that zeolite I perature m a thennostat The cuvette could be heated 
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to any doaired temperatun with a small, closely 
fitting elootno oven. The temperature of the crystal 
was measured with a thermocouple 
Sorption isobars of water in heulandite at different 
pressures and temperatures were detennined with a 
sorption balance apparatus to bo dosonbod elsewhere 
By varying the temperature of the crystal and the 
water vapour pressure m the cuvette, the crystal 
could thus be given any accurately known water 
content, and the corresponding changes m the optical 
properties could be determined 

Diffuaon experiments were made in this apparatus 
with cry atals dehydrated by different amounts When 
the crystal had attained equilibrium, the stopcock 
to the water contamor was opened, and water vapour 
of a constant, accurately known pressure was let in 
Observations wore mode in monochromatic light from 
a Firani sodium lamp. Vig 1 shows a scries of photo- 
micrographs from such an experiment 

The measurements show that the displacement of 
each band is projiortional to the square root of time. 



no : 


III agreement with the requirements of the gnnerai 
diffusion equation {D^) (Boltrmaim*) 

Calculation of tlie diffusion constant D from tlie 
observations on each band shows that there is a 
strong drift of I) with the concentration At 20“ C 
m a duuction normal to tho face t (Dos Cloisoaux 
notations), tho constout vonos from 3 2xl0~' to 
8 9 X 10~* cm ' sec while the concentration m- 
creases from 12 0 to 17 6 por cent. The diffusion 
shows a strong anisotropy, Iwing immeasurably small 
normal to the cleavage piano and showing in this 

C ie a minimum value normal to tho face o (Fig 2) 
ratio between the maximum and minimum values 
m this plane ourresponding to the 'diffusion ellipse’ is 
12 6 

It IS plumed to study the diffusion of other gases, 
and also to use other zeohtes, in the first place some 
of those for which complete X-ray structure deter- 
minatiuns have been made. Invastigations of this 
kind bear some relationship on the well-known 
surface diffusion studies')*. In both oases the dif- 
fusmg molecules meet vacant lattice points in their 
path 

A detailed report of the investigation and a diS) 
euaaion of the results will appear Portly. 

Abne Tiskuus 

Laboratory of Physical Chemistry, 

University of Uppsala, 

Sweden. 

Deo 16 
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Veils Constant of Paramagnetic Ions m the ^-State 

Thb influence of crystalline and molecular fields on 
the magnetic behaviour of paramagnetic ions has 
formed the subject matter of sevoral theoretical 
papers by Bethe, Van Vleok and otherah In the case 
of ions in the iS-state (for example, Mn+ + ), tho sus- 
ceptibilities of which oro duo wholly to tho spin 
moments of their electrons, the theory leads to the 
followuig result tho Wouw constant 0, appoanng 
m the well-known relation X~Cl{T — 6), is zero; 
that 18 , the suscoptibilitius of these ions oonform to 
the Himple Curie law of invorso dependence on 
absolute temperature Tins result has been fully 
verified experimentally by Jackson' and others m 
the ease of manganous salts in the solid state But, 
for these salts tn aqueous solutton, m which state one 
would, a foTtwn, expect this mult to hold true, the 
experimental data at present available* do not follow 
this rule , they yield large values for 0, namely, 
24-28 for tho ion m MnCI,, and 22-27 for the ion 
in Mn(NO.), 

I have tlicrofure made some extensive measure- 
ments with otiueoiis solutions of these salts, of vonoiu 
oonccmtrations, from room temporaturo to about 
98° C Tn all cases I imd that the susceptibility of 
tho Mii+ + ion obeys tho simple Curio law , tho 
maximum value oi 0 obtained m those measure- 
ments was Ii-ss than 3 

The Curie constimt, C, of the Mn+ + ion, obtained 
in these inoBSurumonta, was 4 TO per gm ion m 
Mnt'la solutions, and 4 11 por gm ion lu Mh(NOt)i 
solutions These correspond to 28 8 and 28 6 Weiss 
magnetons rospootively, as against previous values of 
28 1 for solution and 29 0 for solid 

A detailed report of this work, which was earned 
out under tho guidance of Prof K iS Krisiman, will 
be published in tho Indian Journal of Fhysics 

Akshayawanda Bom 

210 Bowlswiar Htnsit, 

Caleutta 
Dec 4 


> Van VIeck, "Tlievry of KI« trie, and Hagnetlo SuaoepUbUitta”, 
^1^ Rod Sue, a, 140, Mi , 10S3 
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Pboto^Oxidation of Nitntc to Nitrate 

Thiwk is considerable difference of opinion regard- 
ing tho possibility of the oxidation of nitntes by 
oxygen to nitrates Berzelius reported that when 
oiiueous solutions of alkah mtntes are boiled m air, 
they absorb oxygen with the formation of nitrates. 
Q Lunge and E Fr6my, J, Long* and others showed 
that aqueous solutions of nitntes pass into nitrates. 
Aooordmg to R. Aliegg and H Pick', oxygen of 
the air oxidises a solution of silver nitrite to silver 
nitrate. On the other hand, £ Divers', Sir P C. 
BAySC Russworm*, M Oswald*, and others observed 
no oxidation of solutions of nitntes in air C Matignon 
and Q MarohaP reported that an aqueous solution 
of sodium nitnte u not oxidised by prolonged oontaot 
with oxygen, under a pressure of 50- 55 atmospheres, 
even in the presenoe of a catalyst But when Um 
pressure is itused to 176 atmospheres and tompenture 
to 896°-S30°, solid sodium nitnto is ahnort com- 
plotoly oxidii^ to nitrate. 

The formation of nitrates from nitrites m acidic 
solution IS easily explamed firom the point of view that 
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the aolution of mtrouM eoid undergoea the following 
ohango 

3 UNO, :: UNO, + 2NO + H.O. 

In premnce of air, tho^nitrouu acid may bo com- 
pletely converted mto ni'trio acid Thia aeoma to be 
the explanation of the oboorvation of A, Munte* 
toganlmg the cunvoreion of nitritea to nitrates in soil, 
m prutumce of carbonic acid and air Dhar* and 
coUaborutoni have shown tliat solutions of sodium 
nitrite can appreciably oxidised to sodium nitrate 
by passing air m presence ol induotoiH like ferrous 
hydioxido, sodium sulphite, etc , and the amount of 
oxidation inoroaaeH with the moroasing ooneentrations 
of the inductor and the nitrite solution and with 
the tune for which air is poMsod W P Jorisaen 
and O van don Pol** and W Reindors and S I 
Vies'* could not detect any oxidation of sodium 
nitrite by oxygon in presence of sodiiitn sulphite 
because they did not tidce suftloiont sodium sulphite 
and the contact with oxygen was not long enough 
Recently wo have observed that dilute solutions 
of sodium iiitnto or potassium nitrite, when exposed 
to sunlight and air, are oxidised to nitiate The 
velocity of the photochemical oxidation is greatly 
accoloratixl by the preoenco of titanium, cine and 
iron oxidce (TiO„ ZnO and Fe,0,) Titanium oxide 
Booms to be the best photosensitiser. The foltowmg 
are some of the results obtained by us 


tntinn of 
nltilto 

H/m 1 


„ 6 gn POiOi 

yobunum 1/UrJt 

100 boun 6 RIO hiK*! 


“Sofia 
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Warburg** and Villare'* studied the photo- 
deoomposition of soliitinns of potassium nitrate m 
ultra-violet light Dhor and Sonyol** observed the 
slow decomposition of nitrates m sunlight The 
photodeoomposition of potassium nitrate is a slow 
reaction and has a low quantum yield in ultra-violet 
light and tropical sunlight It seems, therofom, that 
m presence of light, the following equilibrium is 
obtained . 

2KNO. r 2KNO, + O, 

It appears that in dilute solutions and m presence 
of an excess of oxygen, practically the whole of the 
nitnte 18 oxidised to nitrate m light From the fore- 
going observations it seems clear why discordant 
results regarding the oxidation of nitrites to nitrates 
by drfTorent workers were obtamod. Experiments 
done in laboratories having more diffused light 
probably resulted in greater oxidation of the nitnte. 

In pubhcations from this Laboratory*', it has 
been shown that amino aoids can be readily oxidised 
to ammonia in presence of air and light. Also, 
ammonia and its salts are oxidised to nitntee m 
presence of surfaces like titanium and uno oxides, 
sterilised soil, etc , in the complete absraoe of bewtena, 
when exposed to air and sunlight. We have now 
observed that nitrites con also be oxidised photo- 
ohemically to nitrates m tlio absence of bacteria It 
appears, therefore, that the important prooessos of 
ammonification, lutrifioation and the conversion of 


nitnte to mtrats taking place m soil, whioh have been 
asonbed so for solely to bacterial activity, can ba 
mduced in preeenoo of sunlight Henoe we are of 
the opinion that these processes can be photoohemioal 
rather than bacterial, specially m tropical oountnes 
where the number of baotena is small, being mostly 
killed by the high temperature of the soil dunng 
the summer months N K Dhab 

S. P Tawdow. 

N N. Biswas. 

A K. Bhatbaoharya. 

Chemical Laboratory, 

University of Allahabul, 

India 
Dec. 7 
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Anisotropy of Spherical Sound Waves 

Thx amplitude of vibrations on the wave surfooe of a 
spherical light wave may.or may not, bo homogenoous. 
According to the classioal eloctmmagnetio theoiy of 
light, for a sphenoal wave emitt^ by a linear 
oseillator, the mtensity is at a maximum m the 
direction perpendicular to the axis ot the oseillator, 
mid at a minimum m the direction of prolongation 
of the axis. 

It u mtoresting to find exxwninraitally whether 
the distribution of intensity of a sphenoal sound wave 
is homogeneous or presents any analogous aniso- 
tropy 

To test this, the mtensity of sound omitted dunng 
spark diBoharges is measured by means of a Rayleigh 
djso suspend^ m the stream of the sound wave. 
The diBcWrge is produced lu a ciroiut which consists 
of on alternating current transformer with four Leydrai 
jars joined m parallel with a spark gap, which 
IS formed by two thin stool rods placed at several 
millimetres distance along a slight Ime The steel 
rods aro 2 mm in diameter small size was 

adopted in order to dimmish any possible disturbanoe 
due to massive solid obstacles placed m the path of 
tho sound wave. The transformer is used instead of 
on induotion ooil, because tho latter needs a 
mechonioal mterrupter which produces undesirable 
noises when it is woiiung. The spark gap is 
mounted on a rotating table provided with a scale, 
such that the gap can rotate around its centre and 
Its orientation con be determined aoourately ,fitom 
the scale 

Observations were made of tho defleotims of the 
duo for diflerent onentatimu of the sparic. The 
defieotions were proportional to the mtensity of the 
incident sound wave. Henoe the relative mtensities 
around a great circle on the epherioal wave surface 
con be determined Special attention was paid to 
making the disoharge as uniform and constant as 
possible. A large number of obeervattotis wu oomed 
out. Some typical resulta when the gap u 6 mm. 
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in length and the diao la placed at a distance of 
68 cm. from the spark arc given below. 


0 80S 1 00 


0 > the ami* between thadlnetlon of otMer* 
vsHoq end tbs dlmitUin of the spark 
d - the deflection of the Rayleigh dko 
/ - the relative Intensity uf sound 


These loeulta show deflmtely that the mtonsity of 
spherical sound waves emitted by a spark is distributed 
anisotropically on the wave surface : tlie mtensity 
18 a maximum in the direction perpendicular to the 
direction of the spark and a mmunum in the direction 
of prolongation of the spark 

experiments are being continued with different 
methods of measuring the mtensity of sound, and a 
more detailed report will appear shortly 

S Y. Skomtao. 

Department of Physics, L. K Su 
National Central Umvorsity, 

Nanking, China 
Deo. 6. 


Crystal Structure of Copper Sulphate 
Wk have been able to dotermme the structure of 
copper sulphate pentahydrate, which was the first 
crystal us^ by Fnodnch and Knipping to diffract 
X-rays The unit cell has dunensions * 

a. = 6 12 A., b. - 10 7 A , e, - 6 97 A , 

« - 82“ 16', p - 107*’ 26', Y - 102* 40 , 


and contains two molecules of CUSO4 0H|O The 
only symmetry possoseed by the crystal is a centre 
of invomion 

The copper atoms he on the centres of symmetry 
at (0 0 0) and | 0) and the sulphur atoms on the 
general position (0 01, 0 29, 0 64) Each copper 
atom IS surround^ by an octahedron consisting of 
four water molecules and two oxygen atoms, suggest- 
ing that there are direct bonds from copper to 
oxygen. 'This differs from structures like BeS04 4H,0 
and N1SO4 6H,0, m which the bonds jommg the 
groups are between water and oxygen*. That tho 
two ootahedra are not equivalent is the explanation 
of the dehydration to CUSO4 SHgO and tlien to 
CUSO4 1H.O. 

The odd water molecule touches two oxygons of 
different SO4 groups and two waters of dijBeroat 
ootahedra, and would seon to play an unportant part 
m holding the structure together The structure 
satisfies all the generally accepted requirements of 
mtcr-atomio distances. 

The copper and sulphur positions were obtained 
from rotation photognqihs of oopper sulphate and 
copper seleoate oiystals, and the oxygon and water 
positions from a double Fourier synthesis projecting 
on to (001) 

We have to thank Prof. W. L. Bragg for allowmg 
us to make the neoessary measurements with the 
X-ray spectrometer at Manchester. We hope to 
publish flirther details elsewhere. 

C. A Buvxbs. 


Geom Holt Physios Laboratory, 
Uuversi^ of lavecpool. 

‘S. JMi(.aXlk WTi iMl N,m. i»st 


The so-called Tertmoal Parenchyma Cells m the 
Wood of Ttminalia Ummtosa, W. and A. 
the literature dealing with European and 
American timbers, froquont mention has been mode 
of the presenoe of terminal parenchyma colls m the 
wood of t'rcunntu excelnor', Populus sp Btiula 
lutaa* and Acer saehharum*. Them con bo no doubt 
about the validity of these statements, for they were 
based on intensive study of those timbers both m the 
field and m tho laboratory 

While deaUng with Indian timbers, Brown* has 
mentioned the presonoe of terminal parenchyma cells 
m the wood of Termtnalta lomerUoea, W and A I 
havo done the same on one oooasion*. But none of 
those statomonts was based on the results uf studying 
wood taken out periodically from a living tree and 
actually finding out whether these porenoliyma oells 
wore termmal or not From the examination of the 
timber of this spooies m the laboratory, some of the 
parenchyma cells appeared to bo distributed in the 
80010 way as the temunal parenchyma colls in the 
wood of Fraxtnut exeeUtor, Betuia lutea, etc , and 
they were, theroforo, dosenbod as terminal. 

During the last three years, however, while study- 
ing the formation of growth rings in the wood of 
Termtnalta tomentoea, W and A , I have found that 
the so-called tenuinal parenchyma cells are not really 
formed as the last tissue of the annual ring, but are 
the first typo of cells formed at tho beginning of the 
growth season So, mstead of being ternoinal, they 
are actually initial 

So far as my information goes, no textbook has 
mentioned this typo of parenchyma distribution m 
any wood Details of this investigation will soon be 
published. Meanwhile, it would be mterostmg to 
know whether anyone else has noticed this typo of 
parenchyma coll distribution in any wood. 

K A Chowdruby 

Forest Reseoroh Institute, 

Dehra Dun, India. 

Doe 14 


' JeDr», B 0 , "The Anstomy of Woody’ niiSe’Mfli 
CMcsgo PieM, p 61-68, 1017) 

■ tiUdewlck, i B , "Seewsial AoUviUiie oT CsmUiim In tome North- 
Butem Treoe” (Ikdk Bell ti, Bymoiiee UnlvonSt), N Y . p 10 . 31) 
• Peenon, R B end Brown, U P , "CooiinercUl nmbeie at Indto'*, 
vol 1 , p 610 , 1038 


Whits Cats and Deafrieaa 
Mrs Bambbr’s recent article m the Journal cf 
Qenettc*^ on tho correlation between white coat 
oolour, blue eyes and deafness in oats is of importance 
and mtorost It may perhaps be supplement^ by a 
bnef note on the same subject 
Mrs. Bomber statee : “It has long been recognised 
that blue-eyed white oats are often deaf, whereas 
white oats with yellow or greenish eyes have normal 
hearing.” She records the existenoe of a white, blue- 
eyed male oat which is not deaf. Another case is 
that of a cot with one blue and one yellow ejre, 
which IS “completely deaf on both sides.” 

I have at present a male, pol 3 rdaatylous, white oat 
with yellow eyes, which is completely deaf on both 
ndes. Thu animal oonqiletes the posable bombma- 
tion of eye oolour, deafiiM and normal hearing. As 
yet thu animal u too young to breed. It ismqyeicL 
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however, that he may, in the near future, be teeted 
genetically 

In the meantime the correlation between blue eyes 
and deafnpHH u oertamly not a perfect one If the 
two oliaracters are due to a similar physiological or 
genetic agent, it seems certain that its effects are 
sufficiently variable to enable them to operate m 
either the eyes or the ears, to the exclusion of the 
other location 

C C Little 

Roecoo B Jackson Memorial Laboratory, 

Bar Harbor, Maine, USA 
> Uunber, V. C , J Otiutut, tO, 407-413 , 1BS3 


Spawning Date of the Common Frog 

In a fomiei oommimioation* 1 announced certain 
concliiHions on the ofloct of the woathei upon the 
spauiiing date of the common frog, Rana Uinporarui 
Sinie then, a number of now foots liave come to 
light 

Althou^ wot days and spawn days aro not 
nssooiated, rainfall affects the date of spawning Tho 
effect, parallel to tho temperature affect previously 
reported, is due mainly to tho total rainfall of the 
month prior to spawning. 

These conclusions am confirmed by the relation 
which exists between tho altitude of a pond and its 
spawn tlate In south-west Knglond, spawning w, 
on the average, earlier tho higher the j>on<i observed 
In the Midlands and in south-east England, the same 
18 tnio but tho effect is much less This distribution, 
both altitudinal an<l geographical, is the same os that 
of orographical rainfall. 

'Hie view that tho weather is octmg dueotly on 
tho frogs thomsalves cuiiflicts with my observations 
on migration Although frogs hibernate in a variety 
of situations, they arrive at a particular breeding 
pond from diSuront directions simultaneously, 
although this pond may differ considerably m its 
spawn date from another close by There is, more- 
over, a difficulty m accepting a long ponod rainfall 
effect acting directly on frora hibernatmg imder 
water The pond seems to be the unit for both 
spawning and migration, probably two ospoote of one 
problem 

The observations suggest that spawning is de- 
pendent on pond penodioity It is known that tho 
penodicity of pond plants is affooted by temperature 
and especially rainfall, which acts by ^e waging of 
phosphates from the soil mto tlie pimd* Atkins, 
in the paper cited, found that pon^ with streams 
running into them developed their algal maxima 
earlier than the others, due to the mcreosed phosphato 
supplies, and I found, from the results of a postal 
questionnaire, that ponds without streams tended to 
bo without frogs 

The Imk between alga] (or other plant) periodicity 
and spawning is being sought m the production of 
odour by tho water plants The smell of standing 
water is a problem of water-works technology, with 
a large literature, which has received little attention 
from woifcers on the migration of terrestrial animalH 
brooding In tho water. The odours are, in general, 
not those of decay, but are due to essential oils 
aecroted by the water plants, plankton, etc , and are 
markedly periodic in their occurrence. 

An endeavour was made lost season to see whether 
plankton was responsible by asking a number of 


observers to send me samples of the water of their 
ponds, from which I oonoluded that planktonio 
organisms are not concerned. An attempt is being 
made this spring to correlate phosphate changes in 
tho water with spawning. 

The form of the generalised curve showing the 
progressive changes in the number of ponds in an 
area having spawn is deducible from some simple 
assumptions on the mechanism, and the reasoning 
shows that tho date on which tho maximum number 
of ponds develop the postulated effect will not be 
comcidont with the date on which the maximum 
number of spawn reports occur, but will be later 

A detailed account will be published later. 

I wish to thank those phonological observers who 
took so much trouble m tho postal scheme, and tho 
Boyal Metoomlogic-al Society for data courteously 
supplied. 

R Maxwsli. Savaoe 

10 Derwent Avenue, 

N.W7 
Jan 6 


■ Bavisr, NATCRS, Ul, 6A7, April t2, 1033 
‘ Atkiiw, J Mann* Sml A—or 17 H , It, 110 


A Recent Sedimentary Volcamc Tuff 

On November 3, 1031, during a trawling survey 
of Falkland Island waters, tho R R 8 WtUiam 
Scoraby made a haul with a oommeroial trawl m 
08 m of water on a position 46“ 56' S,, 66° 24' W. 
situated in the Gulf of San Jorge, off the Patagonian 
coast 

Tho contents of tlie trawl consisted mamly of 
several bushels of slabs, 5-10 cm. thick, of a compact 
clay-liko rook. Its colour was groenish-groy changing 
to olive-buff when dry Under tho microscope, tl» 
rook 18 seen to consist of some very finely divided 
‘clay’ substance, too finely divided to bo identified 
by means of tho polarismg raioroseope, but a much 
more abundant constituent is colourless volcanic 
gloss in flakes varying m size from 0-15 mm down- 
wards With this are birefnngont grams of feldspar 
(varying m size from 0 00 mm m diameter down- 
wards) and a very few green grains resembling 
glauconite The colourless glass and the feldspar ore 
similar to the material win^ forms the dust clouds 
emitted by volcanic eruptions in the Andes and has 
on occasions travelled the whole breadth of the 
Aigontine Republic In dust collected at Buenos 
Aires after tho eruptions in the Andes in 1932, the 
particles ranged from 0 2 mm downwards for the 
colourless glass, and from 0 1 nun. downwards for 
the chips of feldspar and other minerals. There 
seems no doubt that the rook has boon formed by 
the deposition in the sea of volcanic dust wmd- 
borne ^m tho Andes. If so, it is an excellent example 
of the mode of deposition of some of those s^- 
mentary volcamc tuffs which have long been known 
among deposits of volcanic origin. 

The associated fauna was very meagre, consisting 
almost entirely of an aloyonanan of the genus 
RentUa together with a few polychetes 

W. Campbxu. Sjiith. 

British Museum (Natural History) 

Qkoboe Rayhxb. 

Discovery Investigations, 
c/o British Museum (Natural History), 

South Kenamgton. 

Jon. 18 . 
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Quaternary Intermetallic Compounds 
Invwtioatobs of metallic ayetems by thermal and 
X-ray methods have found many binary inter- 
metallio compounds ; they have found, however, only 
a few ternary and no quaternary oompounda. U a 
metal or metals of one class (amc, tm, oacbnium, 
mracury) reacts m mercury at ordinary temperature 
with one of another (oopper, iron, cobalt, nickel, 
manganese), many binary and ternary oompounda 
result*. 

Recently we have succeeded in getting three 
of the first class to unite with copper to form reason- 
ably stable quaternary oompounda. the analyaia of 
which by the volumetric prooeases of the laboratory 

r ant^ no difficulty fieven of them were obtained 
the reaction between nno and the simpleat 
ternary compound which forms in mercury, namely, 
SnOuJdg, Their approximate empinoal formuln 
ore 8n«Cu,|ZnJIg., ljnirui(ZniHg„ HnCii|ZnHg,. 
SnCutZnHg,, 8n4Cu„Zn4Ug4„ Sn^Cu^ZntHg,, and 
Sn,Cu„Zn,Hgii Four others have been prepared 
by the reaction between tin and the simplest 
binary compound which forms m mercury, namely, 
ZnCu Their approximate empirical fonnulai are 
Zn|Cui8nUgT, Zn(C^ltdnHg|. Zn^CiitffiniHg,, and 
Zn«,Cu4jSn„Hg,i Cadmium forma temanos with 
cop]ier and mercury without difficulty but not witli 
oopper and zmo or with copper and tin. Quaternaries 
or qumanos moluding cadmium cannot, m conse- 
quence. be so prepared. 

Ternary and quaternary compounds formed in 
mercury, so far oa the work has gone, n»y bo regarded 
os derived iVom known compounds of mercury and cop- 
per ui which other metals of the B aub-group of the 
Periodic Clossifioation partly replaoe the mercury, 
on atom of the quadrivalent tin counting as two 
divalent atoms of mercury, unc, cadmium and 
mercuiy being equivalent Thus SnCii,Hg„ 
SnCu,ZnHg, and Sn4Cu,|Zn,Hg„ may be regarded os 
donvod from CuHg,, a compound which has been pre- 
pared m mercuiy but otherwise is unknown m metal- 
lurgy. (The corresponding OuZn„ however, is well 
known ) Sumlarly, 8n,Cu,4Zn,Hg(, Zn4,Cu4,Sn,Mg,4, 
and the ternaries (not mentioned above] ^,Cu,Hg, 
and Zn4Cu|Hg4, may be regarded os derivatives of 
HgaCu,, which has been prepared m mercury. (The 
oorreeponding Zn,CU| and Cd|Cu, are well known 
m metallurgy ) 

If this prooeaa of derivation is legitimate, our 
work IS brought mto line with that done by thermal 
and X-ray methods. In addition to the binary 
compounds which form easily m mercury or by other 
meUioda, there is the possibihty of a large number 
which do not Their existence, possible and actual, 
has enabled ua to confirm and extend considerably 
the rules oonnectmg the numbers of valency electrons 
and atoms which were put forward flnt by W 
Hume-Rothesy* , namely, for oompounda between 
such metals as tm, aino or cadmium and metals like 
coppw, silver or iron, there ore characteristic ratios 
of valency eleotroos to atoms of 3 : 8, or 81 • IS or 
7 • 4, that IS to say, for 81 electrons there may bo 
14, 13 or 18 atoms m the ccunpound. We find for a 
mven number of electrons these are ranges of atoms. 
For oopper umted with a divalent metal of the B 
Bub-grodp there may be for 48 electrons 81, 28, 28, 
84, 28, 86, 87 or 88 atoms ; for 18 electrons 18, IS) . 
14, 18 or 16 atoms. Ri tm-oopper ooznpounds, for 
48 eleotaons there may be 14, 18, 16, 17 or 18 atoms, 
for 88 electrons. 12, 18, 14, 18 or 16 atoms and for 


21 electrons, 12, 18 or 14 atoms It would thus 
appear that the total number of valency electrons-— 
18, 21, 28 or their multiples — is even more char- 
aotenstiC of an intormetoUic compound than the 
ratio of electrons to atoms 

In reckoning valency electrons, metallurgists count 
oopper and silWr os having each one electron, zinc, 
cadmium and mercury as Iwving each two electrons, 
and lead and tm as having each four. To fit transition 
metals like iron, cobalt and nickel into the schomes, 
they regard their atoms os contributing no valency 
electrons to the compound Our results show, how- 
ever. that m oertam compounds (mainly when these 
metals arc in excess) iron, cobalt, mokel, manganese, 
and possibly other transition and pro-transition 
metals of tho Periodic Classification, may be regarded 
as havmg each one electron , m other oompoimda 
(msmly when the B metal is m excess) the transition 
metal acts as if it had no electron Thus, m SiiFeg, 
iron acts as if it had one valency electron ; in 
Zn„Ni„ nickel acts as if it had no valency elec- 
tron. 

My former pupil, Mr R. P. Lawrence, has helped 
me m this work 

A B Russkli. 

Clinst Chiin-h, 

Oxford 
Jan 17 


' KoMell, CsMlet, Inin. T.yoni. Kmordy and Hunlu. J i 
t . 841. 858, 857, 8340 , 1038 MiTDSB. U5. 80. Jan 18, 1 


Passage of Hydrogen through Steel 

Invbstioations have recently been carried out by 
Dr J M. Bryan and myself at the Low Teinporature 
Resean-h Station, Cambridge, on the relative rates of 
cmrrosion by dilute solutions of citno acid of different 
samples of mild steel sheets such as are used in the 
manufacture of tm-plate In these tests an attempt 
was mode to elimuiate edge-oorrosion by makmg tho 
steel sheet tho bottom of the oorrosinn chamber. 
This was done by cutting oil the bottoms of gloss 
bottles, grmding the edgm and coating them with 
pure vaseline to prevent leakages, and applying the 
sheet Tho whole was clamped up tightly m a 
suitable frame, the sheet itself bemg m contact on 
its outer side with a pod of filter paper resting on a 
wooden block The chamber thus formed whs con- 
neoted to a gas burette so that tho hydrogen formed 
through the action of tho dilute aoid could be 
moosurnd, and the whole apparatus was held at 
26" C 

It was found after a given period tliat the loss m 
weight of tho sheet irifficated that the hydrogen- 
equivalent of tho steel dissolved was far in oxeess of 
the hydrogen actually collected This exoeos was 
greater than could be accounted for through solution 
of the hydrogen m the corroding medium, and it 
appeared tho^ore that Qie hydrogen was either 
abrorbod by the metal in considerable qualities or 
else passed through it and was evolved freely on the 
outer side. That the latter was more probable was 
supported by the fact that blisters appeared on the 
outer side of some of the speoimens, showing that the 
gas passed, at aqy rate, nearly through tho metal 
and could exert oonaidorable pressures mside it. 

A flirther experiment was therefore carried out in 
whidi the metal sheet wae clamped so as to form a 
diiqidiragin betwoen two flanged hemisphmoal gloss 
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vwuk^Ih each of which wan oonnpotfd to a gaa bui«tto 
by meaiiH of an nutlet tiibt' The iipixT vewtel con- 
tained the eorroding inodiiini which wan in contact 
with the metal and the lower one eont aim'd &ir The 
Hir in the hoad-qwce of the upper ehiimbor and in the 
solution was reploeed by nitro||;en anil the whole 
apparatiiH waa net up in a room hold at 26° C 

noth the upper and lower burettea aoon began to 
legister an inemaMo in \olume That in the upper 
one wiM th(< tuoro rajiid at drat, but Nlackened later, 
Hiul wh<<n the apparatus was taken down after two 
dnvs, there was about 30 e o of hydrogen on either 
side, lenving about ‘lee (ealculattvd fiom the Iona in 
weight of the shc-Lt) to bo aceounteil for by absorption 
into the metal and by solution in the citne acid I 
should be glad to know whether the passage of 
hydrogen through steel under similar conditions to 
the iilM\e has lieen reoordeil 

T N Afoniiis 

Jjjw Ti in{>eraturu Reseaich Station, 

Downing Stnrt, 

Cambridge 
Jan 12 


Interaction of Radio Waves 
Tim phenomenon refi-iitly reportetl hv Tellogen* 
wheieb> the n«<w hrondeusting station at Luxetn 
boiirg apfiears to interact with that isirtioii of the 
earner wave ol the Beromunater station which is 
received m Holland, can lie explained by taking into 
m count the effect of such a powerful station (20(1 kw 
and X - 1100 m ) on tho moan velocity of agitation 
(u) of the ilectrons in the ionosphere Any change 
in M will province n change in v, the fr«iuoncy of 
collision of an electron with molooules, and honco 
a ehaiig<> in the absorbing power of that part of tho 
lonosphure m the vicinity of the station Since this 
change <lepi>n<ls on tho magnitude of tho electric 
vector in tho disturbing wave, it follows tliat the 
alMorhing jxiwer of this part «if the ionosphere will 
vary in occonlanee with the modulation ircsjiienoy 
of the station, and so the modulation will lie iinpresscxl 
m jjart on any other i arnur wave which may traverse 
this region 

We liavo oxiimiiied these {ximts (jiiantitatively 
with the help of data obtamt^ by Townsend ami 
Tizard* on the motions of electrons in air, and have 
arrived at the following conclusions 

The amount of inodulatiuii of u carrier wave 
produenii by a disturbing station of power and 
modulation frequency/ is approximately proportional 
to 7* and mversely proportional to / There is thus 
iiitroduevsl a distortion of tho original modulation, 
at the expenso of the higher frequoncies of modula- 
tion 

1 he vaiiation of the improssui^inodulution with tho 
wave length of the disturbing station u more oompli- 
cated, being roughly proportional to l/lv* -f(p — »)*} 
whom p -* 27tc/X, o) -/fpv/cm and J/p la the component 
of the earth’s magnetic hold perpondioular to tho 
eloctne vector of the disturbing wave It is door that 
the quasi -resonant state (p =- w) ban exist only m very 
localised regions of the lonosjihere, and will contribute 
little to the total impressed modulation, which may be 
received over the whole path of tho wave m the abeorb- 
ing regions of tho ionosphere Tho disturbance will 
therefore bo greatest when u is smalt, that is, when the 
tire electric vector of the wave lies m the diieotion 
the earth’s magnetic field The magnoto-ionio 


theory shows that under European conditions this 
can occur only for that iiart of the wave’s path 
which IS roughly horizontal In such ciroumstanoea 
<a will always be small for waves much longer than 
214 m 

We have oxuraintHl the magnitude of the disturb- 
ance which would be expenenoed at Eindhoven 
when lisU-ning to tho Beromunster station, and find 
that it would become appreciable for values of air 
prefisiire in the absorbing regions near those generally 
accepted Tlie disturbance oxpenenced is propor- 
tional to v', HO that wo should expect moreaaed 
disturbance at times when the sky wave is weakened 
by mcreastsl absorption, for examjile, around sunrise 
ami sunset, and m tho daytime if signals be audible 
It IS to be anticipated that the Warsaw station will 
also exhibit the effect in just appreciable intensity if 
careful investigation be made It is not to be 
expected, however, that tho very long wave high- 
|iuwei telegraph stations, such as Rugby or Naiien, 
could produce the offevt, for such long wave-lengths 
aro probablv reflected at a level in the lonosjihere 
below that which absorbs waves of hroadcMtsting 
frei|uencies Neither would such a station appreciably 
influence the mc-c-ption of other vicry long wave 
stations, since most of the rocxnved signal on these 
wave-lengths w duo to the groimd wave 

Tho details of our investigation will be published 
elsewhere m tho near future, together with a dis- 
otiSHion of the possibility of utilising the phenomenon 
to dcTive further information about tho ionosphere 
V’ A. Baiusv 

Department of Pliysios, 

University of Hydiiey 

D F Martvn 

Commonwealth Radio Researoh Board, 

Sydney 

Nov 20 

' NiTCM, m, 840, June 10, lOSS 
• Proe Ron .Sor , A W, 530 , lOU 


Audibility of Auroras and Low Auroras 
I WAS inuuh interested in tho article “Aucbbility 
of Aurora ami Low Aurora” by F T Davies and 
B W fume whioh appeared in Natuuk of December 
2, because I once witnessed on aurora and heard tho 
swishing sounds referred to 

During the winter of 1900-1009, while attending 
Trinity Clolloge at Hartford, Conn , I observed a 
magniflcent ouroni The light effects gave me the 
impression that tho atmospliere was fllled with fog, 
and that someone was illuminating it by playing a 
soarohlight back and forth The effeot was very 
striking because the display was so close to the 
ground that I seemed to walk right through the 
illuminated fog 

Tho sound which 1 heard u exactly described by 
the word swishing I do not believe I ooukl say the 
swishing sound waa in unison with the fliokenng of 
the lights because the sight was so now and strange 
that 1 did not observe it from the pomt of view of a 
scientist. All that I con say is the swishing sounds 
wore beard while the lights were changing. 

Floyd C Kbllxy. 

Researoh Laboratory, 

(leneral Electno Compuiy, 

1 River Road, 

Schenectady, N.Y. 

Jon, 4 
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Research Items 


Clay Heads from Ashanu. Capt R P. Wild doHcrilim 
and fiKiiree m Man for January two litMvdx of baknd 
clay from Fomena, Aahanti, which wore obtained by 
Mr K A. Burner, of the Political Servico, from Nana 
Kobma Fon, tho Oraanheno of Adanai, whose capital 
town in Fomena Kobina Fon, whoae a^e ai Mtimated 
at somewhere m the noighbourhood of eighty years. 
Htatee that although these heailH are not now made, 
ho remembers them being madn by an old woman 
when he was a boy According to his evidence, they 
wore placed on the graves of chiefs, elders, councillors 
and ipieen mothers, that is, the most prominent 
members of the Adansi tnte At certam times 
offenngs wore made to the spirits whicli were sup 
poseil to have taken up their abode m the heads 
For this purpose a baked clay ladle was requmsi 
The heads are well fired and arc made of a fairly 
hne clay They are hollow and almost life size 
From the absence of the board and the smaller hoiul 
It IS probable that one of two heads ropres«>nts 
a woman The featuros of both heads are rather 
n'fiinsl in comi:iunson with the usual cast of coiiuU>n 
ance in tho Ashanti nice This Hup]iurts the state 
iu< nt that they are meant to ropn^sent chiefs, elders, 
etc , as tho rulmg rlaasos of the Ashanti show ilistinot 
signs of refinement The side view shows tho typical 
long face of the Ashanti, but with an unnatural 
flattening of the back from the nape of tho ntek 
upward, giving an ahnost vortical profile Tins may 
be due to artistic license The conventional repre 
sentation of the hair is intetesting, it being rendered 
by whorls, cylinders and hollow balls Kobuia Fon 
stated that human hair (porha{M the hair of the 
deceased) was inserted in the holes in tho cylinders 
and balls The faces hod been coated with red clay 
after finng, red being the mourning colour of the 
Ashanti Facial markmgs, it is suggested, may be 
intended to counterfeit the cicatnces of an Akim 
slave as a ibsguise against evil spints. 

Cancer Mortality u the Australian Conunonwcalth 
Deaths from cancer in the Commonwealth of Austialia 
for 19S1 jier 100,000 of mean population wore for 
inalos lOfi, females 97, persons 101 (Ur M J 
Holmes, J, Vancer Bet Com Univ Sydney, 6, No 3, 
168 , 1933) These rotes show a considerable inereoso 
on those of the previous year and aflcctod all Ktates 
except Western Australia Tho age-grouping of the 
population has, however, been altering since 1921, and 
the proportion of the population in tho age-groups 
46 64 and over 68 yoam is now larger than m a 
standard population, that is to say, a larger pio- 
portion of the population reach the ‘cancer age’ than 
formerly Correcting for this, an actual diminution 
in the cancer mortuity in the age-groups below 66 
years has become evident m recent years, the rate 
for 1931 bomg lower than that for 1921 and for 1011 
lliis dimmution may lustiy be attributed, at least 
m part, to the efficacy of modem treatment. The 
mortahty rote for sarcoma remains at about tho 
same figure that it was twenty-five years ago 

Golgi Apparatus u Ptotoaoa. Joyce C Hill (J Roy. 
Mter Soe , 68, Port 3, 1938) states that ttie Oolgi 
apparatus in the Sporocoa agrees with that in tlTe 
Metasoa in its reactions to osmic acid and resembles 
it m general structure and in juxta-nuclear position 
Dunng division, the Qolgi elements are drown to each 


nucleus in approximately ntjual numberM ns in 
dictyokmeHis m Metaroa Thom appears tliiTofore 
to bp a true Oolgi apparatus m tho Sporozoa but 
there is no such certam ty for the other groups In 
Ammba, Brown desi'iibes globules with clear peutroe 
and dark rims which impregnate u ith osmio acid and 
may reprcwciit tho Oolgi apparatus, but no defimte 
deuiHiuii IS oxpnwHed in the absence of silver improg- 
natioii, juxta nuclear position or indication of dictyo- 
kinosis Though thorn is evidence that in some 
flagellates and ciliatcs the parabasals and excretory 
apparatus show resemblances to the Oolgi apparatus 
of Metazoa, “yet wc can point to no cell molusions 
which are similar in all and agree with all the oiitena 
for the metazoan Oolgi bodies Possibly in some 
cases, eg Opnltna, the Oolgi apparatus is m a 
somewhat elementary condition, and the parabasal 
apparatus may also represent a not wholly dif- 
fen«ntiated Oolgi a]ii>aratus ” 

Fungi caunng Human Blastomycous A very interest- 
ing paper eiititletl “Observations on Fungi isolated 
from Coses of Blastomycosis cut is and Blastomycoais 
pulmonahs m North Ameiica and Kurupe Ki>marks 
on HlaHtomyoutm” appears m the Journal of Tropical 
Mnlirine and Hygiene of October 16 Tho authors 
are Sir Aldo Casti'llani and Prof Igino Jacono, who 
publish photographs to show the almost terrifying 
soverity of blastumycetic ulcers upon the human skin 
The fungi which cause the disoiMiH liave been studied 
with a detail worth> of Sir Aldo CaHteUani’s great 
lesourcisi Tlie present (laper describes the cultural 
and microscopical characters of the organisms, but 
further work on inoculation is also m progms. 
Representatives of the genera Torulopna, Mono- 
epormm, CUmoapora, (Jeotrtrhum, Phudophora, Aero- 
them el nl have been studnsl, and most of the species 
have Issni dcsorihisl for the first tune Testa have been 
made with monovalent and polyvolnnt blastoniyoetm, 
in order to nee if it has any v alue foi diagnosis. 

Absorption of Calciiim by Terirtuialia glabra, W. and A 
Mr B L T do Silva, of the Dtqwtmont of Botany, 
University College, Ckilombo, m a communication to 
the Editor, directs attention to the remarkable 
manner m which Terminaha glabra, W. and A , 
accumulates calomra from the soils of the Miocene 
hmentone of northi'm Ceylon The water is usually 
softer in this area from wells near these trees, and 
the villagers in the dry zoiu* bum the bark of tlie 
tree as a sourco of lime In this region tho adi of the 
leaf was 67-61 per cent CaO, of tho bark 83-91 per 
omt, Terminalui glabra is a deep rooted tree and 
may thus remove eolciiim from tlie dewier taym of 
soils whilst ita leaves, rotting m the surface layer, 
may make this layer neher in lime than the leached 
surface soil out of the range of theeo falling leaves. 
Mr do Silva cites figures of analyses of surface soils 
in support of thw conclusion 

New Zealand Beech Timbers. Mr Forkham, of the 
Cawthron Institute, Nelson, has published on 
mtomsting paper entitled “Now Zealand Beech 
Timbers Their Structure and Identification” (New 
Zealand J. Sei. Tech., 14, No 4, pp 283-40 , 1933). 
Beech fbreeta are the dominant associations forming 
the subontarotic rom forest of Now Zealand, and 
extend firam Hie Kaat Cape distnct, in the North 



220 


NATURE 


'February 10, 1934 


Island, down the mountain chains to Cook Strait, 
and so, too, in the South Island to Foveaux Strait 
The object of the author’s reeearoh ih to describe 
the anatomical struoture of the secondary wood m 
onlor to facilitate the identifloation of tunbers after 
conversion The species included m the scope of the 
present report are Nothofagus Afennesit, N Fuaea, 
N, truneaia, N dvffortundea and N Solandrt The 
paper contains mtoresting data concerning the 
reactions of these beeches during seasoning, their 
supply, and a variety of commercial purposes for 
which they are suited The author points out that 
there IS a groat tendency to warping, which is leas 
marked m the silver beech (N. Afenztsatt) For some 
years silver beech timber has been exploited to a 
eonsidemblo extent locally, the annual production 
being about 8,000,000 sup^cial foot It is used 
mainly for general buildmg and constructional pur- 
poses, for box -making (butter boxes and cheese orates), 
for cooperage, form imploments, vehicle body- 
buildmg, furniture, intenor finishmg and fixtures, 
and for turnery (Ward, 1929) The author comments 
on the fact that up to the present very little research 
has been earned out on these Imes, Englor (1899), 
Solercder (1908) and Garrett (1924) being the only 
authorities who have published works dealing with 
this subject Mr Parkham stresses the importance 
of maintaining tlie lai^ areas of beech forest which 
at present exist in New Zealand, both because of 
the necessity of perpetuating a forest covering on 
the water-sheds of the many rivers and streams, uid 
also because of the potential commercial value of 
such areas (sec Natubb, 131, 787, June 3, 1933). 

Geology of the Society Islands. Bulletm 105 of the 
Benuoe P Bishop Museum (1933) is devoted to a 
report on the geology of Tahiti, Moorea and Maioo 
by Howd Williams, who paid a two months’ visit 
to the (Society Islands five years ago The group 
presents on evolutionary series whore volcanic cones 
may be studieil in all stages of erosion and where 
the encircling reefs are revealed m all stages of 
development A valuable summary is given, supple- 
mented by many original observations, of the geo- 
morphology and petrology of the Islands Dihoubs- 
ing the recent movements of the South Sea islands, 
the author presents evidence that the Pacific floor 
of this region has been stable for a prolcmged period 
Maximum proved uplifts are 260 ft. for the Marquesas, 
800 ft for the Austral Islands, 230 ft. for the Tua- 
motus and 654 ft for the Cook Islands , there is 
no indication of uplift for the Society IsWds, save 
the relative change due to the recent fall m ocean 
level The suppoc^ evidences of submeigenco based 
on a study of drowned valleys are regarded as 
mvalid, the efTects of a nee of ocean-level following 
its fall during tho glacial period being n^arded as 
providing an adequate explanation Local tilting is 
no more than is to be expected m islands of volcmc 
origin. The report is a well-illustrated and fblly 
documented account of a groiro of islands that still 
offers a host of problems of fascinating interest 

Watcr-logguig the Punjab.^’hie problem of water-loggmg 
due to the general rue of tho water-table over a loige 
ores 18 discussed by Dr. £ McKensie 'Taylor and othm 
m “An Investigation of tho Rise of Water-Table m 
the XSpgm CSiniab Canal Area, Punjab” (Reoearoh 
Publication, vol. 1, No. 4, Punjab IiriMtum Reoearoh 
Institute). Statistical examination of the figures for 
well levcto, rainlle|ll and irrigation dudbarge show a 


I high correlation between rise of watw-table and 
i monsoon rainfall, but no correlation between rise of 
I water-table and the amount of irrigation water 
[ supplied. The rise of water-table and the mcreaee 
! of irrigation are mutually exclusive. Dr. Taylor 
i concludes that the rise of water-table can be con- 
trolled by the rapid surface removid of monsoon 
rainfall recommends for this purpose the oon- 
! struotion of storm-drams Since thm deal with 
surface water they need be of no great depths and 
would bo cheap to construct and mamtam Deep 
seepage drains m the subsoil would also be of use, 
but would prove costly and do not appear to be a 
practical solution in an area of rising water-table 
which IS not already water-logged Li short, they 
arc not a prevention but merely a cure. Surface 
drains, on the other hand, should lead to a permanent 
fall m water-table 

I Effect of Temperature on Energies of Photoelcctrons. 

! The Phyaxeal Remew for December 1 contains two 
papers by Du Bridge and Hergenrother and by 
Roehr, on the energy distribution of photoeleotrons 
from molybdenum at different temperatures. In the 
former paper, the normal component of the velocity 
of emission was studied by applying a retarding 
potential between a flat enutter and a parallel plate 
electrode , m the latter paper the total energy 
distribution was studied by placing the emitter at 
the centre of a sphenoal collecting electrode The 
emitter was heat^ by an mtermittent current and 
arrangements were made so that the photocurrent 
was oolleotod with the heatmg current off The 
results wore analysed m the light of Gis theoretical 
work of Du Bridge based on a Femu-Dirao distri- 
bution of the velocities of the electrons Tho fit 
obteuned between theoretical and experimental 
curves was satisfactory The accuracy of the classical 
determination of h by the application of Einstein’s 
photooloctnc equation is brought mto question, since 
these determinations involve an extrapolation of the 
tail of the photocurrent-retording potential curve, 
which IS now shown to depend on temperature It 
appears, however, that the shape of the curve is 
such that simple extrapolation yields results which 
all differ by the same amount from the theoretical 
values at absolute zero of temperature, and the 
photoelectric determmations of h are probably un- 
affected by tho temperature effect. 

Sulphida of Ziroomum. The information on tho sul- 
phides of zirconium was in an unsatisfactory state 
iuid the preparation of three definite compounds, 
ZrS„ Zr,S| and Zr Ai by Piohon (BuU. Soo. Ohm , 
63-64, 1269 , 1933) has confirmed the existence of 
the flist oomjwund and added two new sulphides 
to the group The method of preparation was to 
act on ziroomum oxide at a high temperature with 
hydrewen sulphide. By heating first at 1100°-1800° 
and then raising the temperature to 1700°, a fused 
orystallme mass of ZriSi is obtamed. On heating 
this at 000°-1800° m hydrogen sutelude, the black 
disulphide ZrS, is produced i and Zr( 8 t on heating 
at 1400° for two hours in a cathode ray vacuum, 
or m hydrogen for one hour at 1700°, yields the 
brown ZrJ3| AH the products are cryrtalluie. 
Evidence of the existence of Zr |84 was alun obtained. 
The chemical properties of the substances were 
examined and it was found that the action on 
numerous reagents waa lees prenounoed with the 
co m po u nds containing lew sulphur 



February 10, id34 


NATURE 


221 


Auroras, Electric Echoes, Magnetic Storms 
By Sia J 08 XPH Labmob, f.b.8. 


R ECISNT teporta by E. V. Appleton and hia 
aaaooiatM, Norwegian and other', have brought 
out the complex connexions between the optical 
magnetic phenomena of the upper atmosphere. The 
considerations that follow tou^ only the fringe of 
this intereatmg subject : but it may be permitted 
to reoonl them before they pass out of m«nory. 

Assuming waves short enough to permit analysis 
by ray-propagation, there would be two paths of 
transit nmn one place to another not too distant, 
one straight aoroas, the other by reflection from wliat 
has boon appropriately termed a oeilmg aloft This 
latter is represented by a caustic surface, belonging 
to the source supposed of coherent periodicity, at 
which all the rays are turned back tangentially 
none can get across' it, imleas the medium is discon- 
tmuouB consisting for example of banks of reflecting 
loiuo clouds. Some fhequenoios have no coiling, or 
one only of limited extent. The numerical densities 
(N) of ^eotrons at the apices of the ray paths, which 
practically be along the caustic, arc dotormincd at 
once by the optical law of refraction, that [i sin z 
IS constant along a ray ; for the directional angle z 
to the semth is ^ at the apex, so that the value 
of [1 there is |i, sm t, for the position of the observer 
Unless tlie direction of enussion is at very small 
angle (s,), p is thus a moderate fraction of the mitial 
value ( 1 ,, about unity, at the level of emission 
Either then N at the apex is a moderate number, 
rather lees than for vertical reflection os tnfra, or else 
Ci 18 very small so that all the rays that reach the 
ceiling start off nearly vertically and bend shaiply, 
or else the analysis by rays is not applicable to the 
lengths of waves oonoem^. 

It has been found, without doubt, that rays arc 
returned straight bo^ along the vertical path, the 
highest pomt of the gradually sloping caustic surfaoe 
being as above overhead Its exact position can 
scarcely be determined : but oertamly the plane for 
which |i vanishes — the velocity of propagation there 
becoming infinite or the medium optio^ly rigid — 
which IB rea^y estimated, lies beyi^ the cavistio 
The fcuiulutf formula for frequency p/2ic and electrons 
of mass m. 


=•^•10’, e-j'lO-", 


gives, for N per cubic cm. and X m cm , ji* ■» 1-J lO'NX* 
Thus for waves of the order of SOO metres, p* would 
vanish when N has risen to the moderate value 
|10*. and for 30 metres to flO’ The mtensity 
of lomsaticm which thus arrests propagation by 
waves IS small, perhaps much beyond expectation. 
This does not, however, mean that a cloud of ions, 
of diameter more than a few wave-lengths, would 
collapse by any essential instability. Vanishing index 
means that the medium is eleotncolly abwlutely 
nmd for these lengths of waves, so that disturbances 
of such length could not get into it at all, '^uld be 
turned book or in port smothored : mfirute index, as 
would mean that it is flaccid, with like results ; 
this now holding good whether treatment by rays is 
apphoable or not, thus in this rou^ estimate avoid' 
mg the complexities of gyro-radiaticnal analysis, as 
exemplified tn 8. Goldstem’s work*. If radiation of 
various wave-lengths is sent up from the source. 


each constituent is turned back before the stratum 
for which N has the lunitmg value (inversely as X*) 
IS reached. This is the foun^tion on which is based 
the exploration of atmospheric strata by vertical 
radiation, as imtiated and extensively earned out 
by Appleton and his mflleagues, uncortamties re- 
^irding oblique reflections thus not entering mto the 
estimates. 

Carrying the analysis further in a magnetic 
field Ht, m the simplest case for the two cyclic waves 
( H, and — H,) travelling directly along H,, the 
expression for p* mvolves in the denominator 
mp* -I- eJI.p instead of mp* One of the two waves 
b^mes obliterated by p* trmduig to infinite value, 
so tl lat the velocity fades to nothing at a stratum where 
p or 2ite/X has f^len to } 10' i/,, which for values 
of 0, of the order of the earth’s magnetic field would 
be when X is more than half a kilometre The radiation 
which gets through is tlicn solely tho oonjiigate cycho 
component Hero N does not occur at all in this 
estimate but that eould not mean that oven a veiy 
sparse distribution of electrons would prohibit one 
set of component waves if the impressed hold H, 
(or rather 0(X) were great eiiough. It moans that 
there could not be cyclic radiation of this kind with 
what few electrons there may be present playmg a 
part m it ; this is because m circular orbits such as 
they vrould have to follow tho oentnfligal reaction 
mp*r could not adapt itself to compensate the electro- 
dynamic force e0,r, and therefore such participating 
orbits could not subsist * but when the number of 
ions IS small cyclic radiation can travel m the 
ordinary manner, only sbghtly disturbed by their 
irregular motions 

Specially close connexion of magnetic storms and 
the Aurora Polaris with anomalies m wireless radia- 
tion IS reported by Appleton. This contrasts, of 
course, with the extremely subordinate influence of 
magnetic fields on the short waves of physical optics, 
except for forromognctio metals. A coaceivoble 

S iption would be that the aurora is due to 
local pulsations on a large scale, so of long 
excit^ somehow by a local cause large 
enough and of abrupt typo, produced conceivably 
by arrest high up of on ionised torrent from outside 
sufficiently concentrated to require rebef by propaga- 
tion m waves tho mcidenoe of such long imdulations 
on the molecules of the lower ranfied atmoqihere 
could pixxluce the light of the banded auroral ouricfiiis. 
As these bands ho along the direction of the magnetic 
field this would imply fnoihty of spiralling trans- 
mission along that direction. Probauy also it has 
been already explored whether the aurond li^t 
shows traces of circular polarity. 

I,ong ago the ascription of terrestnal magnetio 
changes to eleotno currents circulating m the upper 
atmosphere was m favour*, until the reoognition tw 
all currents are made up of convections of ions 
disturbed that view by the high electron densitiee 
implied Yet there seems no help for it if atmospheric 
Knuo views ore to be persevered with : thus m 
recent careful discussion, S. Chiqiman* has not been 
deterred from densities even up to 1(H* e^hrons 
per cubic centimetre m positions very far up in ttw 
abnormal atmo q ihere. llie superior mcbihty of the 
negative electrana is there the dommating mfluenoe, 
for compensating positive must be present. 
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An arnuting iuaturo of Prof. Appleton’H pom of 
fragmentAry graphs, giving heights of reOootion in 
toirns of frequency, as directly observed, such as may 
bo on his view Connected with the two oyolio com- 
ponents into which th(> radiation is split by the earth’s 
magnetic hold, m that though of irregular form, they 
show rather close repetition of features, differing 
mainly by a shift along the axis of fiequency This 
suggests search for an analytical corrospondenoe 
between them, which it is not hard to pursue for 
tlio simplest illustrative case of radiation along the 
direction of the magnetio field Hf Thu co-ordinates 
of the graplrn are p, giving the fnspieiioy p/2r of 
the waves, and the' altitude z of the roflooting layer 
eutimatixl by the niugh criterion of vanishing index 
|i. More gi'nerally, JV being some assigned function 
of z, the gtspli may relate to any constant value 
of (1 or r/t' The ecpialion of propagation (cf my 
“Math and Phys Fapers’’, vol 2, p flSl, as alone 
hero accesHihlo) is, if 9 denotes the single complex 
eleotrie variable P + iQ and djrii is tp. 


rf*9 

ffc* 


— Kc 


:-V?> + 


4itcA?p’ 

mp* — 4nc//,p ^ 


This type of diffc'reiitial oqiiation is familiar for other 
modes of waves, and has boon tractable for some 
8 {>eoial forms of N as cxfirussuil m terms of * When, 
however, changes not too rapidly with *, a simple 
harmonic t>po e'/i'r-*"*, so that d*<fldz* is — (g/c)' 9 , 
IS a first approximation luid, 9 dividing out, gives 
g* m tenns of p and N Transition is made to the 
conjugate wave tram by change of sign of ff. To 
explore corrwpoiidi'noo of tlio types indicated, wo 
niHtrict to the case of g nearly vanishing, when 


W 1(P I 


where p, is 2iccA/,/m, being lialf the critical fre(|Uoncy 
above doHcu died Only m the circumstanees of aliort 
wsvew IS Pi* small cumjiarod with p* and roughly can 
bo neglectixl then N is determinrxl by p |-p„ and 
the graph tor (JV.p) is merely displaood opposite 
woys from a central position by adding + p, or — p, 
to the abscissa p according to the sign //#. But the 
actual graphs belong to long waves 

In the next simplest case, when the magnetic field 
//( 18 transverse to the waves (foe eg , \ul 2, p 066, 
where some misprints are to be sot right), tlio dis- 
placement of tJiH graphs now involving (p,/p)’, would 
be largo for a magnetio long wave ('liui condition 
for g to vanish fhon takes a simple form /.p-= ±N ) 
The actual case, that of field oblique, along the line 
of magnetic dip, would bo nearer the former though 
mtricate, it may possibly bo worth the trouble 
of exploring, if that has not already been done by 
Goldstein (foe ctf ) Down to the higher atmosphorio 
density ol the auroral lovela the mcidont electron 
strecmis could scarcely penetrate. 

As Appleton originally suggested, and is confirmed 
by Itatcliffe’s records, the upper rofleotion rs probably 
duo to an inilepondent layer, and both reflootions can 
be Hfilit by the magnetic field m a manner to which 
this analysis applies 

Dy good fortune, however, the magnetio complica- 
tions here dosenb^ appear laigoly to compensate 
themselves A cyolio wave-tiam of dextral chirality 
going up would be returned as a tram of the same 
ohirdity, m absence of a magnetio field . imposing 
the ea^’s magnetic field would affect them m 
opposite ways : thus so far, if there is no error here, 


the magnetio delays m ascent and return should 
eancol, provided they are along the same path, so 
that there would be no delay on this ground m 
reception between the two cyclic oomponents of a 
wave-tram the actual delay would arise from their 
reflection being at different levels, and would afford 
a measure of the mterval, and thence of the difference 
in electron density The conjugate cyclic polansations, 
each mcetved reversed, would remain as a test whether 
the splitting of tlie boom is of magnetio typo 

A refleotmg layer would hove to be fully established 
in a fraction of a wave-length, thus rather abruptly 
for short waves. Thus it would have to fade away 
moie gradually above to avoid thin-plate phenomena ■ 
this and the much larger density N t^t must be 
attained notwitlistanding fur short waves may provide 
oInoH for exploration 

The unexjieoted result, that whether a magnetic 
field be present or not, a quite small density of ions 
entirely upsets the optical elasticity of space as 
regaids long waves, provides a cause preserving 
ionised gaseous clouds of astronomical size, for 
example m the interiors of stars, from rapid dissipa- 
tion or dispersal m bulk ; in fact saves on ionised 
region from lajise to uniformity by internal radiation. 
The description* of a recording apparatus developed 
by.T A Katclifte and £ L C White has just attracted 
my notice The automatic photographic records, of 
winch examples are prmted, convoy a sense of 
actuality to which mom verbal description could 
scarcely attain The continuous run shows the 
intervals of time (luring which double reflixstioiis am 
presimt, and the heights, sometimes very great, from 
which they apjxiar to arrive Wo may thus know in 
time as much about the earth's upper atmosphere as 
we seem to know about that of the sun The abrupt 
changes in viTtical atmospheric structure rucordod 
m crossing sunset and sunrise mondians agree 
closely with tho early susjiected oaiisn of the related 
dmtiirliances in long-distance signalling 

As regards the rather unoortain oonoopt of group- 
velocity (cf lor cU , vol 2, p 646), so familiar for 
a long time m hydrodynamics, it is an affair, as 
Hamilton first desenbod it, of an unlimited tram of 
regular waves with humps of increased amplitude at 
mtorvals, which travel through the waves with a 
velocity of their own, dpidn os against pin for the 
basic waves Tlieso humps do not constitute a train 
of waves of tho same type, for their average amplitude 
would bo null, though they could be rcoeivablo as in 
wirolosH practice by different apparatus It may not 
be too wikl to imagine a permanent train of waves 
sent out and enoountonng a dispersive region in 
which the group velocity approaches zero owing to 
very sharp curve of disperaion, so- that those humps 
remam nearly stationary, but when the tram on 
which they ndo is termmated, they relieve themselves 
by propagation forward and backward . but m any 
case these are scarcely the oiroumstanoes of the 
aliened echo of long delay 

V. M. Slipher roports r^ular ocourrence of flashes 
of auroral speotrum at sunrise and sunset. One can 
conceive an upper stratum ionised by the solar 
radiation, and a lower by tho long eleotno waves that 
can disturb electric reception 
These long atmospheno waves would be indicated 
by disturbed eleotno reception, but they would not 
affect the magnets ; that would be due to the vast 
exoitmg torrents of solar electrons fl— hmg past the 
earth 1 ^ partly srrostod aloft. They would require 
a oompensating fall into the sun (peih^M apiialliag 
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in the Bua’e rather strong macpietio fleld) and, as it 
would be at slower velocity, Uiere would be a solar 
elootno ohaige. Yet, as I understand, O E. Hal» 
could not find any trace of Stark eflcct of resulting 
solar electno field . which would be adequately ex- 
plamod if the electric charge, being of oourse a surface 
shoot, lies outside the layer which emits tlio light 
The penetration of the cosmic radiation, if it carry 
a oheurge, or part of it, into the earth has been m 
like manner assigned os a oauso maintaining tho 
earth’s electric charge*, by the usual estimate it 
would have to replemsh ^e static charge of tho 
earth every ten minutes Tho spatial density of 
componsating charge falling back into tho sun would 
be ooiiHiderablo if it fell slowly but there is soarooly 
ground for connecting the fixed spectral lines of some 
double stars with an atmosphere of that kmd. This 
pnnciplft of emission in one mode and oompensatmg 
absorption m another, is far-roaohing ■ thus it is the 
foundation of the Einstein theoiy of radiation by 
projected and absorbed ‘photons’ 

Thu charaotoristio feature of the modem spoctral 
theory, expressmg itself in sporadic transitions 


between energy levels, is that, while it aims at m- 
oluBion of the Hamiltonian dynamical analysis, iiach 
line has its own configuration of the source, without 
any overtones such os were a necessary part of a 
vibrational theory. The equation of Hamilton* 
Jaoobi and the related one of Schrddmger would 
belong not to an atom but to a cosmos, thus coming 
mto Imo towards the vanoiis universal modes of 
statistics In asymptotic limit* IX largo) the two 
schemes, Hamilton’s (generalised) rays and iSclirOd* 
ingcr’s potential, come into agreement 

■ ^ATURK w, UU, Sept 2, ISIS 
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Anniversary of the Asiatic Society of Ben|;al 


O N January Iff tho Asiatic Society of liongnl 
ci‘1cbrated the 150th annivcnary of its foun 
dation by an uncnioon convcnaAiunc in tho Indian 
MiiHoum, and a liaiiqiiet in tho oioiiiiig fullowoii by 
a spin lal anniversary mooting Tho coitvorsaAiono 
was attenilisl by the Mayor of Calcutta and about 
hvc hundrod of the leading citizens of Calouttii It 
took tho form of u gonlen party on tho lawn of the* 
Museum and special and interesting colli>ctions of 
exhibits, consisting of paintings lent by tho Actulomy 
of Fine Arts, oopios of old dociiinoiits from tho 
Imperial Records Department, mostly of tho <>ight 
eenth century and some concerning the Asiatic 
Society, paintings of plants from tho Botanical 
Survey, Jaianeso and Siamese sculptures lent by Dr 
S K Chuttcrji, chemical and physical demonst rations 
arranged by tho Univorsity College of Science and 
Technology, prohistono and tenth century finds 
from the Arcluaological Survey, fossils, crystals and 
economic products from tho Ufsilogical Survey, birds 
of Bengal lent by Dr S C Law, domonstiations of 
tho prevention and treatment of disease arrangisl by 
the School of Tropical Medicine and Hygiene, medals 
aiul corns by His Majesty’s Mint, Kafiir attire, fish, 
Crustacea and insects from the Zoologi<-ul Suivoy 
The banquet was honoured by the prosenoo of His 
Excellency Sir John Andenon, Governor ol Bengal, 
who 18 the patron of the Society, and took place ui 
Its one hundred and twonty-Mix year old ball, sur- 
rounded by portraits and busts of former members 
who have madn history m Bengal Ninety-three 
members and guests were present, inoluduig the 
consular representatives of France, Germany, Hol- 
land, Sweden and the United States of Amenca, tho 
Archbishop of Calcutta, the Hon Sir M N Roy 
Chowdhury, Sir David Ezra, tho Hon. Nawab K. G 
M Faroqui, Sir C. C. Ohoeo, the Hon Sir A K 
Ohuznavi, Lord Smha, the Hon Sir D F Singh Roy, 
and Sir Jadu Nath Sircar The toast of the guests 
was proposed by the president of the Society, Dr 
L. L. Fermor, to which H J. Delaoour, of tho National 
Museum of Paris replied, and also proposed the 
Asiatic Society, but npeeo^ were bnrf, m view of 
the meeting aftorwardis. • 


At the HjH'cial anniM'iNary meeting, His Exiellency 
the Goicninr took tho chair and the jiiesident 
delivenxl Him anniversary address, outlining the 
history of tho Society, and naming tho diitinguishcrj 
contributors to its publieatioTiH, more especially in 
the last halt century Ho pointixl out that man} 
of tlio specialist departments and institutions 
toiindiHl III India origmatiMl from the Asiatic Society, 
in paiticulai the Indian Seienoe Congress, and 
mentioned the prujKisals which had been made fur 
the formation nf on Indian Academy of Sciences 
to affect eo ordmation Is'twui'n these vanous mtorcsts 
111 tho sphere of scienie 

Following the president’s aildress, congratulatory 
raossagi"! weie read from His Excollenoy the Viceroy, 
the Mayoi of Calcutta, the Ts>agiie of Nations, Prof 
C Rim kwell Lanman, Sir Georgi' Grierson and Sir 
Thomas Holland (honorary fellows) Seven addresses 
were n-ml, fiom (lie KritisVi Museum, tho Linnean 
Society, the Zoological Society of London, the 
Batavian Society of Arts and Sciences, the Indian 
Institute, Oxford, the Sohopi'nhniior Society, Fnmk- 
foit, and tho Prussian Academy of Sciences Con- 
gratulations were presented by 26 delegates from 
68 learm<d uistitutiuns, and in all 19 eoimtneH were 
represented — ^Australia, Austna, Belgium, C«>ylon, 
Canada, France, Federated Malay States, Germany, 
Groat Britain, Hungary, Italy, Jmiaii, Netherlanda, 
Spain, Sweden, 8witzi*rland, iWnonia, United 
States and Iiulia 

Twelve honoiary anniversary members were 
ekx'ted — SIX in letters and six in science . Prof. 
Arthur Christenson of Denmark, Prof. Talia Husain 
of Cairo, Sir John Marshall, lately Director-General 
of Archieology m India, H R H Prmoe Damrong 
Rajahubhab of Siam, Dr. Rabindranath Tagore, 
Dr J Van Kan, law member of the Council of the 
Viceroy of the Dutch East Indies, Sir Sidney Burrard, 
lately Surveyor-General m India, Prof Albert 
Euutoin, Sir Sven Hedm, Prof Alfred Lacroix, Dr. 
Henry Fairfield Osborn and Lord Rutherford. 

In hiH spiwoh, Hia Excellency the Governor 
stressed the vigriur of the Society m ^te of its age, 
its permanence since the days of the neneh Revmu- 
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tion, and the enteem in which it u held abroad, aa 
manifeeted by the spontaneous tributes received from 
all over the world. He dueoted attention to the 
traditional connexion of the ruling pnnoea of India 
with the Society, and hoped that this tradition 
might be widened, to the benefit of scholarship, 
by the mclusion in the Society’s list of membm 
of the name of every substantial ruler in the 
country 

His Exoplloioy paid spMial tribute to three 
members of the S^iety, Sir Rajendranath Mookerjee, 
Mr .Tohn Van Manen (general secretary) and Dr 
S L Horn (honorary secretary of the Celebration 
Committee) 

Research m the British Post 0£Bce 

W HEN the State purchased the telegraphs in 
Croat Bntam m 1869, tho number of eleotnoal 
workers in tlie whole country coukl almost be counted 
on the fingers To-day tho enginccr-m chief of the 
Post Office controls a staff of about 30,000 and main- 
tains plant of a valiio of 130 million pounds Starting 
from the needlo instruments, skilled Post Office 
cxponmeiitalists developed the Wheatstone trans- 
mitter and receiver , instruments capable of operating 
up to 300 words per minute 
Capt B S Cohen, the engineer of tho Poet Office 
Research Station at Dollis Hill, m a paper read to 
the Institution of Electrical Engmeers on February 1, 
said that those instruments still stand unsurpamd 
to-day m their design, workmanship and performance. 
It was not until 1012 that a research section was 
established During tho War period, tho thermionic 
valve was perfect^ and at one stroke opened a 
boundless vista of possibilities m the way of universal 
telephone communication The paramount nooeasity 
was to obtam the closest co-ordination between the 
research and the operatmg organisations Without 
full access fur research piiiposes to the working 
telegraph and telephone pluit, the woik of the 
research engineers would have beai immensely 
mcreased. The Research Station at DoUis Hill was 
started m 1921 by usmg ex-ormy huts, «id the 
permanent buildings wore completed last year. Much 
excellent work has been done at this station which 
could not have been done elsewhere 

To the research workers at Dollis Hill the increase 
m the volume and weight of rood traffic brought 
with it a new problem. There are apporenUy under 
tho streets on ever-mcreosing number of cracked gas 
mams Modem road surfaces moke it difficult for this , 
gas to escape mto the opoi and so it sometimes 
accumulates m Post Office cable ducts and man- 
holes, mvolving a serious hazard. The researcb 
engmoors have developed a simple form of gas 
detector for general issue to Post Office workmi^ 
The detector operates m a way somewhat similar 
to a photographic exposure meter. It utilises a filter 
paper moistened with a few drops of palladium 
chlonde solution and will indicate the presence of 
0 U5 per cent of carbon monoxide, the dangerous 
constituent of coal gas. 

The oi^tal value of automatic switching apparatus 
installed m exchanges is now very large, and great 
precautions against corrosion have to be token. Sir 
Robert Hadfldd has said that the ootrosion of iron 
and steel aJono costs tho world 700 million pounds 
per annum Experiment shows that the life of 
galvanised iron stay wire is proporbonal to the 
thiokneas of the galvanising. In some parts of south 


Lancashire, the normal life of a stay wire is httle 
more than two yean. It is now possible to estimate 
the life of any particular ^rade of wire in a given 
area. 

In long tel^hone lines the ‘echo’ used to be very 
troubleeime but the engmeers have mvented, using 
valves only, a very efficient echo-suppressor A non- 
reflecting room at the Station has Imings of cotton- 
wool one foot thick. This room has a totally silent 
background of noise. It is especially useflil for listen- 
ing tests where the threshold of hearing has to be 
foimd 

University and Educational . Intelligence 

Cambrtdqx — At St John’s College, one Strathcona 
research studentship of the annual value of £160 and 
two Strathcona exhibitions of the annuiJ value of £40 
are offertMl for competition amongst research students 
who are graduates of any university other than 
Cambridge Tho election of a candidate not yet a 
member of tho College is subject to his being acoi'pted 
by the University as a research student proceeding 
to the Ph.D degree and to hia commencing residence 
in October 1934 Candidates must make application 
to the Senior Tutor, St John’s College, not later than 
July 1 

London — Dr O P Wnght has boon appomted 
as from March 1 Sir William Dunn professor of 
pathology tenable at (luy’s Hospital Medical School 
Smoe 1931, Dr Wright has been assistant lecturer m 
morbid anatomy and curator of the Museum at 
University College Hospital Medical School and also 
pathologist to the Hospital. 

It IS expected that tho new British Postgraduate 
Medical School at Hammersmith will be opened to 
students m October next. It has been given reoomi- 
tion as a School of the University for a period of 
two years, as a temporary measure. 

OxTOBD — In prnsentuig Miss Ethel Bellamy for 
the honorary degree of M A on Jcuiuary 30, the 
Pubho Orator, Mr. C Bailey, took occasion to 
remind Convocation of the distinguished services 
rendered by that lady and other members of her 
family m the cause of astronomy, and particularly 
m the important part taken by the Oxfo^ Observa- 
tory in the photo^phio survey of the heavens. In 
consideration of the recent help accorded to the 
Vatican Observatory towards the completion of that 
woric, tho Pope has bestowed on Miss Bellamy a 
decoration of silver. 

St Andbkwb — ^The Court has agreed to institute 
a lectureship m bacteriology m the University and 
has appomted Mr James F. Murray, who has hitherto 
been assistant to the professor of bacteriology, to 
the lectureship as from February 1 , Mr. A. B. 
Stewart has been appomted to succeed Mr Murray 
as assistant m the Department. 


Tms booklet on the new buildings of the University 
of London, edited by T LJ. Humberstone and 
published by the Dryden Press (see Hotdbb, June 
24, 1933, p. 60S) has been withdrawn from pubkoa- 
tion and replaced by a similar book oontaming also 
a report of the stone-laying ceremony by the King 
on June 26. Thu u published by Mr. WUham Rice, 
X Ludgate Broadway, E.C.4, at 2s. Od. 
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Science News a Century Ago 

Bficsson’i Cakmc Engine 

In 1833 John Enoaaon. tho famoun Ewedmh 
(mgineer, patented a form of hot air ongine and hiH 
invention formed the aubjoot of a lecture by Faraday 
on February 14, 1834, at tho Royal Institution 
Referring to thin lecture, the MerJMnvc'a Magattne 
naid that “nftor the very favourable opinion we 
oxprewed of this invention it gave ua no ordinary 
pleaauru to hear it no well spoken of by no eminent 
authority, m all matters of scienoo, an Dr Faraday 
He pronounced the theory on which the engine was 
oonstruoted to be philonophioaJly correct, and the 
arrangements for turning it to a practical account 
to be at once novel and ingenious, but exprewuHl 
some doubts an to whether nuffloient provision had 
been made for preserving that regular alternation of 
prensure which is necessary to keep the pintuns in 
motion" In Church's “Life of .Tohn Enc'iHon", 
(vol 1, p 78) it in said “Just on Faraday was pre- 
paring to appear upon tho platform ho came to the 
conclusion that he had made a mistake on to tho 
prmoiplo of tho expansion of air upon which the 
action of the machme depended He accordingly 
commenced hin lecture, greatly to tho dinappoint- 
mont of Ericsnon, by tho announcement that he was 
unable to explain why tho engine worked at oil” 
According to tho Mechanic's Magazine, Ericsson was 
not at tho lecture owing to illness 

Great Lenses in One Piece 

“At the meeting [on February 14] of the Royal 
Hociety of Edinburgh . , three splendid polyzonal 
lenses wero exhibited by permission of (he Com* 
missioners of the Northern Lighthounes One of those 
was made in Paris , another m London , and the 
third in Newcastle The diameter of tho outer zone 
of two of these lenses is 2 feet 6 inches, and that of 
tho London inntrument is throe foot Their focal 
distance is about three feet. At the desire of Mr 
Robinson, the Secretary, a smgle argand burner 
was plac^ m the focus of one of the lenses, but 
the effoot was feeble, os this instrument re<iuiros a 
powerful hght By exposing it to tho rays of the 
sun It suddenly molts pieces of copper and other 
metals placed in its focus The Newcastle lens is 
made of one piece of highly polished gloss Buflon, 
nearly a century ago, first suggested the idoa of a 
polygmial burning gloss , but the construction of 
this instrument has till now been considered beyond 
the skill of the artist, and the method of building 
them in separate piooes was afterwards suggested 
and practis^ . . m this country and m France. 
Messrs Corkton, however, the plate glass noakors of 
Newcastle, at length triumphed over tho difficulties 
which so long retarded the execution of Buffon's 
projeet. These lenses are about to be removed to 
Oulland Hill, where their eflect will bo fully trunl, 
along with tho light invented by Lieut. Drununond, 
from the experiment rooms of the Northern Light- 
house Board ” (“Annual Register”, 1834 ) 

Uverpool and Manchester Railway 

In the Mechanic’s Magazme of February 18, 1834,^ 
IS an article on the half-yearly report of the Liverpool 
and Manchester Railway, for July-Deoember 1833. 
There hod been a very oonsiderable moroase m 
traffic and a dividend of 0 per oent had been declared 


The total number of passengers booked had been 
218,071 and the total quantity of goods carried 
98,247 tons, beside 40,134 tons of oool The number 
of trips of 30 miles performed by looomotives with 
passengers hod been 3,283 and with merchandise 
2,687 The figures showed an mcrease m the number 
of passengers of 32,248 and an mcrease m the weight 
of goods of 11,406 tons The winter hod been very 
wet and stormy, there had been great difficulty m 
keeping the railway in good order and the boisterous 
weather and the dirty state of the rails hod impeded 
the passage of tho trams ; “assistant engines had 
frequently been rmjmred to ensure their progress 
even on the level parts of the way” Among other 
Items mentioned was that gas coke was being tried 
m the engines in the place of Woraley coke at a cost 
jier ton of less than a half. 

Death of Lionel Lukin 

On February 16, 1834, Lionel Lukin, one of tho 
pioneers of the lifeboat, died at Hythe, Kent, at the 
age of nuioty-one years Bom at Dunmow, Essex, 
on May 18, 1742, Lukin bocame a London coach- 
builder havmg premises in Long Acre, where he 
continued m business until more than eighty years 
of age Fertile m invention and with scientific 
leanings, ho mveiitisl an adjustable bed for mvalids, 
a raft for rescuing persons ^>m imdor ice anti a ram 
gauge For a long period he kept a daily meteoro- 
logical rooord His oxjiorimonts with boats were 
begun m 1784, when he altered a Norway yawl 
and tested it on tho Thames Tho following year 
he obtained a patent for his “imsubmeniiblo boat”. 
His claims mcluded a method of construction for 
either sailmg or rowing boats which would neither 
iqiset in yiolont gales nor sink if accidentally filled 
with water He proposed to fit projecting gunwales, 
either hollow or hllod with cork, together with 
watertight compartments at tho stem aiul stem and 
iiniler tho scats, which would contain air or oork. 
His invention was submitted to many distinguished 
men and was tried at Ramsgate and Margate He 
had, however, to contend with seafaring prejudices 
and hiB boats were m little request A (fosoription 
of thorn was published by him m 1790 Lukm’s 
invention was almost contemporary with that of tho 
fihiolds boat-builder, Henry Groathoad (1767-1816), 
through whose work hfeboats wore introduced m the 
north of England 

Roysl Society Fellowihip, 1834 

One hundred years am there was practically no 
Fostnction as regards the number of fellows that 
might be elected in the oourso of the regular meetmgs 
of the Royal Society A statute, enacted in 1831, 
provided that no election for fellows or for foreign 
members should take place excepting on the first 
ordinary meetings of the Society m December, 
February, April and June. This remained m force 
until 1836, when it was repealed In 1847 tho plan 
of olectmg fifteen fellows annually became the rule, 
and m 1930 tho number was increased to seventeen 
TI10 following were elected m February 1834 . Copt 
Francis R. Cheoney, Thomas Copeland, Sir Edw^ 
Oust, James Home, John Russell Reeves, Lieut -Col. 
Wilham H. Sykes, John Waterhouse No foreign 
members wero elected during the year 1834. 

The custom of holding no meeting on the aimiver- 
sary of the death of Charles I lapsed after January 30, 
1834. 
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Soaeties and Academies 

Lovdon 

Royal Society, February 1 A K UKNiaurr and 
O W Ki(.’HABD80N The eraiHxion of elertroiw 
under tlie influence of chomieiil action This paper 
HtartH by HummariHitiK Hoinn general ooncluMionH 
reaclKsI liom exiK'nmenth on tho reaction between 
K,Na and 22 different gaMi><i A more niflneii and 
detailiHl experimental in\ iwtlgatiun than haa hitherto 
been carried out with phoagene im then given Thia 
iH followetl bv a diHcuwiun of the low energy part of 
the Hpectnim, the iletermination of the true zero on 
the volt Hcalo and of Am (maximum energy found 
from the energy distribution ( urvi'HV'and its relation 
to Ee (energy of corresponding elementary ehemioal 
reaction rt'sponsible for Am) The last seutioii outiflnnH 
the equation Am ^ As — 9 (work function of the 
metal) lor the particular coho of CO('l, Sir Robert 
Robebthon, J J Fox and A E Martin Two 
types of diamond From an observation that a 
diamond faileil to give a prominent alisorption band 
at 8|x in the infra-reii region oi the spectiiim where 
a great number of diamonds gave this, a similar 
exploration was undertaken in the ultra violet 
region, where a difference in absorption in the same 
sense was found More examples were found and 
two typi's wen« recognised, the more common or 
opaque Typ<' I (baud at Sp and oompleto absorption 
at X 3,()(K)), and I’yix) 2 (no band at 8p and i omplett* 
absorption at X 2,250) Other properties were in 
vestigated Tyfie 2 was foumt to be more isotiupii 
optically than Type I, but tlieie was no ilifferenis* 
III HiHS'ihc grayity, refractive index and dielectric 
(sinstant lietweeii the types , or in the Raman effe* I, 
winch gave one fundamental frerpiency at 1,332 cm ' 
fur botli types From the complete band system in 
the mfni-rxxl (to I7p) and tho new carbon ImumIs 
found about X 3,(KK) in the ultra-viok't, togi'ther with 
the Raman fieqiionuy, a picture is sketched of the 
various modes of vibration of carbon agauist carbon 
in the diamond structure, for which the frequency 
of the fimilamental vibration is also calculatisl 
While most diamonds give some lespoiise to light 
when the passage of the dislodged electrons is ossisteil 
by an apjilied potential, some diamonds (of Tyis- 2) 
generate a current without the application of any 
voltage When tli«*se diamonds have lieeii octiv'ated 
by light of X 2,300 they ac(|uiru a condition in which 
light of (s>rtain wave-lengths con quench the photo 
conductivity while others augment it 

Paris 

Academy of Sciences, Ikxiember 20 (C A , 197, 1706- 
1784) The presulent announced the death of Charles 
Porcher, CorreapondarU for the Section of Rural 
Eisinomy E Jououbt Tho theory of critical 
phases Tlie generality of the properties of zero 
area. Chabijm Nicoixe, Jean Laiobst and Mme 
HbiAne Srarruw Vaccination by the digestive 
tract III the ape against exanthematic typhus 
Edmond Bkhuent, Etienne Seroent and A 
Catanei “Malana houses” ami tho “instinct to 
return to their feeding grmmd” in tho mosquito In 
malanal localities, tho disease appears year after year 
in certain houses whilst neighbouring housos escape 
Ezporiments are described which tend to prove that 
the raoeqmto lias no mstuiot to “retour & la p&ture" 
and hence some other explanation must be sought 
for malana bouses. Chadenson Tho extension of 


the Bolzano- Weierstrass theorem to certam functional 
cnsirnibles. W. Sierpinbki Tho hypothesis of tho 
continu and Baire’s property Th H J Lepaak • 
Certain exterior difforontial forms and the vanation 
of double integrals Tchanii Tk-Lou • The ekiotno 
igmtion sparks in internal combustion motors. 
Turbulence in the motor cylmder causes multiple 
sparks and it is inaccurate to oonsidor the explosion 
as the result of a single spark There is no reason to 
suppose that turbulence suppresses the sparks Emile 
Merixn The existence of osculating orbits remain- 
ing elliptical in tlie jiroblem of two bodies with 
decreasing mass Al Proca Solutions of the Max- 
well etpialions for a vacuum AndrA Guilbebt 
Tho possibility of obtaming a variable yield of direct 
current generators the exciter of which is oontrollcxl 
by phenomena of transversal reaction Raymond 
Lauti^ The determmation of tho atomic weight 
of molybdenum The method chosen was tho re- 
duction of molybdio oxide to tho motal by heating 
in hydrogen Tho preparation and purifloation of 
the molybdio oxide are given in detail, Tho value 
found IS 96 01 ::i-0 01 RknA Van Auuel Tho gold- 
lieanng zone of the eastern Urega (Kivu, Belgian 
Congo) G Schneider and L Moret A new 
hypothosis on tho origm of tho thermo-mineral 
springs of Aix les Bains (Savoie) V P'roixiw 
Analysis of the levels of the Niger and tho Nile 
R. Delaby, R C’liABONNAT and M Janot Tho 
vanatiuns of a hot spring the Dames d« Plombi6res 
spring Study of vnnations in radioactivity (water 
and evolved gasra), temperalure and total solids 
The radioactivity showed the most marked variations 
A Dauvillier Cosmic activity and solar activity 
Olisorvation of tho cosmic rays at Sconwby Hound 
during tho Polar Yoar The expenmental results are 
discusMsl from tho point of view of the author’s 
theory of the origin of the cosmic rays {C K , 193, 
348) Ph .Toyet-Lavekunb The diagnosis of sox 
through tho characters of sexiialisation W Besnard 
anil P J Korda Tho action of liimmous and ultra 
violet radiations emitted by special lamps on the 
growth and reprmluction of some aquatic plants 
Studies on the best type of lighting for mamtaining 
the life of plants Robert Gabnier and HiBAsriEN 
Sabktay The analytical constants of Bulgarian 
attar of nsios E MikoE and M Sihonet The 
caiyulogical study of the durum typos appearing in 
tlie cross TrUxrum vulgare var alborubrum with 
T vulgare var oasteolum, S Nicolad, P, Poincloux, 
L Koptiowska and G Balmus The morphological 
study of the penphcral blood in tho experimentally 
poisoned rabbit megamononucleosis Raymond 
Jacquot Is cow’s milk an equilihnatod food for 
all mammals T Cow’s milk is a food best utilised m 
the larger animals It producoa growth in certaiE 
mammals (calf, pig), keeps others m good condition 
(rat), but with tho hedgehog, although tho milk is 
easily digested, it is badly utilised and the animals 
die of protein starvation A Tbillat , Expenmonts 
in anaphylaxy produced by air infoction, A and R, 
Sartor Y, J Meyer and Ernst Tho inhibiting 
influence of radium on growth of the rootlets of 
Liena esculenta the minimum preventive dose and 
time of irradiation G Viadd • Phototropism 
of Daphnut Laws of the positive tropistic move- 
ment Ph L’HAhitixr and Qroroes 'nBuisixR 
The study of a population of Dnmtpktla m equili- 
brium Paul Wintrbbebt Tho mtervention 
of the egg m the deposit and oonstitution of the 
tube envelopes in amphibians (Dtaeogloatua pustut). 



NATURE 


February 10 , 1934 


N KoBOZmrr : The genotypioal constitution of mice 
with normal tails bom of parents without tails or 
with short tails. D. Baoh and D Desbordbr The 
paradoxical action of the mycelium of Aapergiltua 
repena on ammonium nitrate Increase of the medium 
in ammonia. N. BKzmoNorr and A Dbubs . The 
identification of vitcunin C and of its denvatives 
present in biological media E Brumpt ■ Experi- 
mental researches on myiasis m batrachians, produced 
by the fly Luctlut bufomvora F ViAs and A. dk 
C ouLON Therapeutic attempts with amino-oeids to 
produce spontaneous cancer in mice AMDHtb Kumu 
C ontribution to the study of the chemioal processes 
intorviTiing in the production of acute oedema of the 
limg after contact with certain corrosive gases. 

Lbninuuad 

Academy of Scunccs (C R , n a , No 2, 1933) B 
Sroal a theorem analogotis to Waring’s th<>on«in 
Every integer from a certain point onwards is the 
sum of 2(a*2* — 1) or less tenns of the form [j^]. 
whore j; is mtegral. D Ivanbnko Constituent 
parts of atomic nuclei. If the conception of a proton 
consisting of neutron and positron is accepted, this 
leads to the conclusion that the neutron is equal to 
a pniton plus an electron This does not require 
an assumption of the complexity of heavy particles, 
at least not m tho sense of macroscopic mechanics 
On the contiary, both particles arc considered as 
different quantum states of a single primary particle 
It IS assumed that both protons and neutrons are 
stable M Romanova and A. B'brcumin The 
hyp'*rfine structure of the rod line of cadmium (6438), 
and the gnsin yellow (6649) and green (6662) lines 
of krypton IVo intense saUillitcs ( - 0 <K)34 A 
and i U 0036 A ) and a diffused weak line 
( -I- 0 0092 A ) wore found in tho rod linn of cadmium 
For the green line of krypton five strong satellites 
and four weak ones wore obsorvod, and for the 
yellow green line of krypton there arc four strong 
satollitns and three we^ ones. N Zeunsku and 
N I fimjiKiN • Hydration of tho furan nucleus by 
catalytic osmium By passing sylvan (a-mothyl- 
furan) at 80°-82° C. over the osmium deposited on 
asbostos, the authors obtained tho tetroliydrolsylvon, | 
not differing from that synthetically prepaid by 
Lipp A Grunbsro, a Filffpov and I Jasvonskm 
Tho occurrence of gallium m tho sulphide ores of 
Ridiler in the Altai The gallium was found mainly 
in the r.ino-blende A method is oSorod for separating 
gallium from tho ore A A. Ricetkr, V Rancan 
and M Pekkbr Control of “yarovisation” With 
the view of working out tho external diagnostic 
methods for registering the changes m the internal I 
state of tho yarovisod need, the aiithom studied tho 
enzyraotio mdicos, the indices of tho respiratory 
process, of the concentration of hydrogen ion anil 
of the deficiency of buffer capacity, os woll as the 
absorption of dyestuffs by the albummo-hpoid 
complex of colls m connexion with the yarovisation. V 
Novikov, A Orbtchdshnikov, J. Barmbmkov and 
A Nosov process of assimilation and forma- 

tion of cautchouc in tau-sogiz. The conditions most 
favourable for a maximum rate of assimilation and 
for the formation of cautchouc are bnght sunny days 
and a soil humidity of 60 per cent of the full capacity, 
which assures a water oontent m leaves not lower ' 
than 77 per cent A Taramxo • Borne new fresh- 
water fishes from the Russian Far East. Descriptions 
of two new subepeoies and a nerw species of the genns 
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Salveltnua, a key to tlie Pacific species of tlie genus, 
a descnption of Cottua mimetua voUn, sb-spn. and 
notes on Aboma lactxpea, Hilg and ChJota caatanea, 
O Bhang are given. B Hrtxer and V Kumin . 
Origin of ridges of sand Fixed ridges of sand 
such as observed, for example, in some paits of the 
Baltic littoral, on the east side of Lako CTiod. in the 
Karakum desert, and on the right bank of tho Nile in 
Egypt must bo regarded as a result of the activity of 
flowing water 

Rome 

Royal National Academy of the Linoei, communications 
received during the vacation K Almansi Dofoima- 
tions of elastic strips (8) U Baooai An application 
of Newton’s aeries Maruujcrita Piazzolia Bkiaich 
Solution of a problem of aero photograininctry I 
Opatowski Biharmonic functions as products 
analogous to lAm^’s prixlucts, and lines of fonsi of 
Newtonian holds (2) F Tricumi Further roforcnco 
to a note on Integration of a differential equation 
oncoimtorod m cloctro-tochmcs Reply is n^o to 
criticisms of the author’s earlier paper on this 
question J P Vignaux A generalisation of the 
summation of Le Roy’s divergent senes C Dei 
Bonsitivoness and accuracy of tho measurement of 
tho mtemal resistance of tnodos Tho throe methods 
of Miller, Appleton luid JjO Biirdo ate dunMissed 
separately A Baboni Lithium alloys (2) X-ray 
analysis of the system hthium-cadmium Thermal 
analysis of this system substantially confirms Grubo, 
Vosskuhler and Vogt’s results (1932) but not those 
of Tommonn (1910) X ray analysis allows of tlio 
identification of (1) the compound Li— Gd which 
exhibits monorootric stnioturo of tho CsCl typo and 
with the value 3 32 A for tho side of tho unit cell, 
and (2) tho compoimd LiC'd,, which is probably 
also monometnc, with the unit cell side 8 62 A and 
with eight molcculi^ in the ooli X-ray analysis does 
not, however, indicate the compound. LqCil foiuid 
in thermal analysis A Ferrari and C Coiaa 
Rhodionitrites of ammonium, potassium, rubidium, 
ciDHium, thallium, bonum and lead Tho crystal 
structure of these oompouiiils is of the jiotassium 
cobaltmitnto type and tho side of tho unit cell has 
the values (all ± 1) 02) 10 91, 10 63. 10 83, 11 30 
and 10 91 A rcsiioctivcly , for tho corresponding 
cobaltinitrites the values are 10 81, 10 44, 10 73, 
II 18 and 10 72 A Barium and loud rhodionitrites 
prove to be anhydrous, the water they retain at 
moderately high temporotun's being wholly zoolitic 
m character , the unit oells are cubic (possibly 
pseudo-cubic) and the values of tho side ore 10 70 A 
and 10 63 A rospoctively Theso compounds are 
j isomorphous with those of the univalent motals , the 
omons occupy the same positions in tho two classes 
of lattice, but with the bivalent metal compounds the 
cations occupy only one half of the number of posi- 
tions occupied in tho other case P Pratbsi Con- 
densation products of isatin with pyrroles (pyrrole 
blue) (2) R REDirn Geology of Monte Pisano and 
the Apuan Alps S. SorrentImo . Cenomanian out- 
crop in tho high valley of tho river Salso V. 
Famiahi Food value of germinating grain In 
experiments on growing albino rats, germinating 
gram showed a nutritive value superior to that of 
dormant gram M Calcinai Haunatio modification 
of inflammation. In experunonte with rate, it was 
found that endopenteneal mjeotion of Uctio acid (as 
sodium salt) modifies and aooentuates the local 
infianunation produced by croton oil 
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Peace and War 

R ecent events have soggeeted that the 
■ modem organised State, closely linked as 
it is with the highly emotional concepts of the 
new nationalism, might prove a danger in the way 
of the free pnrauit of adentifio inquiry, and that 
it has already affected the international standing 
ofsdenoe It may be argued with equal justice that 
such a State is also a menace to the present nicely 
adjusted equilibrium of forces between the Powers 
which we call by the name of peace The re- 
sponsibility for the feelmg of instabihty in the 
present international situation, of which every 
nation is oonscious, is to be attributed, not so 
much to the activities of Herr Hitler and President 
Roosevelt in the political and economio fields — 
though these may seem to run counter to any 
prioress towards a solution of world- wide problems 
on a world-vride basis — as to the spirit of aggressive 
self-expression and mtegration oharaoteristio of 
present-day nationalism This spirit emphasises 
and glorifies national dlstinotions, obhvious of the 
oonsoiousness of a common humanity, to which 
much IB forgiven and in vduoh diffcronocs are com- 
posed rather than made the cause of offence By 
the stress laid on nationahty the urge towards the 
larger unity is repressed. 

Many have asked why mankind for ages should 
have lived under the oonstant menace of war. 
War has been sung by the poets and glorified by 
the historians , and for oertam individuals, and 
perhaps even to whole hordes which have been 
dignified by the title of races, the career of arms 
has represented the fhllest expression of man’s 
essential nature. Yet it may be questioned 
whether the adventurous spirit and the joy of battle 
are oommonly the obstacles in the way of peace 
they are sometimes said to be, especially when 
the oonditioDs of modem wwfare are kept in mind 
If there is one thing that may be affirmed with 
certainty to-day, it is that a majonty of the 
nations of the world do not desire war. Yet all 
are watching anxiously for the spark which may 
light a omfisgration destined in all probability 
utterly to destroy the dvilisatiini of the western 
world , and beyond disarmament no suggestion 
is put forward as a remedy. It is, therefore, all 
the mote an urgent neoessity, as Lord Raglan 
points out in his recently published book, “The 
Soienoe of Phaoe”,* that the underlying foroes 
(^leratlve in bringing about watt should be 
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ondentood. For neither paoifisU not the League 
of Nations will ensure peace until the faotors by 
which it IS endangered have been eliminated, even 
though the facile argument of deepaur may reiterate 
its behef that the situation is brought about 
inevitably by man’s instmctive tendency to 
pugnacity 

Modem Qennany — unfortunately spedflo refer- 
ence in this context is inevitable — has glorified 
and idealised war Although the Chancellor has 
expressed his devotion to the cause of peace, and 
the recently concluded agreement with Poland, 
which apparently would eliminate the Polish 
Comdor as a casus beUt for a ponod of at least 
ten years, is an earnest of good intention, never- 
theless the youth of Germany is disciplined m the 
belief that war, rather thui peace, is the arena for 
the fullest exercise of civic virtue, as well as the 
noblest training ground of the citizen A war- 
like and aggressive spirit which fights bhndly for 
its tnbe is displayed for emulation as the Aryan’s 
virtue If by ‘Aryan’ we are to understand 
‘Nordic’, as presumably we must, it is a strange 
turn of the wheei that has made a nation, which 
only a short while ago claimed to have led the 
world in philosophy, science and certain branches 
of the arts, now seek to mould itself on 
the pattern of peoples who were the destroyers 
and not the founders of civilisations But neither 
{diysical nor cultural anthropology endorses the 
exclusive ideal of ‘Aryanism’ as having a basis m 
historic fact , and a patriotism which pursues its 
end without regard to considerations of logic or 
common sense may m the long run be as destructive 
of the Fatherland as treason. For good or for 
evil, Germany affirms her behef in the struggle 
fSor existence as a conflict among nations, and in 
survival as determmed by the arbitrament of war 

The fighting quahties of the Nordics cannot be 
quoted in support of any theory of the innate 
pugnacity of pnmitive man, for they were bar- 
barians rather than pnmitive Dr W. J Perry 
has collected a considerable body of evidence to 
show that the peoples of the lower culture are 
essentially peaceable, and Lord Raglan accepts 
this vww, while pointing out that oiganised 
aggressive warfare begins at a later stage of social 
development, in which ntual ceremonial requires 
a periodical, and often considerable, supply of 
captives to provide for human sacrifice. There 
are others, however, who view the primitive state 
and the evedution of man at a different angle 
The bfis of {wimitive man, like that of modem 
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man, is many-sided, and each observer is apt to 
regard it from the point oi view of his own special 
mterest 

Sir Arthur Keith, for example, essentially a 
Darwiman, like Hobbes of ‘Leviathan* fame, sees 
Nature as a state of war. For him the advance 
from pnmitive to civilised has been achieved in 
a straggle for existence by which peoples have 
been welded mto nations— >raoes in process of 
becoming Warfare, m CsMt, ho holds, is one of 
the forms of maohmery whereby Nature woriu in 
the satisfaction of a biological urge towards the 
establishment of the more highly specialised type, 
a position which it must be adnutted is not unlike 
that of Hitler himself Here indeed the difference 
between Sir Arthur Keith and Lord Raglan 
becomes most apparent, for while the latter, 
viewing the situation as a social anthropologist, 
amves at the conclusion that the obstacle in the 
way of peace and of peaceful mindedness m the 
peoples of the world to-day is the concept of 
nationality. Sir Arthur sees in the nation a stage, 
achieved by straggle, on the way to peace — to be 
more fully attained by the apotheosis of the nation 
in a federation such as the British Commonwealth 
of Nations 

It may seem that Sir Arthur Keith’s patnotio 
enthusiasm for the Bntish Empire has warped 
his sense of logic , but the fallacy is formal rather 
than material. If we could look on the hideous 
slaughter, the cruelty and brutalities of war, which 
have disfigured the history of mankind, with the 
same detachment as we view the survival of the 
fittest among the milhons of the lower organisms, 
would it be possible to say that the results of war 
have not been beneficial and in the long run have 
conduced to the advancement of mankind — as, tor 
example, in the conquests of Alexander and Johns 
Caesar 1 To deny it would be to affirm that tiie 
peoples then drawn into the mam stream of histwy 
would have developed along Imes equally or more 
conducive to progress without the interveation of 
conquest — a contention incapable of proof, how- 
ever high may seem the degree of its imbability. 
On the other hand, to admit the validity of the 
argument is not to deny the advuitage, in dotw l, 
we may even say the necessity, of peace for the 
future War has become an in 

which the wastage of life and material ate mote 
than the belligerents, and often in these days of 
univCTsal reactions, mote than the world at large, 
is able to endure 

The {sedominant charaoteriatic in modetit 
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oiviUaatioa is it* omutaat Advance tovanla a 
mon omnplete sdentifio nndentaading of con* 
diticHU in all departmenta of homan life It would 
be an tronioal commentary on man’s abihty to 
control the material cMiditimu of existence if he 
were nnable to understand and guide forces within 
himself which threaten him with destruction. 

The one essential fitotw is not so much the 
elimination of the causes which have led, and may 
still lead, to war, though natundly this has its 
importance, as the ofeation of a peace which is a 
habit of mind among peoples and not as it now is, 
a state of unstable equilibrium, maintained by the 
sanction of force, m which the nations Me on the 
alert for the outbreak of war. 

How this habit of mmd is to be attained is a 
problem which should not be beyond the possi- 
bility of solution Obviously that solution does 
not lie m disarmament alone Disarmament, how- 
ever attractive in theory, may become a forcing 
house for jealousies, nvidry and suspicion Nor 
does experience endorse the claim of the League 
of Nations If we may rely upon the evidence of 
man’s social development m the past, it would 
seem that we must look rather to a general 
and widely-distributed consoioasness of group- 
soUdanty ; but it must not be the narrow group- 
consdonsoesB of ’nationalism’ The Pax Ramona 
IS an obvious analogy The Pax Bomana endured 
in the conscionsniess of a common oitisenship 
which embraced all but the outer fringes of the 
then known world. The studies of the social 
anthropologist tell us of the homogeneity which 
rules within the primitive social group. He shows 
us how its extension may be followed in the 
development of the social oiganism by abrogation 
as family group merges into tribe, tribe into 
people and people into natum Witbm these 
groups and between their members, as a normid 
condition, there is peace. Broadly speaking, and 
m general terms, this has been Hie rule in the 
modem State. Only on rare occasions has social 
unrest produced disturbance sufficiently serious to 
amount to war. 

It is obvious that the larger the proportion of the 
world’s pec^des to be brought within the pditical 
unit, the greater the possibilitiea of a permanent 
peace. By 1914 the nation, in the traditional 
form in iriiioh it had existed in the previous 
hundred years, had outgrown its utility in relation 
to the needs of intemationBl peditias, emnm^roe’ 
and finance. It was this which, by restricting 
Germany’s power of expansion, was in part 


responsible for the War of 1914-18 , and now, 
aftM that War, the proldem of peace is even more 
closely bound up with the necessity for developmg 
some new and more elastic form of pohtioal 
aggregarim. We are, as it would appear, moving 
towards new poUtical forms , but whether in the 
present temper of the natkms they will conduce 
to peace or lead to a war more catastrophic than 
the last, seems to be left to blind chance Russia 
and Italy have each applied a new spirit within 
old political boundaries, while Amenca, southward 
of the Canadian line, stands aloof behind the 
possibilities of a revitalised Monroe Doctrine 
France in its colonial policy of mtuenabip for its 
subject races, and Great Britain in the Statute 
of Westminster and the inauguration of Dominion 
status have each made their contribution to the 
future development of the political organism The 
crux of the situation is Germany. Will the 
historian of the future write down ^e ‘tribalism’, 
which would substitute tribal for State boundaries 
withm the Reich and proposes to overleap political 
frontiers, as a mere reactioiiMy Mchaism or as 
a stage towards the formation of a great pan- 
Teutonio union of the peoples of Central and 
Northern Europe on ‘racial’ lines, towards which 
the approach to Austria marks an attempt to 
take the first step Y 


Goodyer’s Dioscorides 

TAe Cfnei Herbal of Ihoteandu Illustrated by a 
Byxantme a.i> 512, Englished by John Qoodyer 
A D. 1665, Edited and first printed a.d 1933 by 
Dr Robert T. Gunther Pp x+701. (Oxford 
Dr. Robert T Gunther, 6 Folly Bridge, 1934 ) n p 

I N 1900 the late Canon Vaughan of Winchester, 
having seen the (xffioction of books on botany 
bequeathed to Magdalen College, Oxford, by Mr 
Jdm Goodyer (1592-1664), desonbed Goodyer as 
"a forgotten botanist of the seventeenth century” 
The Canon ww Rector of Droxford : we know that 
many of the plants the desonptioiis of which by 
Goodyer were pnnted by Dr Thomas Johnson in 
1633 in his revised VMskm of the rather unsatM- 
factory "Herbal” which Mr. John Gerard (1525- 
1612) published in 1597, were grown m Goodyer’s 
garden at Droxford. But aa one of these plants 
was the "edible Sunflower”, the first tuber of which 
Goodyw had planted by March 25, 1617, and as 
Goodyer was aUe to report on October 17, 1621, 
tiiat he had already "stocked Hampshire” with 
"this wcmderfiill inoteasinge plant”, we know that. 
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whatever may have been the ease with botanists, 
the memory of Qoodyer has anrvived among 
gardeners interested in the history of their craft. 
In his introduction to the revision of Gerard’s 
“Herbal”, Johnson informed his readers that 
Goodyer was the friend who had rendered him 
most assistance in that undertaking, and declared 
that his friend was “a man second to none m his 
industrie and searching of plants, nor in his judg- 
ment or knowledge of them” The trifling amount 
of editorial modification bestowed on some of the 
descriptions with which Goodyer supplied him, 
suggests that Johnson was as much sfruck by the 
judgment his friend showed m recording his 
obs^ations as by the knowledge those observa- 
tions had yielded 

In the “Sketch of the Progress of Botany m 
England” published in 1790, Hr R Pulteney 
(1730-1801), on the authority of Johnson, who died 
m 1644 of wounds received during the defence of 
Basmg, and of Mr. John Parkinson, who died soon 
after the publication of his “Theatrum” m 10^. 
regarded Qoodyer as entitled “to the most re- 
putable rank among those who have advanced 
the botanical knowledge of this kingdom” , and 
added, on the evidenoe of a "cuiioua commumoa- 
tion" which had struck himself, that Goodyer 
must be inferred “not only to have been what may 
be called a jmcttcal botanist, but learned and 
critically versed in the history of the science” 

In 1010 Dr B T. Gunther, as hbranan of 
Magdalen, began an exhaustive study of the books 
and papers whidi reached the College m 1666, and 
in 1922 placed his results at the servioe of botanists 
in the charming volume entitled “Early British 
Botanists” From its pages we learn that by 1610, 
Goodyer had already begun the formatimi of a 
botanical hbrary , that be may have been in 
personal touch with Johnson in November, 1618 ; 
that during the period of June-October 1621, he 
wrote some ninety descnptionB of plants fiw his 
friend, and during the next ten years he prepared 
some thirty more; that John^ and Goodyer 
were in London together in November, 1031 , and 
that the one hundred and twenty descriptions he 
bod drawn up for Johnson were sent to his friend 
in three instalments on March 6, March 12 
and March 19, 1632 These fiwts may explam 
the origin of the misleading tradition that Johnson 
revised Gerard’s “Herbal” in the short period of 
twelve months. 

Among the volumes Goodyer had already ac- 
quired in 1621 appears to have been his copy of 


the Aldine “Theophrastus” of 1497. By way of 
relaxation after the qiell of descriptive drudgery 
during the summer and autumn of 1621, he devoted 
the winter of that year as well as the winter 
of the following jrnar to the translation, first of 
“De Plantis”, and then of “De Gausis Plantamm”. 
Goodyw’s Eiiglish version of “De Flantu” was the 
only one known to exist imtil the publication in 
1919 of that by Sir Arthur Hort . so far as is 
known, the manuscript translation in the library 
of Magdalen College prepared by Goodyer m 
1622-23 is still the only English version of 
“De CauBiB Plantamm”. 

Thirty years later, Qoodyer began at 10 a.m 
April 29, 1652, to prepare an English version of 
DioBoondos. This task was completed in the fore- 
noon of August 29, 1655, and at 2 p m on that 
day he began to transcribe the Greek text corre- 
sponding with the English translation. This 
supplementary task was completed on March 17 
following and, three days later, at 11 am. on 
March 20, he began a translaticm of the “Scholia” 
on Dioscondes which A Saracen dedicated to 
Henn IV and published at Lyons in 1598 In the 
preparation of the English vetsbn of Diosoorides, 
Goodyer had the assistanoe, apparently subsidiaed, 
of another scholar, possibly his friend and neigh- 
bour, the Rev John Heath. That this arrange- 
ment subsisted m connexion with the “Scholia” 
seems clear , that, m this case, the assistant was 
Heath is almost certain, for the translation of (he 
“Scholia” ended abraptly on October 2, 1656, to 
be followed by an entry intimating that the Rev. 
John Heath had died on November 26, 1656. 
The foots adduced by Dr. Gunther, if they do 
nothing else, at least show how frilly warranted was 
the inference drawn by Dr. Pulteney in 1790. 

In his “Dioscorides . illustrated by a Byxontine ; 
Englished by John Goodyer” Dr. Gunther has 
now (1934) frirther safeguarded the "pious memory” 
of a remo^ble En glishman and supplied botanists 
with a gift that, through no friult of Goodyer, has 
been withheld frir two and a half oenturiee from 
tiiose Goodyer wished to benefit. 'Die illustrations 
bear no direct relationship to Goodyer’s version of 
the text. They reproduce the drawings in the 
Codex of Dioscondes prepared in a.D. 612 for the 
Lady Juliana Anida, daughter of Olybrius, the 
head of the Anioian house who was Emperor of 
the West for a few months in a.d. 472. Some figures 
may, it is thought, be copies of plant-portraits 
approved by Crateuas, a century ami a half b ef or e 
Diosoorides became an army sotgeon in Nero’if 



February 17, 1934 


NATURE 


reign : mmt, it u dear, can only be drawing* of 
planti whioh herbaliste contemporary with die 
lady for whom they worked thought might be 
thoee Dioflooridee had in mind. In quality they 
vary from portraita that would do credit to a 
Beoaiasanoe herbal, to caricatuiec that the editors 
of the “Hortua Sanitatia” might have rejected. 

As Dr. Qunther showed in 1922, Ooodyer in lua 
later years took to prescribing for sick domeetios 
and neighbours : it is possible that this new interest 
may have led him to consult the herbal of Dr. 
William Turner (1516-1668) uid to note Turner’s 
remark regarding an item “whiohe a lytle before I 
have taken out of Dioeoorides and translated unto 
you”. In any event, Ooodyer in 1662 followed the 
example of the Dean of Wells and began to trans- 
late Dioscorides 

The fact that Ooodyer translated Theophrastus 
when he was thirty-two and did not begin to trans- 
late Dioscorides until he was sixty-one, is not the 
only reason we have for thinking that Ooodyer 
was not, at heart, a herbalist A popular work 
published at Oxford in 1669 shows that the 
herbalist relied on phytology . “the Art of knowing 
and finding out the Temperature, Vertue and Use 
of Plants, as serving to the Curation and Snsten- 
tation of the Body” . empirical acquaintuice with 
the qualities of plants determined his efforts at 
classifioation and guided his attempts at identi- 
fication. But in Central Europe the portraits of 
plants in herbals were gradually becoming more 
reliable, and in Southern Europe the disoripticHis 
of plants were becoming mwe methodical. As a 
result it was being realised that it was easier to 
identify plants by tiieir characters than by their 
qualitim, and though idsasificatkin by qualities 
still remained in vogue it was safer to identify 
plants first and study their qualities after their 
identity had been determined : Botany, “the Science 
of knowing and tiaming Plants” was recognised as 
a safer guide than “the Art of Phytolpgy”. 

That Ooodyer was a master of method his plant- 
descriptions Aow, though he did not, like the Rev. 
John Bay (1628-1706), employ method as an aid 
to classifioation. Nor can wo venture to say of 
Qoodyer as the Rev Gilbert White (1720-1793) 
said hi 1771, that "our oounttyman, the excellent 
Mr. Ray, is the only describer that conveys some 
precise idea in every term or word”. But wo can 
■ay of Qoodyet what Dr. Qunther’s eminent 
father said, a century after Mr. White, of '“a 
forgotten soolqgixt of the dghteenth century”, 
that he was “one who recoided, in absdute 


truthfulness, the results of his own observation 
and nothing more or else” This trait is as marired 
in Goodyer’s English version of Diosoorides as m 
his descriptions of plants: he did not, like the 
Dean of Wells, interpolate his own remarks in the 
matter translated from Dioscorides, nor did he 
substitute a synonym for a “caption” selected 
by Dioscorides himself. For this reason botanists 
may r^pet less than scholars must, the fact that 
Dr. Gunther has not been able to include in his 
pleasing volume the Greek text of Dioscorides 
transcribed by Ooodyer in 1666 after his English 
version was finished. That text, whioh should 
correspond with the English version, was the 
result, as Dr. Gunther explained m 1922, of a 
study of eighteen texts of Dioscorides. Botanists 
and sohohwa alike would have been glad of an 
opportunity to compare the recension made in 
1830 by a scholar so eminent as Sprengel with 
the one effected m 1666 by so competent a botanist 
as Goodyer For if Rousseau “had reason” when 
he said that Theophrastus was the one real 
botanist the ancient world produced — other 
olassioal authorities on plants being only phyto- 
logists — we with equal reason are entitled to say 
that Qoodyer was the first real English botanist. 

Dr. Gunther can feel assured that botanists are 
deeply mdebted to him for the semoes he has 
already rendered them, but he must bo prepared 
to find that they resemble Oliver Twist and that 
they will appeal to him to favour them one day 
with Qoodyer’s English version of “De Causis 
Plantarum”, while scholars will join with them 
m begging hun to give them, if possible, at the 
sune time Qoodyer’s recension of the Greek text. 


Light and Health 

The Phynciogtcal Effeete oj Radiant Energy By 
Prof Henry Laurens (American Chemical 
Society Monograph Series, No. 62 ) Pp 610. 
(New York The Chemical Catalog Co., Inc , 
1933 ) 6 dollars 

T he recent widespread interest m the thera- 
peutic effects of ultra-violet radiation has led 
to the pubUcation of so many original papers, that 
it is difficult to form any olasr picture of the data 
as yet ascertained. Hence a summary of this type 
IB welcome, sad will give many resMroh workers 
yet another reason for gratitude to the American 
CSiemical Sooiefy for the aeries of monographs of 
which this is the auty-second. 
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The book u confined almost entirely to radistioiu 
of medium wave-length, from ultra-violet to infra- 
red, and thus omite the important but very 
different effects of X-rays, and those of the 
r^tively long-wave electromagnetio radiations of 
which the biological apphcation has only begun in 
the last few years. However, the field covered » 
quite wide enough for one volume A chapter on 
the physics and measurement of the radiation 
ooncemed is followed by chapters on the effects 
on the skin, on wounds, on the eye, and on the 
circulatory system. The effects of radiation on 
metabolism are given 224 pages of discussion, 
which mdude a detaded account of the work 
leading to the preparation and isolation of vitamm 
D Ijator chapters include an account of the 
striking phenomena of photodynamic senaitiaation, 
and of a study of the results of heliotherapy in 
tuberculosis Tlie book ends with a useful bibho- 
graphy of about 900 references 
The reader is left with a feebng of disappcant- 
ment that in spite of so much study, so few con- 
clusions can be drawn with any certamty As the 
author says m on admirable preface, “Many 
readers will be annoyed at the inconclusivenesa of 
some of the statements” This is so true that one 
wishes that the author bad added to each section 
a summary showing what conclusions could be 
drawn with safety from the rather confusing mass 
of data presented to the reader Such summaries, 
if made with the sound judgment shown in the 
preface and introduction, would have added much 
to the value of the book 
Much of the uncertunty is due to the exceptional 
difficulties met by research woikers m this subject. 
Physicists, who are accustomed to have some 
control of the major vanables concerned in their 
experiments, might well be appalled at the difli- 
culties mdt with in studying such a problem as 
■the therapeutic effects of ultra-violet light’ In 
this work, almost the only major variables that 
can be controlled accurately are the time of ex- 
posure to radiation and the sex of the persons 
receiving it A host of other vanables escape 
ooDtrol to a greater or less extent, such as the 
source of radiation, the degree of disease m 
different patients, the blood supply to the skm, 
the diet, and even the r^;ulanty of attendanoe at 
the clinic. All these may form serious sources of 
error, and it is because of such difficulties that the 
author can sadly remark, "The real mode of action 
of radiant energy and its component parts is still 
unknown”. 


Modem Research in AstroiKMny 
The Universe Around Va. By Sir James Jeans. 
Third edition, revised and enlarged. Pp x-f 
390-1-30 plates (Cambridge ■ At the University 
Press, 1033 ) 12s 6d net 

T he three years which have elapsed smoe the 
publication of the second edition of this book 
have been fruitfiil in discovery in both physios and 
astronomy To the two fundamental units of which 
matter was behaved to be composed, the proton 
and the electron, have been added the neutron 
and the positron The exdnsion prmoiple has 
assumed great prominence and many investiga- 
tions have been ooncemed with the properties and 
nature of the highly penetrating or cosmic radia- 
tion Much attention has been given to the theory 
of the expansion of the universe and to the 
question whether the observed rate of expansion, 
mdicatmg a relatively short time-scale for the age 
of the iimvcrse, can be reconciled with the much 
longer time-scale which many lines of evidence 
point to for the evolution of the stars , or whether, 
on the other hand, previous conceptions must be 
abandoned and the short time-scale adopted for 
the stars also 

These new problems are all dealt with m the 
third edition of Sir James Jeans’s well-known book, 
which has been at the same time thoroughly 
revised The arguments for and against both the 
short and long time-scsles of stellar evolution 
are discussed m some detail Su- James favours 
the long time-scale , this time-scale can be 
heurmonised with the observed data as to the 
velocities of recession of the spiral nebula if, as 
de Sitter has shown, the universe is supposed to 
be either m a state of pulsation or to have under- 
gone m the past a singlo contraction fn>m an 
expanded state, followed by the expansion which 
is now in progress 

The new material makes the present edition 
substantially longer than the previous editions. 
The book retains its place as the best account 
available, m simple language, of the results of 
modem astronomical research and of their inter- 
pretation The book is so free from mis-statements 
that attention must be directed to the statement 
on p. 277, repeated again on p. 290, that Nova 
Aquila when at its brightest had an effective 
temperature of 60,000° It was only in tiie later 
stages of its outburst, long after marimuni bright- 
ness had passed, that Nova Aquila or any nova 
attained temperatures of this magnitude 
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AU tOoiU Fiah and other Denixena of the Seaa and 

Rivera. By W. 8. Berridge Pp. 204+63 plate*. 

(London, Bombay and Sydmy : (3eorge Q. 

Hanap and C!o.. Ltd., 1938 ) la. 6d. net. 

Mb. Bbbbidgb fill* his pages with a luge amount 
of interesting information oonoeming marine 
animals. There are chapters on fidi in general, 
fish that make nests, the food of fish, lominous 
fish, eleotno fish, goldfhh, and many other animals 
including invertebrates such as oysten and 
cockles, lobsters and shrimps, corals sponges. 
The book is amusing and the original photographs 
are good, scnnetimes very good, but ft is a |rity 
Uiat they do not match the text, for when reading 
about a basking-shuk or a 8ea<serpent we find 
pictures of goldfish, and a remora illustrates the 
remarks on oysters. 

Much that is instructive is included in the 
accounts of the habits and peonlianties of marine 
animalB, some of world-wide distribution. How- 
ever, there are a few statements which might be 
altered to advantage. For example, one would 
oertamly infer from the author’s notes that 
NoetUuca is rare off British coasts when m reality 
it IS common but erratic in its appearances, and 
although it is extremely important as a light- 
giving oiganiran, there are many other nunute 
members of the plankton which may cause phos- 
phorescence, or luminescence, in the sea Again, 
the British squid may breed m almost any month 
of the yeu and not m May and Juno only, and the 
pea-crab, which is stated to be fairly common off 
the Irish coast, may be found in mussels on almost 
any suitable b^. 

Mimtery By Prof. Q. D. Halo Carpenter. Witli 

a Section on its Genetic Asp^ by E B. Ford 

(Methuen’s Monographs on Biological Subjects.) 

Pp ix + 134 (London . Methuen and Go , Ltd , 

1933 ) 3< 6d net 

Tma little book is intended to fnesent the tiieory 
of mimicry as developed by natural selection M 
those who accept the theory and delight in finding 
new proofs for it will welcome the bwk, sinoe the 
author has produced a dear and oonoiae summary 
of the main fimts and arguments in its favour. 
On the other hand, the treatment aoeorded to 
critioiams of the theory is very inadequate, and 
some of the most serious objections to it are dis- 
mis s o d in a few wwds ; while the oidnions of some 
well-known critics of the theory cannot be found 
m the text, and their works do not appear in the 
list of refermoee. The latter is very complete witii 
regard to some authm but it is sarpris^ not to 
see in it any works except in Bnglisli. may 
create an impressimi that the mimiOT theory has 
no fidlowers and supporters outride Chraat Britain. 
Actually, tUs is not so, and it would stttagthen tbh 
case of mimicry if at least the ootstaadingCiratinent- 
al and Ameri^ oontribntiims to H were quoted. 


Cmtaeditjf : a Lam of Nature or a Maxim of the 
Naturaliat t Lecture ieUvered at the Royal York 
Hotel, Toronto, on May 14th, 1932, much enlarged 
By Dr. Lndwik Silberst^ Pp. viii + 160 
(London: Macmillan and Co, Ltd, 1933.) 
4« 6d. net. 

As a fcroefiil defence of the principle of deter- 
minism in Nature, as against the current inter- 
pretatims of the new ph^cal theories, this bocA 
needs careful thought Ihe author believes that 
the menace to determinism is rather premature 
and marks only a provisional stage in the re-shaping 
of the foundations of physical smenoe A correct 
interpretation of the principle of causality would 
show that Nature is not necessarily left to chance. 
Thu interpretation consuts m considering the 
prmciple of causality as a maxim of the naturalist 
rather than a law of Nature In this heuristic 
capacity, the pnnoiple u used to supplement, with 
other fragments of Nature, every incomplete 
system encountered, until it u amplified to a 
complete, undisturlx^ whole T. G. 

Oeachkehtagebundene und gesehteehtakontroUierte 
Verebung By Bjdm Fdyn (Huidbuoh der 
Vererbungswissenschaft, horausgegeben von E 
BiMir und M Hartmann, Band 1, Lief. 17.) 
Pp IV +122 (Berhn (lebnlder ]fomtraeger, 
1932) 25 20 gold marks. 

This is a summary of recent knowledge of sex- 
luiked and sex-controlled, or sex-limited, inhent- 
anco, including the recent genetical and cyto- 
logical studies of sex-linked inheritance in Abniaaa, 
Ikoaophtla, Se%ara and PhjAodeeta among insects ; 
LdnUea and Ajplocheilna among fishes , and 
Mdandrivm among plants. Elach case is carefully 
elucidated, with a itee use of illustrations. Many 
other anmuds are considered in the special part, 
and there is a brief statement conoemuig the sex- 
chromosomes and sex-linked inheritance in man. 
A bibhography of twenty pages completes a very 
useful summary of this fi^ of horemty. 

The Aquarium. By E G Boulenger. Pp. 71. 
(London : Poultry World, Ltd., 1933.) Is. fid 
net. 

Thosb who wish to keep a firadi-water ac)uarinm 
would do wril to prov^ themselTea with this 
little book, which contains a large amount of us^fiil 
infewmatiem. First oomea the making of the 
aquarium and the plants which are most suitable 
for it ; foUowipg tw there are chapters on gold- 
fish, cold-water fish and tirapioal flu, with notes 
on the habite, food and i»oper treatinent of each 
qieoies. These notes are inteceeting and amaring, 
and one can learn much fixim such a short survey. 
1%e illnstratioBs, figuring most of the best-known 
aquarium .fiah,.amhy. lb- L- B>. BrightwdI, who 
ahrays inpertsAn individuality to every oteature 
be draws. 
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The Indian Earthquake (1934) Area 
By Dr J. dr OaAAn Hustrb, 0.1 * 


M uch attention has been recently focused 
on Bihar and Orissa Provinoe as a result 
of the disastrouB earthquake of January 16, uid 
Mmo facts about the condition of the earth’s crust 
in that region have an enhanced interest It is, 
of course, no consolation to those who have 
suffered by the earthquake to be told that there 
were good reasons for it. These reasons have been 
in existence for a long time and yet, so far as I 
am aware, no earthquake of any magmtude has 
occurred there dunng the previous century. 

The area rou^ly iMundod on the north by the 
Himalayan foowills, on the south by the Ganges 
River and stretching from Meerut to beyond 


overloading of the two outer regions is roughly 
equal to &e underloading of the Ganges valley. 
Both the underload and overloads ore reckoned 
from a state of isostatio oompensatim ; so the 
northerly area of overload is not to be thou^t 
of as the weight of the Himalaya but something 
much smaller, as a considerable degree of com- 
pensation of the Hunalaya is existent 
These regions of great loading anomaly must 
cause veiy great stress-differences in the earth’s 
crust which supports Giem The r^on of under- 
load and the amount of underloading are veiy 
much of the order which has been es^ated by 
Dr H Jeffreys to bo suiBoient to cause fracture 
m the hthosphere Now these 



stresses have no doubt been In 
existence for a long time In so 
far as the land level has been 
rising from sedimentation, known 
to have been in progress, some 
measure of rehef has been af- 
forded ; but this has not been 
more than a small paUiative. 
Meanwhile, evidence of another 
kind has recently come to light 
— again from the measurements 
of the Survey of India. 

In 1868, spuit-leveUing opera- 
tions on a comprehensive scale 
were begun in India by General 
Walker. In 1862 work was 
carried out in Bengal, and since 
then measurements of this kind 
have accumulated. T^ accu- 
mulation gave rise to some em- 
barrassment a few years ago, in 
that the newer lines of levelling 


™ llf •“ UengE), I 

■. contjwn of nodeitowl In fret of eqnlvnknt thleknoa 

- - , fonwnllioS ooetoun of leouUr ehuigs of onutnl levot ' 

Darjeeling, between longitudes 78° and 80° is 
one of excessive underloading m the earth’s crust 
(Fig 1) The average underloaduig of this area 
of about 100,000 square miles is on the average 
equivalent to a thickness of rock of more than 
3,000 ft. ; or, put otherwise, the deficiency of 
pressure m the crust is above 200 tons per square 
foot. 'This underloading arises from abnormally i 
low densities m the crust It is in part accounted 
for by the low density of the alluvium of the 
GangM valley ; but unless t^ alluvium extends 
to a greater de^ than most geologists wo^ 
believe, the exphuiation is not vmolly there 
The pnsenoe of this region of underloading is 
revealed by measurements of the shape of the 
esfth which have been accumulated daring the 
pMt century by the Survw of India The area 
of underload is flanked both on the north and on 
the south by regions of overload ; and the totd 


iihiLr, eto uMi Mcnbr gave results at variance w^ 
Cf rock, deniitr 1 67 of ^bo Older lines. After 

Ib Act per MDtu7 the whole system of lines had 
been carefully scrutinised, it 
' was found that the apparent disorepaadee would 
all be accounted for on the hypothesis that the 
land level had been ruing so much each year, the 
rate of rue varymg from place to place m a nearly 
uniform manner Thus alopg a line imaaltig a 
httle north of Benares and directed towudiMMst- 
north-oast on annual increase of elevation of 0-06 
ft. was found ; and other liim, approximately 
evenly spaced and roughly parallel to the first, 
Mowed rates of morease of 0 06, 004, 0 03, 002, 
0 01, 000, the last being some fifty iwil— from 
Calcutta 

It 1^ be seen that thu rising of the l<»wi 
o^iring in the south-east quadrant of this area 
of excessive undOTtoading in the earth’s crust. It 
M not necessarily confined to that quadnuit. 
hvidenoe of chanm of level from spirit levelling 
residte elsmhere has not yet bem so oareiully 
analysed, being not sofiidently complete None 
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thb Urn, rtmAm Imlliiia in the preeent oentnir 
thMni e peniateiit riw nom IMralie (lat. SOHr, 
kuBg. Ti-?”) to Cawnpora (which alio ihowa a 
•mall riae from Beoana) ; and thia, ao &r m it 
goea, oonfirma the Bengal reaulta, which in turn 
are doaely in aympathy with the underloading of 
which they are a natural oonaequenoe. 

Before the earthqualce occurred, tiie relerant 
facta aoomdinc^y were (a) that there waa a large 
area of aerioua underloading, flanked by axeaa of 
overloading ; (6) that in the part of diia region 
where anuit lercded hei^ta hu been detennfoed 
in anfSoient detail at aumcient time intervale, the 
reaulta indicated that the land haa been ruing 
ateadily where the underload oocnra, the rate of 
rise Inoreaaing aa the centre of that region is 
approached. 

A alow but contmuoua yielding of the cruat haa 
been in progreaB. When a material u atreeaed 
beyond ita elaatio limit, it yielda in a non-elaatio 
way and eventually firactuiea. In the preaent 
caae, the earthquake givea evidence of fracture 
having occurred ; and the flooda which have 
followed the earthquake indicate the resulting 
rising of some TOttiona of the area. 

In the case <n such a large area, fracture is not 
likely to extend throughout the entire region of 
stress, but it occurs at the position where the 
relation of stresa to strength la moat severe, and 
leads to a modification of the general stress dis- 
tribution. There u no question of one earthquake 
criF the magmtude of that which has recently 
occurred entirely relieving the stress differences. 


To do tiiat an uplift amounting to t hou aanda of 
feet would be necessary I have little doubt that 
ajdiit levelling will show that there haa been some 
sudden rising of the land Were thu of Uie order of 
tens of feet, it would immediately be made ap- 
parmit by a wholesale change in the oouraea of the 
looalnvets; and indeed, a recent report in the Prem 
states that one of the moat impressive features of 
the disaster has been such ohan^ in nver oouraes. 

Aa stated earlier, the area fr^ Meerut to Dar- 
jeeling is one of excessive underloading. A smaller 
amount of underload exists over a mndi larger 
area— a strip skirting the Himalaya fixim the 
Punjab to Bengal of width varying from 100 
miles to twice that amount. We nave so far 
discussed the eastern portion which provides tlm 
area of most acute underloading ; out there is 
another region, roughly centred on Lahore (31 6°, 
74 3°) where underloading of very considerable 
amount — about 2,000 ft of roik-equivalent — 
exists This r^on is not completely defined, as 
in the north-west it passes out of the area for 
which the necessary geodetic observations have 
been made It is just m this neighbourhood that 
the last serious Indian earthquake — ^Kangra 
(32®, 77°) — occurred m 1906. Eight years pre- 
viously, in 1897, there was the Shillong earthquake, 
with epicentre at 26®, 91° Unfortunately, this 
is outside the area of full geodetic survey, uid 
spirit leveUing was not commenced in that region 
until 1900, so as yet we have no knowledw of 
what anomalies of loading exist there or <n the 
secular changes of ground hdght 


Recent Developments of Sterol Chemistry m Relation to Biological Problems 

By JOHK PSYDI 


GE agam there has been demonstrated in 
stnkW fruhion the impetus which orgarao 
chemistry ga^ fixim biology, and how a fi^ of 
orgamc research, formerly of purely academic 
mterest, enters on a fresh phase of development in 
virtue of a new oorrelation with biologioal problems 
The field m question is that of the sterols and the 
polycyclic aromatic hydrocarbons 

© CtS* 

I u 


they belong, have been re-onented by the new 
formulsB advanced by Rosenheim and King*. The 
structures below show the old (I) and uie now 
accepted representation (11) of the ^olane nucleus. 
The new, and at the time somewhat revolutionary, 
formulae oonferred a great stimulus on the investi- 
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It IB wdl known that the fundamental researches 
of Wieland, Windaus, Mauthner, Bonche, Diels 
snd others on the sterols mod bile lusids received a 
new interest on ike isolation of calciferol (vitamin 
D) from the poroduots of irradiation of ergoeterol, 
C!||H 4 « 0 , with which the vitamiu is iscHnerio, and 
that our oonoeptians of the sfruoture of these, and 
of other members of the ohedane series to which 


of the whole series of compounds They are 
upon evidence which cannot be de^ed 
here, but some of the more salient of the recent 
observationB can be snmmuised 
Thus, on dfasfro dehydrogenatian with pal- 
Isdium-oharooal or xino, cholesterol and oholio aoid 
ykid the fully, aromatio hydrocarbon chrysene 
(HI)', whilst less drastic dehydrogenation of these 
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oompoondi and of ergoBterol using wlemum yulda 
an ^tereating hydrocarbon of the oompomtion 
Brst obtained by Diels and his aasooiatea* 
For tl^ latter the constitution IV was suggested 
by Rosenheim and King*. Kon* has very recently 
proved the correctness of this suggestion by a 
synthesis yielding the desired S-methylcyelopen- 
tenophenanthrene It is therefore clear that the 
formation of chrysene m the more drastic process 
is due to nng enlargement associated with the 
migration of a methyl group, and the revised 
cholanc formula of RoMnheim and King becomes 
flnnly estabhshod upon fact. 

Sewndly, the recent isolation and investigation { 
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of the female sex (oBstrous-producing) hormone, 
mamly duo to the efforts of Doisy in the Umted 
States, Maman m Great Britain, and Butenandt m 
Germany, show that the hormone occurs m two 
forms — oustnol (V) and oestrono (VI), to adopt the 
nomenclature recently advanced m Natcbs by 
workers m this field* Evidence is available which 
amply establishes the close relationship of the 
oestrane and cholane senes, which may be inferred 
from the isolation of the same 1 2-dimethyl- 
phenanthrene from mstnol and from letiobihanic 
acid of the cholane senes’ Mention may also bo 
made of the isolation from ocstrone, after dehy- 
drogenation in the presence of ainc, of a hydro- 
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carbon of the same C,,, senes as that obtained 
from the cholane compounds To this hydrocarbon 
Butenandt has ascribed tho composition C„H,„ 
but m all probability the compound is impure 
chrysene r,.Hii 

Thirdly, it has been known for many years that 
the tars and pitches rcsultmg from the pyrogemc 
decomposition ot coal and other organic products 
frequently possess carcmogenic properties Much 
patient work m Great Bntam, with which the 
names of Kennaway and Cook and their col- 
laborators are associated, has culmmated m the 
isolation* from a soft coal-tar pitch of a pure 
actively carcinogemc hydrocarbon, namely, 1 ■ 2- 


benspyiene (VII). This, together with certain 
other but somewhat less active carotnogenic hyifro- 
oarbons [for example, 1 : 2 : S : fi-dibexmanthraoene 
(VIII) 1^ 5 : 6-<;yeI^nteno-l ; 2-beDsanthraoene 
(IX)J* has been synthesised and the pecubar 
biological properties of these compounds have been 
amply proved 

It will therefore be reaUsed that calmforol, osst- 
rous- producing hormones, and carcinogemo hydro- 
carbons, all correlated with some phase of growth, 
all have the phenanthiene nucleua (X) m common 
Lastly, the group of the cardiac-stimulatuig 
glucosides— strophanthm, digitoxm— yields aglu- 
oones m which the phenanthrene nucleus again 
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occurs’* It may also be significant that some of 
the most powerful alkaloids, such os morphine, 
oodeme, etc , of the opium group, tho corydalis 
alkaloids and colchicme (meadow safiron) contam 
a phenanthrene nucleus To this nucleus are added 
various cycho and straight-chain substituents 
which confer on each group its characteristic 
bioii^iial activity 

That these groups of rampounds, ot such 
apparently diversified physiological activities, 
should exhibit such iundamcntal constitu- 
tional Himilanties is sufficiently striking, but 
the story does not end hero and indeed it would 
be bold to attempt to predict where it will end 



Xl XII 

Mention has already been made in those columns" 
of the oestrogenic actum of certain synthetic 
hydrocarbons and thoir derivatives — either them- 
selves caremogome or closely related to caroino- 
gemo compounds— and of the similar activity of 
some of the sterols and calciferol Amongst the 
former are 1-keto-l 2 3 . 4-totrahydroph»ian- 
threne (XI) and 1 2 5 6-dibenz-9 • 10-di-n- 
propylanthraqumol (XII) In reference to the 
activity of the latter compound, it is of mtereet 

to note that a senes of diols derived from 1 2 5:6- 
dibemanthracene was investigated’*. Of these the 
dimethyl, di-n-amyl, and di-a-hexyl oompoundB 
are inactive, whilst the mterme^te diethyl, 
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di-»-prc^l and di-i»-batyl oomjponnds are all 
highly active, the prowl denvatlve ahowing the 
maximum ac^vity Hke oompounda meationed 
above are tiie moat active of thoae ao far inVeati- 
gated , then follow in order of activity neo- 
ergoat^l, 6 ■ 6-oyolopenteno-l ; 2<benaaDthraoene, 

1 ■ 2-benKpyrene, calciferol and ergoaterol That 
behaviour characteriatio of a aiwoific hormone 
ahould be abated by other oompounda of related 
atruoture, aome poaaeaaed of phyaaological aotivitiea 
of their own, prondee a remarkable extenaion of 
our conceptiona of biological apeoiiioity It auggeati 

Obit 

Prov EIbwim Baub 

B y the sudden death of Prof Erwin Baiir at 
the early age of fifty-eight yeara the aciencr 
of genetics, and particularly plant breeding, has 
lost one of its foremost exponents. Having gone 
to Berlin to give an addreaa at Hamack House on 
December 2 m commemoration of Correns, whose 
death was recorded only a year ago, he was 
suddenly struck down with angina pectons and 
(bed within a few houra 
Baur was bom m 1875 at Ichenheun m Baden, 
the son of an apothecary He studied medicmo m 
several Gorman universities and was for one year 
assistant m the Botanical Institute at Kiel, 
receiving the degree of doctor of medicine m 1900 
He served as ship’s doctor on a voyage to Brazil, 
followed by a year of service in the navy Ho was 
afterwards assistant physician m the psychiatric 
clmio of the University of Keil and physician to 
an institute m Baden for the insane In 1003 he 
returned to botany and received the Ph D at 
Freiburg under Oltmanns, his thesis being on the 
development of the apothecia in lichens Ap- 
parently hiH first botanical paper was on the sox 
oigans of the lichen CoUtma (Ber detU bot OeatUa , 
16, 1800), the figures from which have frequently 
l)cen reproduced m textbooks Baur now migrated 
to Berlin as assistant m botany, where he Iwcame 
full professor and director of the Botanical Institute 
of the Kbnighche Landwirtschafbhchc Hochschulc ' 
m 1011 ; 

The rest of Baur’s life was not only actively , 
devoted to research m plant genetics and its | 
applications (except for the last two years of the 
War, when he was transferred to Potsdam with 
his staff), but also m this period he founded and 
directed successively a new Institut fur Vererb- 
ungslehre in Berhn-Dahlem m 1922 cmd a still 
laiger Kaiser Wilhelm Institut fur Zuohtungaforsch- 
ung at Munoheberg, some distance from Berlin, 
in 1920 

Eiwm Baur was a man of tremendous eneigv 
and vigour, but overwork brought his life to an all 
too early end His well-known genetioal investiga- 
tions of diUirrAtnum were begun about 1^, ! 
and already m 1910 he was growing some 30,0d0 I 
antirrhinums a year. He also made the early | 
studies of infectious chlorosis in Malvacete, i 


future developments of great interest m the 
chemistry and biology of the sterols and the 
polyoyoUe hydrocarbons 

> J Sot Chtm Ini . 91, 404, BU , IBje 

• DIeU knd Qldln, Bv , SO. (D), 140 , 1017 

• AwMin, 4N, 1, 1027 ; STS, ISO , 1010 

• J Soe Oktm liMl , IS. 2M . 1031 

> iM, OAO 

• NATOn, laa, 20S, Alls. 3, lOSJ 

’ Butenmdt, J 8or rktm /ml , M, 208, 287 , 1S3J 

• Cook, Umntt And Hlener, J Chtm Sw , 305 , 1033 
•Pne Rob Siie,B, U1 455,483, 1012 

>• Juob* And nook, J B\el Chtm , 07, 37 , 1032 
» XATiniR, m 1033 

•• DiACUMod At A mMUng of the Rot aI Soriett od Nov 16, 1033 


uary 

Ligustrum, Fraxmus and other plants, and his 
investigations of graft hybnds and ohunsoras in 
Pelargonium and other plants were notable His 
"Einfiihrung in die expenmentelle Vererbungs- 
lehre”, first published in 1911, has passed through 
eleven editions, and fulfilled somewhat the same 
functions in Germany that Bateson’s well-known 
“Mendel’s Pnnciples of Heredity" did in England 
In a senes of classical rosoarchra, Baur first 
investigated the large number of colour factors 
and other mutational differences m the garden 
snapdragons Later his uiterest m the evolu- 
tionary aspects of the genus developed He 
collected and studied the wild species of AtUtrrhtn- 
um from Spam and other Mediterranean eountnes, 
finding throughout the genus that the specific 
differences behaved as Mendclian characters in 
crosses At the Muncheberg Laboratory the same 
genus was extonsivcly used by Baur, Stubbe and 
other oollengues in the production of an extra- 
ordinary senes of mutations m flower and leaf 
fonn by the iwe of X-rays, ultra-violet light, 
temperature shocks and a wide range of chemical 
HubstaniH-s These substances were forced into 
the leaves through the stomata by oentnfuging 
seedlings which were inverted m tubes containing 
the solutions The plants wore then sot out and 
allowed to flower ^iir's great knowledge of the 
wild forms of An/irrAtnum, their distnbution and 
genetics, will unfortunately be lost, as it had not 
been put in a form for pubhcation 
Baur’s mterests lay not only in the wider 
aspects of genetics but also m their application. 
This was exemplified in the Masters Ijeotures of 
the Royal Horticultural Society, which he gave 
m 1931 His general evolutionary outlook waa 
that of Darwiman natural selection baaed on 
mutational variations, but the aims of the 
Munohebeig Institution were immediately 
economic Baur set about to produce a wheat 
suitable for light soils in Germany in place of rye, 
by oroasuig and selection on a huge scale By 
the testmg of one and a half miUion lupins, plants 
were found in both the yellow and the blue species 
which 3vere devoid of alkaloid and oould be 
propagated as a forage field-orop. By similar 
laige-scale selection a variety of Mduotus cJba 
was obtained free firom oilman, and a tobaooo 
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|we icon nieotia. IKfforta wen being mede to 
fvodaop a grape which w»» reeutant to PhffUox^ 
Wd . Penmoapera, b7 extcrapTO croiaiiig with 
Nertl^ Amenoan vaxie^ee and Buboeqaent aeleotioja. 
Banr vWted Peru and Bolivia, bringing baric 
many native vanetiea of potato for use m plant 
breeding. Other laige-aoalo croeeee were made for 
the improvement of gooeebemea, raapbemea, 
blaokberriee and tomatoes. 

- In 1908, Baur founded and edited the ZeUtdtrifi 
fur indtJaive Abstammunga- wad VenrbungaU^, 
which has remained one o£ the standard journals 
for genetioal researches and publishes a compre- 
henuve classified Ubliography of the world 
hteratuie. He also founded the BMtoAeea 
Cktutiea, Dtr Ztichter, and was jomt editor of 
the Zetiachr^ fur Pflanxtnxuehtwag OarUmbau- 
maaenachafl and BeneAte u6er die gtaamit tuiaaen- 
aehafUiehe Btaiogie. With Dr. M. Hutmann he 
had produced since 1928 the "Handbuoh ftlr 
VererDtuigswissensohaft". He was thus instru- 
mental m giving publication to a very la^ amount 
of important genetical work. Baur, with Fischer 
and Lena, wrote the well-known “Menschliohe 
&blichkeitslehie und Ra«enhymena’*, which has 
seen several editions At the fifth International 
Congress of Genetics, held at Berlin m 1927, he 
was a leading spirit and gave the opening address 
as president of the local oomrmttee. 

l^f Banr was an honorary member of many 
scientific societies and was elected a foreign 
member of the Lirmoan Society of London in 
1933 An mdefatigable worker, his results have 
been among the most finutfiil m modem plant 
genetics B Buoolbs Gatbs 


Peof W. E. Gibbs 

It is with great regret that wo record the death 
on January 18 of Prof. William Edward Gibbs, 
at the early age of forty-four years. Prof Gibbs 
was the Ramsay professor of chemical engmeenng 
at Umversity College, London, having boon ap- 
pomted to that post on the resignation m 1928 of 
Prof E C Williams At the tune of his appomt- 
ment a large extension of the Department of 
Chemical Engmeering had been placed, as the 
result of generous donations from various important 
British chemical firms, obtained throu^ the 
energetic propaganda of his predecessor The 
extension was designed and carried out by Prof. 
Gibbs with conspicuous ability and success, and 
withm a few years his genial personality, combined 
with his deep mterest in research, hiS oiganising 
power and ^ practical knowledge of iiriustiim 
methods and processes, had fiUed the much 
enlarged laboratory with a band of enthusiastic 
students drawn from many sources — ^young British 
university graduates, experienced men from various 
industries, and foreign students. 

PTof. Gibbs was a graduate of the University 
of Livrarpool, and obtained his first post as assistant 
chemist to the Straits Thulmg Company at 


Singapore. Having hdd this post for a yeqre 
he returned to the University of liven^,, app 
the present writer rsooUeots &e entl^usiastn Vltl^ 
which he attacked the problem of th^ rieotrp.< 
chemical recovery of inetallic ^ from the wasW 
smelter material which he had brought home with 
him. At Liverpool he was soon leotnrer 

m metalluigy, and he was also made investigator to 
the Cmrosion Committee of the Insbtate of Metals. 

Dnring the War,, Prof. Gibbs rendered valuable 
service to the country, holding suocessivriy the 
poets of chief ezamJner of the Aeronantioal 
Inspection Department, and chief chemist to the 
Government filing Mills at Southampton At 
the conoIuBion of the War he was app^ted chief 
chemist to the Salt Union, a post which he ,held 
until appointed mofessor at ilniversity College. 
Donng this penod he acquired an extensive 
practical aoquamtanoe with the technical methods 
and problems relating to evaporation and crystal- 
lisation 

Prof. Gibbs was deeply mterostod in the pro- 
perties and treatment of aerosols and aerogels, 
that is, disperse systems in gases, and wrote two 
excellent bmks, “Clouds and Smokes", and “The 
Dust Hazard m Industry”, which are, so far as 
the present writer is aware, the first scientific 
expositions of these important subjects m book form 
m the English language He was also very much 
interested in problems relating to heat exohwage, the 
fiow of liquids and gases, the fractional distillation 
of liqmd mixtures the design of gas-sorabbers 
and rectifying columns. In these and other 
fields of chemical engmeenug he undentood well 
how to combme the theoretioal basis of design 
with the praotioal aspects of construction and 
operation, and he possossed the supreme gift of 
awakening and sustaining the intelugent interest 
of hu students and seourmg their loyal and 
indeed affectionate oo-operation. 

Prof Gibbs was a man of high, unselfish and 
sterbng oharaeter, combined with an endearing 
charm and simphoity of peraonahty not often 
encountered in this world His untimely death 
is a severe loss, not only to his colleagues and 
students at Umversity College, but also to the 
Institution of Chemical Engmeers and the soienoe 
and practice of chemical engmeenng throughout 
the world F. G D 


Db. HnMATOf Chbist-Sooik 
Babbly three weeks before his hundredth 
birthday, and still fully m possessioa (ff his idiyBirel 
and mental fooulties, Dr. Hermann Chrut, tiie 
Nestor of European botanuts, had the mis- 
fortune to slip on the polished floor of h^ study 
and' to fracture his lea. Unfortunately, too, oom- 
plioations set m and he died on November 24 at 
his home in Biehen near Basle. 

Though knofwn throughout the world as a 
botanist. Dr. Christ was Ire profossion a lawyer, for 
which career hej«epated hi^If stndiea in the 
Univeraities of Basle and Berlhi. Bat, intereated 
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■bMliilibo;^t€>oc|lntuttntalUrtoiy,I)r CSiriattddt 
the opportamty while in Berim to ntteod the 
ezotiriKne of FMf Aleitender Bnum, end hi* 
natoml inoliinitietas were greedy rtimnleted by 
his interooiuie with that eminrat botanist In his 
leminiBoenoes, -written m the oooaston of hu mne 
tnth birthday. Dr Christ relMes with ahat great 
interest be re^ yon Homboldt’s -worts on the 

E [raphioal distribntion of idants, and on retom 
to Bade, he bemu to devote himself to this 
of botany, pubushi^ several short papers on 
speoial aspeota of the ncva of Switaerlam, the 
mibstanoe of which he gathered together with 
further obsmvatlons m his “Fflanamleben der 
Sohweu** publuhed m 1870 
Dr duM's interest m systematio botany was 
equally keen and his legal training seemed, as has 
the case -with other enunent botanista, to be 
of diatmot hel^to him in sifting somitifio evidence 


He 


iself with the diflhiult mna Sosa 
pubbshed hia account of ‘TOie Rosen 


oooupied £ 
on which he p 
der Schweu” in 1873, and sixty years later, m his 
hundredth year, he published a further paper (m 
this favourite subject of hia dealing with the roees 
of the Canton ValaiB Other contnbnbons to 
systematio botany dealt with the European oomfers 
and with the European sedges, ano^er difficult 
genus But it is with the group of feme that Dr 
Christ’s name will remam moat closely aesociated 
The Ferns of Switzerland”, “The Ferns of the 
World” and the “Qeographioal Distnbution of 
Ferns" are three standara works which -will always 
be consulted by ptendologuts His industry as a 
botanist can gauged from the ffict that his 
botanical pubhoatums amount to more than three 
hundred these -were -written during the tune 
he could spare from hia many professional activities 
as a lawyer, for he held an impmtant legal post m 
connexion with the Swiss rauways 


Neitiier saentiflo nor professionlkl preoceapatlMitf 
dimmed Dr CSirist’s humanitarian feeUiw,snd olL 
the occasion of the tOvelabon of the Conm 
atrocities, he joined witii Morel m organising 
umversal protest agamst the omelttes of the alava 
trade m Africa, and was one of the founders of the 
Swiss leagne for the protectnui of the natiVaa fat 
the Congo State ' 

The influence of a man of itaoh wide interests 
and insatiable activity carried on during an 
exceptionally long life hu been felt €u bqrond the 
hmits of hu beloved town and country, and his 
untimely death, u one may call hu passing away 
so near to the completion of hu eentenary anni- 
versary, will be mourned by all hu admirers, who 
will however keep hnu and hu labours m grateftd 
remembrance * 


Ws regret to announce the following deaths 

Dr Lilian J Clarke for several years head 
science mutreas at James AJlen’a Qirls’ Sefaod^ 
Dulwich, and member of many committees cm the 
teaching of biology on Febmary 12 aged sixty- 
eight years 

Dr D W Fieshfleld, president of the Royal 
Geographical Society m 1914-17, of Section E 
(Oe^raphy) of the British Association in 1904, 
and of toe Association of Qeographioal Teachers ra 
1897-1910, on February 9, ag^ eighty eight years 
Dr Bernard Hollander, a well known authority 
on diseases of the nervous system, and author m 
books on peychology eugenios, and related sub- 
jeots, on February 6, ag^ sixty mne years 
Sir Lionel Jacob, K C S I , chief engmeer and 
secretary to the Government of Burma m 1903-5 , 
inspector general of irrigation and seoretaxy, 
Government of India (Public Works Department) 
m 1906-11 on Febmary 9 aged eighty years 


News and Views 


Bvohitioii of the Mind 

WuH hu oustomaiy lucidity. Prof EUiot Smith 
has presented, m the Royal Inatitutioo diaoouree 
which aooompaniee thu lesue of NATOita m a epeoial 
supplement, an account of the pieeent pontion of hu 
leeearohee m organic neurology m oonjunotion with 
the results of other woricers, pertioularly Campion 
and Le Oroa Clark The result u not only 
a notable at^ forwards towards an under 
standing of the complex temporo spatial rdafaon 
shiju which from one pomt of view are designated 
the bram and ita related mechamanu, and 
from snother menial function, but it u also an 
eOeotive counterblast to recent efforts prematurely 
to leoiystallise Sir Henry Head's outotondmg oon 

m fomu of merely olauoal ap pl ication It u to be 
hoped that the danger to frue progress m neurology 
randsnt m these efforts has be^ if not averted, at 
all events withstood for the time bemg Fobok’s 


demonstration that even m the simplest act of 
thought or skill the whole neopcdlium must participate 
FBinforoes the question, m reepeot of looaluatum’ — 
the oonoem of olmioiatu — localisation of what f The 
present contribution erophasues agam the mtegnty 
of the bram as a whole as the effective nutrument 
a biological objective m action rather than in thou£d>t 
It may be said that With each advance m the evohi 
tionary scale ae -well os m our understanding, the 
number of the neurological oonstituenta of action is 
seen to increase 

It u not only that for the acquisition of the 
oharaotenstio modes of the human rnwid a oogmtive 
u added to on affective expensnoe and to both u 
added a oonative expenenoe , butiJsofortbedevdop- 
ment of the ckaraotenstio frmotiona of the faumea 
imtn a subtler progr es si on eventuates, having httle 
regard or none ^ these ooneepts at tte eobool* In 
hu most recent revelation of the stages of tiiis 
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progrewnon, Prof Elliot Hmitli dealii with thone truly 
neurological ‘bnck»’, the thalamus and the hs^po- 
thalamuH, the seatM reapeotively of emotional formu- 
lation and effective expression, in tho light of their 
speoial linkages with the oortex itself, facilitating a 
“oortioo thalamic circulation’’ which finds functional 
expression in an enrichment of concepts by tlie gams 
of experience of failiin* or success in ]iaut action. 
While this broailening of the issues mvolved m what 
IS now known of the fibn* relationships of the cortical 
and thalamic organs is the outstanding feature of 
Prof Elliot Smith's lecture, a paragraph — all too 
brief— -must not be overlooked which reoonla the 
evident complexity of tho neural machinery of the 
parts mvolved and proceeds to assert that “it becomes 
essential to look at tho whole issuo from a much 
brooder point of view than tho mere connexions of 
tlialamuH and cerebral cortex”. The ‘key’ word of 
the sentence is ‘connexions' and ‘mere’ is there to 
turn it vigorously Is it justifiable to hope that the 
self-suiTlcioncy of the neurone is at lust to be called in 
question and that tho truly organic character of the 
brain may bo substantiated ‘in our tunc’ 1 Is this 
not a case whore tho answer has long been prcjiared 
and only awaits tho application of tho question to 
reveal its fi uitfulness T 

Sir George Buchanan, C.B 

By tho retirement of Sir Uooige Buchanan on 
February 18 from his post os senior medico] officer of 
tho Ministry of Health, an association with the public 
health of Great Britain of nearlv forty years is 
terminated, fur Sir George was appointed a medical 
inspector of the old Isx<al Government Board in 
1895 During this period ho has accomplished much 
valuable work over tho whole range of public health 
In oarly da}s ho dealt with inf<«tioua disoase out- 
breaks, questions of water supply and sewage dis 
posal, housing problems and slum clearance During 
the five years 1008 11, ho actod as chief inspector 
of foods, and afterwards was the chief assistant 
medical officer of the Local Government Board, 
becoming on the formation of the Ministry of Health 
its senior medical officer On the outbreak of War in 
1914, Sir Geoige was immediately attached to tho 
Army Sanitary ('uminittee and served on the oastom 
fronts at Gallipoli and in Macedonia and Meso- 
potamia, though little mention oi the services he 
rendered there wdl be found m official records With 
the cessation of hostilities oommenoed his association 
with the I..eague of Nations He had been a member 
of the Health Committee of the League from its 
foundation, and now became its vice-president, and 
ho also became British representative of tiio Office 
International d’Hygienc i^bhque In 1019 he was 
a member of tho Poland Typhus Commission in- 
stituted by the Lc>ague of Rod Cross Societies, was 
appomted president of tlie League of Nations Cancer 
C^misHion, and was a member of the League's 
mission for the public health reorganisation of 
Greece. In 1926, Sir George was appomtod chief 
British delegate to the International l^itary Cotr- 
fiirenoe. During the last twelve years bo has assisted 
at riumerouB Qovemment and official mvoetigations 


This bare outhne of Sir George Buohaiutn’s aotivities 
during his official career suffioM to show that he has 
played a part for which he has earned his country’s 
gratitude 

Dr. Thomas C. Porter 

By the death of Dr Thomas Porter, for many 
years soienoe master at Eton College and one of the 
founders of tho (Publio Schools) Soienoe Masters’ 
Association, on March 31, aged eeventy-three years 
(Nature, 131, 496, Apnl 8, 1933), soience teaching 
111 Great Britam suflored a severe loss An 
obituary article in the Journal of the Chemvoal Soctety 
of December 31 stresses Dr. Porter’s mfluenoe as a 
teacher Though he was gifted with remarkable 
talent, ho never allowed himself to spociolise This 
wide range of interests was the source of inspiration 
which many of his pupils gamed from him Porter 
was bom at Bristol and was educated at the Grammar 
School, from which he gained a scholarship in natural 
scicnco at Exeter fkillege, Oxford, m 1878 In 1886 
he was appointed at Eton, and there he taught for 
forty-eight yiMirs He was responsible for many 
improvements and extensions m the teachmg of 
soienoe at the Collogo Dr Porter’s own mvestiga- 
tions covered a wide Beld. His most serious ooutnbu- 
tion was on the phenomenon of ‘flicker’, contributed 
to the Proceedings of the Royal Society m 1808, 1902 
and 1012 He was the first to notice the non- 
humogcneity of X-rays (Naturr, 64, 140, Juno 18, 
1896) Papers on Newton’s rings and the use of 
flames for enhancing tlie intensity of sound wore 
published m tho Philosophical Magazine 

Bntish industnes Fair 

It has become almost a stereotyped phrase to say 
of each Biitmh Industries Fair that it is larger and 
more reprcHontative than any that have preceded it. 
The twentieth Bntish Industnos Fair to be held in 
London and Birmingham on February 10 -March 2 
maintains this tradition In the London Section the 
lighter trades and Empire exhibits will be found at 
Olympia , while the textiles and clothmg and the 
furniture disjilays will bo at the White City. The 
Birmingham iSe^ion at Castle Bromwich comprises 
hardware, house equipment, engineermg and ‘heavy’ 
mdustnos generally At Castle Bromwich there will 
also be ui out-of-doors exhibition for the display and 
demonstration of agricultural implements, light rail- 
ways, and quarrying ond road-makmg plant. The 
trade groups which have shown the most marked 
growth, judged by the extent of their exlubits at the 
Fair, are furniture (the biggest section m the Fair) 
at tho White City, electricity and buildmg at (Tostle 
Bromwioh, and the following groups at OIjrmpia ■ 
Government of India, brush-ware and fancy goods ; 
jewellery, pottery and glass-ware , sports goods ; 
stationery, printing and office equipment, etc. ; toys 
and games ; ohemioals and druggists’ sundries It 
IS mterestmg to note that the first British Industries 
Fair, which began os a War-time expemnent m 1915, 
oonsuted of about 5 miles of stands at the Royal 
Agricultural Hall, Islington, whereas the stands of 
tins twentieth Fair, m 1934, extend to about 82 nulqs 
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or, Hty, fifteen timea the length of Oxford Street. 
Incidentally, it may be noted that twenty -two 
(Jontmental oountnee — another record— have given 
npeoial travel oonoeeaione this year to encourage 
attendance at the Fair by their tradea buyers In 
theae days of quotas and other form of raatnotions 
on international trade, it is very signifioant that 
twenty-two Continental countries should so appre- 
ciate the international importance of the British 
Industnea Fair. 

Sale of Oonrraceptim 

Om February 13, Lord Dawson of Penn moved the 
second reading of the Contraceptives Bill. The pro- 
^ isions of the Bill were dealt with in a leading article 
in Natobii of February 10, p 192. Lord Dawson 
said that birth control is now “part and pared of our 
social fabric” and tliat he wished to identify himself 
with the view that the way to keep the sale and use 
of contraceptives on sound lines is “to remove the 
leil of doubt as to the honesty of oontraoeption" 
Birth control is already accept^ m practice, and if 
tliere were only wider acceptance of it m theory, the 
sale of contmoeptives would go into normal channels. 
Meanodiile, he is of opinion that children and young 
jiemons ro(]uire a certam amount of protection such 
ns the bill would aftord Lord Dawson said that he 
IS quite prepared to accept amendments provided 
that tlie principle of the bill Is not undermined The 
Bishop of London, while not agreeing with Lord 
Dawson, said he would support the Bill enthusiastic- 
•dly, giving as his reason the moral oflect of the in- 
discriminate advertisement and sale of oontraceptivos 
The Archbishop of Canterbury supported the Bill 
as being a sonous attempt to check m some measure 
the growth of an evil which is poisoning the moral 
health, self-control and self-respect of the com- 
mimity The motion for the rejection was negatived 
b> 40 votes to 9 

Trec-Kangarooi 

Thk birtli of a troe-kungaroo at the Uordens of tho 
Zoological Society of London is an event well worth 
recording Another was bom at about this time 
last year. One would have supposed that the 
drastic change from the tropical forests of New 
Uumea and North Auatraha to a relatively small 
cage in London would have inhibited the reproductive 
activities. Even without this added mterest, tho 
presence of this strange creature in the Gardens is 
something more than welcome to all who are con- 
cerned witii tho problems presented by anomalous 
changes of habit and habitat m the animal kingdom. 
The typical kangaroo is, m itself, a suffloiently remaric- 
able animal For hare we seem to have a convmcing 
example of ‘neo-Lamarokian’ changes of form 
Though how tho mitial stage of the leaping habit 
began we ore scarcely likely to disoover. It is not 
merely that the hind-legs and tail have grown in- 
ordinately large, but we have abo to take into 
account the quite unusual nature of the reduction pf 
the toes ; for instead of disappearing on each side 
of a median axis, the reduction of the seoond and 
third toes has tauten place on the inner side of the 


foot, where the claws only ore visible m the Uvmg 
ammal. 

It seems clear that the trae-koiigaroo must have 
taken to an arboreal hfe after this specialisation for 
terrestrial leaping had taken place ; though it is to 
be noted that, as in the wallabys, the hmd-Iegs are 
shorter, and the fore-legs relatively larger than in 
the largo ground dwellers of tho tnbe. Unfortunately, 
the opportunity of witneming the actual birth of 
any of these animals ooours only on tho rarest occa- 
sions, and it would seem that even then it is by no 
means easy to interpret what is seen It used to be 
believed that the mother seized the uifont at the 
moment of birth in her lips, and immediately trans- 
ferred it to tho teat in her pouch, to which it attached 
itself forthwith, and retained its hold continuously 
for some weeks while ite further dcvolojwnent took 
place For tho young, m the kangaroos, are, so to 
speak, prematurely born, with tho limbs only slightly 
developed A later account gives a very different 
version, embracing an astonishing degree of activity 
on the part of this almost embryonic little body. 
For it IS said to make its way up the fur of tho jiarent 
and into the pouch, and to find the teat unaided , a 
course of behaviour one would have deemed im- 
possible. 

Emigration Schemes in Australia 

In an article m Naturk of November 4 on popula- 
tion problems, reference was made to the fadura of 
emigration for the tune being. Commenting on the 
position, so far as Auatraha is oonoemed. Sir James 
Barrett, of Melbourne, in a letter to the Eihtor, states 
that the failure is not so disastrous m Australia 
as apjiears on tho surfaoe , despite tho foot that, 
in Victoria alone, many miUions of pounds will 
be lost on land sottlemMit schemes Few people 
realise that uidustnal forming requires for suooess 
scientific knowledge and traming at least equal 
to that required in any learned profession In 
his paper read before the World Population Con- 
foronoe in 1931 the late Prof J W Qregoiy showed 
tho importance of immigration to Australia m 
order that a population capable of making the 
utmost use of railways, etc , should be established 
in that country os quickly as possible. In Victoria 
more than £10,000,000 has bom spent on irrigation 
woiln which, together with railways, were planned 
m accordance with a fiw-seeing land settlement 
policy In addition, therefore, to the actual oost 
of land settlement schemes which the taxpayer, as 
Sir James Barrett says, is now forced to meet, 
there IS this further heavy expenditure, much of 
which has been incurred directly for immigration 
and latad settlement. Prof. Gregory also made some 
mteresting references to the varying estimates that 
have fh>m time to time been drawn up as to Austrolia’a 
capacity for supporting a large population. These 
range very widely, from about 200,000,000 estimated 
by Admiral Sir Edmond Slade to about 10,000,000 
and other similar low estimatea made m Auatraha 
fteelf, for example, by F.C Benham.Qf the University 
of Sydney. Pi^. Gregory’s own estunato was more 
nearly 100,000,000. 
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Lwd Bltdaloc and tht Pramotmi of Sdtnot 

Loud Bun>isi;.ox, the Govemor-OeneTnl of New 
Zealand, haa oonaiatently encouraged aoientiflo 
worirera m the Dominion, and haa promoted en* 
deavoura in sU branohea of aoienoe. ^ avidenoe of 
hia keen aoientifio intereat, during the viait of the 
Byrd Expedition 11 to Wellington on December 9, 
Lord Bledialoe promotod a happy soientifio ooUo- 
quium at Qovemment Houae, when the viaiting 
.explorers were entertained along with the permanent 
seientiBo woikem of the Dominion It la more than 
twenty years smoo so largo a number of men belong- 
ing to different nationalities, whose researohea are 
outstanding in different branches of aoienoe. have 
been gathered around one table m New Zealand 
The function allowed group disoussions of all branohea 
of tbo soientiflo work of the Expedition, which is 
probably provided with a larger soientidc staff, and 
has a more extended soientide programme, than any 
expedition which has so far visited the antarctic 
Of outstanding interest is tlie work projected m 
oosimo ray determinations, and it is understood that 
the rosulta on the tnp from the United States have 
venfled A H Compton's resulta m the variation 
with latitude of cosmic ray mtensity The results 
of observations m the neighbourhood of the magnetic 
pole and on the polar plateau will bo awaited with 
mterost 

The Byrd Antarctic Expedition 

Among the mtereetmg items m the programme 
of work of the Byrd Antarotio Expedition are the 
use of seismic reflection methods for the determina- 
tions of ICO thickneas and depth For this work, the 
expedition is well equipped with the lateat types of 
afiparatus Close attention will be devoted to upper 
air obaervationa aa forming a very oonaidersble part 
of the extensive meteorological research programme 
which haa bem outlined The expedition is also 
propoaing to take the fulleat advantage of the 
opportumties afforded m tbia region for studying 
polar aurora. The biological and geological problems 
aasooiated with Antarotioa will also leoeive oloae 
study, and the acientiflo world should bo oonsiderably 
nohor aa the result of the labours of the staff of the 
Bjrrd Expedition II m the south polar regions 

Wx regret that nows of the Expedition up to the 
end of January waa not of a wholly reassum^; 
nature. According to the Timet, the laiger of the 
two veaaela of the expedition, Jacob Ruppert, waa 
caught m the pack-ioe and drifting in the Rosa Sea. 
Apparently the ship had met with much difficulty 
on account of loe but bad leaohed the proximity 
of the Boas Bamer by January 27 1 it began to 
discharge cargo on to the loa wbenoe it waa to be 
aledged by d^ and tractor to the base at Little 
America on the Bay of Whales. The folkwing day, 
however, nits appeared m the loe and several drums 
of petrol were saved with difficulty. The ship had 
to caat off, leaving a large party of men on the loe. 
The time qow available for landing siqipbea is short 
since the loe IS likely to freero together at any time 


now, thus endangermg the aaibty of the ship or at 
leaet its iJianoe of getting away before the winter 
sets in. 

Research and the Blcctneal Indwtry 

Thx durtaenth annual report of the British 
Eleotnoal and Allied Industries Reaaaroh Aaaoe i ation 
for the year ended September 19SS grvea an interest* 
ing r^sumA of the many problema on which it la 
engaged. In a foreword. Mr. C. C. Pateraon, the 
chairman of the Gounoil, saya that the eleotnoal 
industry has been built up by research, and by 
research only can it oootinue to prosper. Thisreaearoh 
must be made on a aoale oommensurate with ita 
growth. Some of the reaearohes deaonbed have a 
longer outlook than others, but none of the researohea 
can be abandoned or even delayed without deflmte 
tosB to the induafary as a whole Much of the work 
done IS m oo-operaticm with other oiganisations. It 
IS a pity that a number of large authorised eleotnoal 
undertaJungs have not jret seen their way to beooma 
foil Bubaonbing members. The subaonption aaaeaa- 
ment agreed to, at a recent oonference, was £10 per 
£25,000 of revenue It is oertamly not onerous. 
Boeearoh has often the effect of appreciably, and some- 
timea largely, reduoing capital and worinng costa and 
hence non-subaonbera are benefiting from work, the 
ooet of which haa been home by others. The High 
Commisaionera m London for the Domimons and 
Coloiuea have shown an active mteiest in the worii 
of the Aaaoeiation, particularly the Indian Oovem- 
ment Apphoations for memberahip have been 
received from several looal State Gfovenunenta and 
Pubbo Works Dqsartmenta We are glad to hear 
that the Association is taking an active part m 
locating the causes of radio mterferenoe. Theaolutioin 
of Uieae urgent problema has mvolved saenSoes by 
the staff. They have been able to mobilise a aquadnn 
for field woik and a mobile laboratory at short notioe 
and are obtaimng uaeful mformation 

Industrial Health in Japan 

In Japan the preasure of a growing population has 
focused attention ui the fturther development of 
industry, since m the next deoade Jiqsan has to find 
food and employment for nearly ten million more 
people than aha doea to-day. That the problem of 
industrial effloiency la being senoualy tackled ia 
evidenced m the annual report of the Director of the 
Japanese Institute of the Science of Labour at 
Kuraaiki. This Institute waa founded acme yean ago 
to un d e r take rasaaroh into the {fiiyaiologioal, ptycho- 
logical and environmental oonditioiis afl^mg woriran 
and their output. Beaearoh oommittees have recently 
been organised to investigate problema such aa the 
rationaLaation of labour, induateial fotigue. faototy 
conditionB and the aiquopriate qualificatioiia to be 
desired of woikera in every branch of J^paneae 
mduatrial lifo. Thu latter mveetigation baa already 
led to the establiahnunt of ataod^ norms for the 
mental and phyiioal development of young Japanese 
wotkeia ag^ 12-20 yean. Oooupatkxud dueaaea 
(OemUmied m p. 253.) 
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Evolution of the Mind* 

By Prof. G Eijjot Smith, f r s. 


I T mav bo aHko<l by what nght an anatomiHt, 
whoMo proper businesa w ooncorned with very 
(fincrete Hubjeotw, prcMumoH to diRouaa ho eliiMive 
and iTnmab'rial a subjeot oh the evolution of the 
mind even if it be ailmitted that the evolution 
of the chief organ of the mind eomes within the 
proper nenpe of hm field of work 1 am eiieoiiraged, 
iioiivever, to embark on thw hazardoiiH attempt by 
the (oiiHiderofl judgment of lYof S Alexander, 
who onee expreiwfxl the opinion "that we are 
foninl to go beyond the mere foirelation of the 
mental with ftlie] neural pro(c>H>ieH and to ulentify 
them" 

The great phyHiologiat who is moat eompetent 
to exjireHS an opinion on this issue has recently 
impressed upon us the need for eaution in toiieh- 
ing it In the elosiiig passage of his Rcfle Lecture 
on "The Hiam and Its Meehanism’’, <le!iven>d in 
('ambndge on Deeemb<*r fi, 1933, Sir Charles 
Sherrington used thew words “I reflect with 
apprehension that a great subject can n>venge 
Itself shn-wdly for lieiiig too hastily touched To 
the (piestion of the relation Ix^twoon brain and 
mind the answer given by a physiologist sixty 
years ago was ‘ignorabimus’ But to-day less than 
yesterday do wo think the definite limits of 
exploration yet attained The problem I have so 
grossly touched has one virtue at least, it will 
long offer to those who pursue it the comfort that 
lo journey is lietter than to arrive, but that com- 
fort assumes arnval Some of us — perhaps be- 
cause we are too old — or is it too young * — think 
there may be arnval at last ’’ These opinions are 
even more appropriate to those who lack Sir 
Charles Sherrington’s immense competence 
Hence I seize upon a confession made by Sir 
Charles elsewhcro m his Redo Lecture 

"What right have we to conjom mental ex- 
penence with physiological ? No scientific nght*^, 
* Fridsr Avmliic ilbooun* dellvmd st tbs Roysl Inatltution on 


only the right of what Keats, with that super- 
lative Shakespeanan gift ot his, dubbed ‘busy 
common sense’ The right which practical life, 
naive and shrewd, often exercises " 

If scientific jiroof, however, is demanded, surely 
Sir Henry Head's investigation of sensation and 
the* wrebral eorb'x supjilies it by demonstratmg 
in wounded soldiers the eoneern ol the cortex with 
fisvchieal fiinetions— the dependeme ot miiid on 
brain ("Studies in Neurology ", 1920) Prof Shaw 
Bolton, by eomjiarative and chmeo-pathological 
researthes, has demonstratwl the dependence of 
mind on the supragninular layer of the cerebral 
tx>rt<*x 

With these assurances the mere biologist, while 
discussing strictly biological issues, can direct 
attention to certain psychologii-al implications of 
anatomical facts and oommeiit also on their 
neurological aspects for the interpretation of the 
mind and its working In previous leiduix's at 
the Royal Institution [ have discussed the 
Bigmficaiice ot the heightened powers of vision m 
man’s ancestors, which foiiterred upon them the 
ability to see the world in which they were 
living and appm-iate something ot what was 
happening in it, as well as to guide their hands 
to aoquuy skill, by the proi'tiee of whii-h fn“8h 
knowlodgi' and understanding wore obtained 

SlONIFlCaUCB OF ViSOAI. Gl IDAHOK 

Wo know enough of the comparative anatomy 
and paliBontology of the Primates to scloot a senes 
of animals that can be taken to represent approxi- 
mately the stages through which man’s ancestors 
passed m their evolution towards man’s estate, 
and by examining the connexions of the optic 
tracts in the hrain, amve at an understanding of 
what IB involved in the acquisition of higher 
powers of visual (hsenmination (Fig 1) 

In thw senes of diagrams, it will be observed 
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that at finit tho areaa for touch, vision and hearing 
come into contact with one another but that 
eventually an area marked P (panetal aasociation 
area) develops between them to provide a more 
efficient place of blending of the impulses from 
these three senses At the same time there emerges 
from the front end of the brain a prefrontal area 
(F) which IB essentially an outgrowth of the motor 
temtory and an instrument whereby the activities 
of the whole cortex can in some way bo concen- 
trated on the process of learning to give motor 
expression to the total activities of the hemisphere 
Certain poisons which exert a destructive mfluence 
on the supragranular layer of this part of the 



cortex lead to very significant mental results, such I 
as are displaced m general paralysis of the insane, j 
characterised at first by grandiose delusions and 
afterwards by a failure of the mental process 
altogether, profound dementia The discussion | 
of this evidence by Ur J Shaw Bolton (“The I 
Brain in Health and Disease”, 1014) affords I 
another precise demonstration of the dependence | 
of the mmd upon particular parts of the brain 
This IS an example of the means whereby com- 
parative anatomy can throw light upon the process I 


of mental evolution, the structural changes m the 
eyes and brain whieh make possible not only the 
refinement of visual disorimination, but also the 
mcreasing participation of visual perception m the 
conscious hfe and in tho guidance of the uistru- 
monts (such as the hands) of muscular skill The 
latter consideration is one of fundamental import- 
ance For the study of the evolution of the nervous 
system impresses upon us tho fact that one of its 
essential purposes is to make possible quicker, 
more complex and more purposive respemses to 
changes m the ammal’s environment or the con- 
ditions in its own body 

Tt IS a matter of real importance, therefore, that 
every advance in the powers of sensory perception 
and disonmination should bo brought into relation- 
ship with this essential biological need of finding 
expression in action Each of the major advances 
m vertebrate evolution is obviously (Hirrelatcil 
with differences in locomotion and muscular 
aptitude When an amphibian emerged from a 
fish-like ancestor, the moat obtrusive change was 
the substitution for swimmmg as a means of 
locomotion, the use of the newly-created ‘gadgets' 
which are represented by the limbs of a tetrapod 
land-hving animal The attainment of greater 
competence and agility in the control of the 
amphibian’s four legs led to the emergence of 
reptiles, from which in course of time birds and 
mammals wore evolved , the former by high 
specialisation of tho forelimbs by flight, and the 
lattiT by the acquisition of a cerebral instrument, 
the neopallium, which conferred the abihty to 
attain unlimited powers of acquiring skill and to 
profit from experience Tho highest powers of skill 
were mode possible by the evolution of greater 
powers of visual guidance 

It IS an obvious truism that man’s mental 
superiority is largely the outcome of tho perfection 
of the co-operation of hand and eye in the attain- 
ment of manipulative skill and dexterity In the 
use of the hands for the expression of skill, tho 
skin of the fingers acquires heightened powers of 
tactile discnmmation, and thus becomes the 
special organ of the sense ol touch and an instru- 
ment of perceptual knowledge second only to the 
eyes m sigmficanoe 

The ri'searches of Su* Henry Head and his 
collaborators have given us a new understanding 
of what w mvolved in tactile discnmination The 
great sensory pathways m the spinal cord and 
brain-stem lead up to the thalamus in the fore- 
brain, where they end m its ventral nucleus, tJie 
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nerve oells of which trwsniit impulsee in two 
direotions — one to the oetebral cortex and the 
other to what Sir Henry Hoad oalla the eeeential 
organ of the thalamus The former is regarded by 
him as the mechanism for sensory discrimination, 
and the latter as the instrument for awareness 
to sensation and the appreciation of its affective 
quahties, its pleasantness or unpleasantness 

Hypothksis of a Thaiamo-(3obtioal Cibculation 

In the Bntiah Journal of Medtcal Psychology 
in 1932 , Mr Oeorge G Campion discussed tho 
psychological implications of Head’s chnical re- 
sults Emphasising the impossibibty of separatmg 
from perception the aflfcctive factor, which is 
continually at work in our thought-prooesses, Mr. 
Campion gave expression to the view that the 
biological purpose of giving a meaning to experi- 
ence 18 the essence of the comprehension of the 
nature of sensation Mr Campion has emphasised 
the further fact that tho concept — ^the ultimate 
< onstituent element of what are called our cogmtive 
dispositions — 18 not fixed and unchangeable, but 
IS “a hvmg plastic mental symbol subject to a 
process of organic growth, and that its growth is 
due to an affective factor which is constantly at 
work determuung the selection of new sense data 
from the perpetual flux, interpenetrating the 
conceptual contents of our mmds, and int^;rating 
all these various and varying constituents into the 
slowly matuiing dispositions which constitute 
organised knowledge The affective faotor mvolved 
111 this process has been vanously cidled ‘hbido’, 
‘love’, 'interest', ‘feehng’, ‘desire’, ‘liking’, etc ” 

Mr Campion further maintains that there is a 
continuous stream of neural impulses from the 
thalamus to the cortex and from the cortex to the 
thalamus, which keeps alive this hvmg process of 
mental growth — the enrichment of tho concept as 
the result of personal experience, the success or 
failure of the attempts to do thmgs 

Developing this idea, Mr. Campion directs 
attention to the various parts of the cortex linked 
m an incredibly compheated way by association 
fibres and cortical association areas. The neoessuy 
imphoation of his hypothesis of the thalamo- 
cortical circulation of neural impulses (by means 
of the various thalamo-oortioal amd cortico- 
thalamic tracts of fibres), mvolves functional 
connexions of the various parts oS the thalamus 
with one another by intercommunicating fibres. 
He predicts that as “the cortical association areas 


may be assumed to have a counterpart also m the 
thsJami, it will be for neurologists to say whether 
these hypothetical association areas he m and 
constitute a chief part of what Head has called 
the essential thalamic organs ’’ 

Smee this prediction was made. Prof Le Gros 
Clark, m the oourse of studies {Bram, vol 66 ) m 
the comparative anatomy and physiology of the 
thalamus, has directed attention to tho fact that 
such elements are actually found in tho thalamus 
of the higher mammalia There are cell masses 
(lateral nucleus (Pig 3 ) ) deriving their impulses 
from the mam sensory part (ventral nucleus) of 
the thalamus, which merge sensory impulses of 
different kmds and establish direct connexions 
with those association areas of the cortex which 
link together the cortical sensory areas This 
remarkable confirmation of Mr (lampion’s hypo- 
thesis adds force to the argument that the 
mechanism of correlation m the thalamus is far 
more compheated than has hitherto been sup- 
posed, and represents what, followmg the load of 
Sir Henry Head, one may suppose to be a 
mechanism for tho mtegration of affective pro- 
cesses m tho same way as the cortex effects the 
mtegration of the disorumnativo or cognitive 
aspects of experience 

In tho process of acquiring knowledge and 
building up these vital mental elements, the con- 
cepts, to which reference has already been^ade, 
it IB obvious that there must be a ciroulation of 
nervous impulses such as Mr Campion assumes 
to maintain the cohesion and the integnty of the 
vital prooesses of thought This circulation of 
impulses must be oven more oomphoatod than he 
has assumed, because the hypothalamus un- 
doubtedly enters mto the process and influences 
the activities both of the thalamus and the cortex, 
oddmg as its quota the visceral element which 
confers upon experience an emotional factor which 
is something more than the affective interest the 
thalamus is able to provide Intimately inter- 
twmed with the whole of this compheated system 
— hypothalamus, thalamus and the sensory and 
association areas of the oortox— we have the 
complex mechanism for giving expression to then- 
combined activities in actions which represent the 
biological purpose of the whole process. The 
powerful instrument of thought repreoented by 
speech affords on admirable illustration of the 
intimate correlation of muscular skill with opgmtive 
aptitude to provide Jtbe essentud mitrenoy of mind. 

Almost every part of the cerebral cortex is 
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intimately ronnocted directly and indirectly with 
meobaniHma in the central nervous system which 
are concerned with muscular activities, either those 
which directly efFeet movements, or on a vastly 
greater st&lo those which prepare and co-ordinate 
the state of the muscles of the whole body in 
readiness for prompt and efficient action More 
than two-thirds of the fibres that leave the hemi- 
sphere have as their immediate purpose the 
establishment of connexions with the cerebellum, 
and as their function, the rapid distribution of 
the muscular tone of the body in readiiiess lor 
such skilled action os lies at the root of the brain’s 
efficiency The circulation of the thalamic and 
cortical currents maintains this constant state of 
readiness and is a vital and essential part of con- 
BciousncHs and mind 

The building up in the braui of concepts is 
dependent not merely on affective and cognitive 
expenence based upon afferent impulses from the 
sense organs, but is also bniught about as the 
result of muscular activity, the doing things with 
the hands, the gradual pertecting of the move- 
ments, the results oi the success or failure of such 
efforts, and the afferent impulses which pour into 
the brain from the joints, the muscles and the skin 
areas to n'conl the success or failure of particular 
muscular activities It is largely by doing things 
that expenence is built up It is important there- 
fore tii recognise the very large part which such 
conative activities play in the building up of con- 
cepts They are due not merely to the interaction 
of the affective and cogmtivo dispositions, but also 
to the dynamic factor which is conferred upon 
thisM) processes by attempting to express in action 
the result of the discniiiinativc activities of the 
cortex 

Tiik Nbopaixium as tub Essbuttal Mbntai. 

Tnstbombnt 

More than thirty years ago, I directed attention 
to the fact (J Anat and Phyatol , p 431 , 1901) 
that with the evolution of mammals a new cortical 
instniment, which T called the neopaUium, came 
into existence, and with its expansion provoked 
the vastest revolution that ever occurr^ m the 
cerebral structure It came into being to form a 
receptive organ for fibres coming from the thala- 
mus, whereby touch, vision, hearing and taste — 
in fact all tha non-olfactory senses — secured 
representation m the cerebral cortex To express 
this fact. Prof Wmkler, of Utrecht, calls the 
neopallium the thalamooortex. 


In its earliest form the neopallium consists of 
a tiny area far forward m the hemisphere, whore 
tactile impulses from the bps and tcuigue are 
brought into relationship with olfactory and gusta- 
tory impulses, and this area afterwards acquires 
the abihty to control the movements of the bps 
and tongue As the neopalbum grows it cstabUshes 
similar relations to the rest of the body and 
increases the range of its receptive powers not 
merely to the skm of the whole body, but also to 
the eyes and cars, and it ostabbshos direct con- 
nexions with all the motor nuclei in the central 
nervous system The neopallium not only gives 
the senses other than smell representation in the 
dominant part of the brain and a part ui tho 
control of behaviour, but it also provides a oon- 
tmuouH territory m which co-operatioii between 
these various stmsory influences can be established 
and their conjoint effects be brought to bear 
upon the mechanisms that control motor activi- 
ties. 

It IS often suppoeeil that there are in the cerebral 
cortex lung association bundles to establish con- 
nexions between distant parts of the cerebral 
cortex There has recently been pubbshixl an 
imjMirtant meinour by Dr Stephan Poljak, a .lugo- 
Slav neurologist who began the research in question 
in my laboratory eight years ago, which disproves 
the existence of such long cHinnexions An impulse 
from one cortical area can only reach and mflueiiee 
distant areas by travelling through the cortex 
itself The act of correlation involves tho 
whole cortex Even in the simplest act of thought 
or skill, the whole neopallium participates The 
momfold currents which circulate throughout 
the brain in the process of regulating muscular 
activities represent the means of integrating the 
cogmtive, affective and curative activities in 
thought 

Not only tho neopallium but also the bram as 
a whole adds its quota to the action— m particular 
the great mass of nervous matter at the threshold 
of the cerebral benuspherai known as the thalamus 
It contributes the affective element, which is tho 
mterest, the stimulative of the whole complex 
process, to which it gives coherence The cortex 
not only preserves the records of previous ex- 
penence which provide the means for comparing 
present expenenoes with past happenings, but it 
also adds the spatial quality to sensation and the 
means of judging degrees of stimulation, and the 
afferent impulses which pour into the bram from 
the Jomts, the muscles and the skin areas, to record 
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the luooeas or iiuluie of particular muaoular 


activitiea It is by drang things that experience is 
huilt up. It IS important therefore to reoognise 
the very large part which such oonativo aotivitios 
play in the building up of concepts They are 
due not merely to the interaction of the affective 
and cognitive dispositions, but also to the dynamic 
factor which is conferred upon these processes by 
attempting to express in action the result of tho 
discnmmativo activities of the cortex 
For some ycar^ I have been attempting to 
demonstrate how vast a part the cultivation of 
visual discrimination has played, not simply in 
makmg it possible for human bomgs to see the 
world in which they live and appreciate some of 
the activities which are revealed to them by their 
eyes, but even more in contnbutmg to conscious 
control of behaviour. 

The earliest type of 
cerebral cortex neces- 
sarily has to perform 
iKJth affi>ctivo and 
cognitive functions It 
enables its possi-sHor 
to appreciate tho at- 
tractiveness or unat- 
tractiveness of a par- 
ticular scent, and to 
expenenco an interest 
in addition to the cog- 
mtive recogmtion of it 

The cortex, at first, however, exercises no 
immediate direction over tho motor activities of 
the animal beyond provoking them and providing 
the imtiative to action This it accomplishes by 
transmittmg to a mass of grey matter in its base 
(the corpus striatum) impulses which indirectly 
throw other parts of the beam and spinal cord into 
action to direct the movements that it starts It 
IS the impulses from the eyes, skm and “ears” 
(as yet organs not of heanng, but of recording 
movements m the water) which consciously direct 
the animal’s movements, while its posture and 
oquilibnum are being maintained by the automatic 
mechanism of the membranous labynnth 
The tracts m the bram which convey the 
impulses fifom skm, eyes and ears are mainly 
oonoemed with transmittmg to the vanous motor 
nuclei impulses that unconsciously influence and 
direct reflex movements, but they all send some 
of their impulses to a mass of grey mattpr m the* 
foretoun, which liea immediately behind the 
striatum, to which it is intimately Imked by many 


nerve fibres ^his is the thalamus (Fig 2) It 
confers upon all the non-olefectory sensory im- 
pulses an affective quality which gives them a 
meaning and an influence m modifymg behaviour 
In other words, the effects of this sensory experi- 
ence, when transmitted to the stnatum, are to 
alter the ammal’s reactions to smell 

Emotional Faotob in Mind 
The activities of the stnatum, when stimulated 
by tho cerebral hemispheres and the thalamus, are 
expressed m impulses which proceed from it to the 
hypothalamus, a mass of grey matter lying beneath 
the thalamus This surpnsmg arrangement seems 
to confer upon the hypothalamus the decisive 
influence in translatmg into behaviour the initia- 
tive to action which hes in tho cerebral cortex 
The hypothalamus is the part of the brain which 


controls, by means of the sympathetic and para- 
sympathetic systems, the most vital activities of 
the body itself, its visceral functions, its growth 
and metabolism, and even suc-h appetites as those 
of sex It IS the essential instrument of emotional 
expression 

As tho springs of action are profoundly influenced 
by hunger, thirst, sexual desuro and other appetites 
and cravings, it is perhaps not surprising that m 
the most pnmitive vertebrates the mstrument of 
the ammal's vegetative needs should play a crucial 
part m shaping its conduct To this part of the 
bram, impulses proceed from the olfactory tracts 
so as directly to control the activities of the ah- 
mentary and genital systems in anticipation of 
the realisation of tho satisfaction of the respective 
appetites 

The study of the primitive bram impresses upon 
us the intimacy of the mtegratiop of the functions 
conpemed with affective and discrimmative know- 
ledge and the,trttiislation of sndi mfoonation in^ 
appropriate action.'’ 
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The higher type of bnun dutaiotiTe of nuunmali, 
which opena up the poanbihty of the attainment 
of real conceptual l^wledge and its budogical 
application in increasingly complex acta of skill 
and thought, is distinguished by the growth of the 
thalamus and the transmission from it to the cere- 
bral cortex of fibres m increasing numbers (Fig 3) 
The recent progress m our knowledge of the 
structure and connexions of the thalamus and 
hypothiJamus witb the cerebral cortex, the hjrpo 
thalamus and the sympathetic and visceral tracts 
of the oigamsm hod made it possible to cany 
Mr Campion’s suggestions a stage further than he 
himself has demo That this is possible is m laige 



measure due to the illuminating researches of 
Prof W E Lo Gros Clark The mtensive studies 
which have recently been made by scores of 
investigators on the structure and connexions of 
the hypothalamus enable us to broaden the issues 
and consider the part played by these ^xirtlons of 
the brain, whidi conlrol the growth and meta 
holism of the body, and m particular visceral 
function, and how they are related to the thalamus 
and the cerebral cortex and provide the instrument 
for determining the emotional colour of expenenoe 
and of r^pilating the manifestations of the 
appetites 

If Mr Campon’s views are correot, that the 


study of this neural machinery is essential for the 
understanding and mterpetation of tiiought and 
behaviour, its structure and fonotaons might be 
expected to be of great complexity Hence it 
becomes essential to look at the whole issue firom 
a much broader pomt of view than the mere 
connexions of thalamus and cerebral ocfftex 

Imfobtancb or Smbll in thb PanimvB Vbbtb- 

BRATB 

In the brain of the most pnmitive vertebrate, 
the structural pattern is detemuned by the fact 
that smell is the dominant sense The cerebral 
cortex IS essentially a receptive instrument for 
unpiessioDB of smell, and the mechanism whereby 
oonsciousnees of smell can influence the behaviour 
of the animal When a primitive vertebrate such 
as a dogfish scents attractive food and pursues 
it, the culmination of the pursuit is represented 
by the seizure of the food and the appreciation of 
its taste This is nearly akin to the initud-olfactory 
expenenoe which started the pursuit and dominated 
it, so that all the mcidents of the pursuit become 
integrated mto one expenenoe, which is thus given 
coherence and meamng Thus is imtiated the 
abihty to anticipate the result of a given course 
of action, and to recall m memory the connexion 
between the vanous mudents 

One must assume, therefore, that the primitive 
cortex IS concerned not merely with the awareness 
of smell and the abihty to disonmmate between 
different kmds of smells, but also that it is con- 
cerned with the affective side of olfactory ex* 
penenoe, with the attractiveness or repuluveness 
of any scent and the mfluence of such affective 
experience in determining the nature of the 
response an individual odour can evoke The 
cerebral cortex m such a pnmitive animal is 
mcapable of directing movements, seeing that the 
sense of smell is utterly devoid of any spatial 
quahty When an ani^ soents an attractive 
food, It acquires firom the sense of smell no idea 
as to the position m space of the object which 
provideB tt» stimulus It is merely stined mto 
action, and other neund meOhanisms are respon- 
sible for oontrcdhng and duectmg the resnltmg 
aotivitiee The cerebral oortox, so to speak, is the 
mere trigger which releases the activity of the 
brain and joovdms and dneots the movements 

The port of the cerebral hetniqiheie which trans- 
lates those stuBuh mto action is the ewpus 
stnatum, and the stnatum is connected with the 
thalamus, which receives from the body, that is 
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thioagh the akiii, the eyee end the eon m well «e 
the muaolee and jointe, impuhwe wfaioh modify and 
direct movements which result when the animal is 
thrown into action. The thalamns transmits the 
effects of these stimuli to the striatom and so 
modifies the motor activities. In the case of organa 
such as the eyes, the primary Amotions were oon- 
oemed not m^y with the awareness of illumina- 
tion, but also of movements in the out^e world, 
or rather movements of objects in the outside 
world in reference in its own body The eyes have 
associated with them, in the brain, a oomplioated 
mechanism which enables them automaticaUy to 
direct the movements of the body m relationship to 
events in the outside world. But quite apart from 
this, the eyes transmit to a part of the thalamus (the 
lateral gemoulate body) impulses which are con- 
cerned with the awareness of the stimulus of light, 
uid which influence these bodies and through them 
the thalamus as a whole, which in turn affects the 
functions of the striatum and the movements of 
the animal 

In the primitive vertebrate one must assume 
that the thalunns acts as an affective organ of 
all senses other than smell, and represents the 
instrument whereby the organism is pleasantly or 
unpleasantly affected by sensory experience, and 
that the cerebral cortex performs the analogous 
but more dominating aspect of the same function 
m relationship with smell. The dominant part of 
the corebral cortex m the most priimtive verte- 
brate is the hippocampal formation, sod if one 
assumes the supreme function of the cortex is to 
determine the behaviour of the animal, it is perh^ 
justifiable to assume that the purpose of the 
primitive hippocampus is to make possible the 
adequate association of the affective qualities of 
smell and to translate them into action by playing 
a dominant part in determuiing the animal's 
behaviour. 

It is perhaps not without significance in Uiis 
connexion that the efferent fibres from the hippo- 
campal fnmation, after passing out of the cerebral 
hemisphere, terminate in the hypothalamus, that 
part of the brain which controls the visceral 
system (sympathetic and para-sympathetic) and 
thereby regulates the activity of the visoera It 
is, in foot, that part of the brain which is intimately 
related to the functions of the appetites New is 
it sur|»lsing that the particular pert of the hypo- 
thalamus in which the hii^wcampal fibres termWte 
should be linked up with the thalamns, so aa to 
provide a neoral ofroidt in which the total affective 


qualities of all the senses are brought into relatioo- 
ship in such a way that they can influence through 
the stiiatnm the motor responses of the body 
The researches of Prof. Le Cfros Clark have 
established the fact that the thalamus contains 
three kinds of cell groups (Fig. 2). Those forming 
the ultimate termini of certain of the sensory path- 
ways, which according to Sir Henry Head form 
the essential organ of the thalamus, are the instru- 
ment whereby we become aware of sensory ex- 
perience and appreciate its affective quahties. 
Secondly, there is a group of cells (ventral nuoleua) 
which receives the great sensory paths coming up 
from the other parts of the bram and the spinal 
cord, and transmits the impulses either to the 
oorxms stnatum or m mammals to the neopallium 
In the thud place, there is a group of nuclei m 
the thalamus which become well developed only in 
the higher mammals They do not receive afferent 
impulses directly, but only from the mtermediation 
of the ventral nucleus The highest type of 
thalamic cells, known as the lateral nucleus (Fig 
8), establishes connexions with the parietal area 
of the neopalhum, which mtervenes between the 
sensory cortical areas for touch, visimi and hear- 
ing (P, Fig. 1), and presumably confers upon this 
area the ability to provide sensory expenenoe with 
spatial and discriminative quahties All three 
categories of thalamic elements are intimately 
joined together by numerous fibre tracts so as to 
form a closely integrated ftmctional whole the 
proper workmg of which is essential for cortical 
functions 

Imtxqbatioii or thb Dispositions or thx Mind 
'The common practice of psychologists of segre- 
gating the three dispositions of the mind, cogmtiim, 
affective and conative, and attempting to study 
them as isolated units, is devoid of justification. 
All three are indissolubly united in the working 
of the mind. To give them cohesion it is necessary 
to assume the existence of a oirculatkni of nervous 
impulses fimn the thalamus to the cortex and to 
the widespread and complex ipechanisma con- 
cerned wi^ muscular activities 
In the growth pf a concept conation plays a 
fundamental port. Man kama from experimenta- 
tion By the exercise of his manual dexterity he 
acquires knowledge of the properties of things, the 
nature of forces, and the means for mtmpretiiig 
(and in some measure understanding) the world in 
which he lives. The snrprisiiigfy lar;^ part of the 
cerebral cortex that is concerned with the regula- 
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tion of muscular functions and the multitude of its 
fibre-connexions with the oorebelhim affords an 
impressive testimony of the vast significance of 
action in raind-making and emphasises what 
Prof T. H Pear has well called “the intellectual 
rcspeotabihty of muscular skill” It is a truism 
that we loam by doing In man, thought is a pro- 
icquiRite for action, and action a corrective of 
thought The biological justification for the 
evolution oi the high degree of visual discrimina- 
tion, whereby man knows the world and the 
society in which he lives, is the motor efiieiency 
It makes possible 

Tlie most Ngnifieant factor in the evolution of 
tho miiiil was effected when the direction of move- 
ments was transferred from tho roulbrain to the 
iieopallium (sec Natukk, 126, p 820 , 1930) and 
from Ix'iiig an unconscious automatism became a 
consciously din-oted process For the neopaliiiim 
not only established a direct control over the 
motor nuclei of the whole central nervous 
system, but it also became linked up with all 
the compbeated moohmery in other parts of 
tho brain which are concenied with muscular 
activities 

This coni-entration of c-ontrol in the neopallium 
implies a circulation of nervous impulsi's through- 
out the brain to effect cohesion between the living 
instruments of tho conative dispositions with those 
of the affective (thalamus) and cognitive (neo- 
palbum) dispositions of the mind A cin*uIation 
such as Mr Cam|)iun [sistulates is essential to tho 
working of the mind. 


This circulation m turn involves the hypo- 
thalamus, which presumably confers the emotional 
tone that plays a part m all mental and muscular 
activity, in particular in artistic ezproasion and 
the self-knowledge which is one of the most 
distinctive qualities of man and his thinking 
Anthropological investigations, the results of 
which I have summarised in chaps v and vi of 
my “Human History’’ (1930), suggest that in 
primitive man there is an innate goodness and 
truthfulness, the awareness of which we call 
conscience Those quahties of the mmd are 
responsible for character and personahty. The 
tcmblo experiments which the mcidence of 
diseases such as sleepy sickness (encephalitis 
lethargica) provides, has shown that these amiable 
qualities can kf‘ destroyed by minute injuries of 
certain jiarts of tho brain in or in tho neighbour- 
hood of the hypothalamus Wo must siipposo that 
these parts of the brain are responsible for the 
maintenance of the innate goodness of human 
nature, the goodwill of normal man, seeing that 
their destruction causes so profound an alteration 
of character Mr Clampion’s hyjiothcHis of a wide- 
spread circulation of nervous impulses provides 
an explanation of how those various dispositions 
of the mind and character may be intograted into 
the living human personahty 
Bofore I close this discourse, I must express 
my gratitude to Mr George Gampion for his 
stimulatmg suggestions and to Prof J S B 
Stopford, of Maiichostor, for help in giving them 
neurological expression 
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eduoh the Foundation hoa for oome yeora mode 
very aubotontiol grontr In addition to granta to 
vonoua mstitutiona for currant expenoao, mcliiding in 
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five on ^ipbcotion to memberm of the Sooiety and 
avoilobk at a nominal ohorge to the gmeml 
pubUo In the preaent year, end for the fliture. 
The Formers Qnide to Agnoultural Beeeoroh*' 
will form pert of the Bociety'a Journal and will, 
therefore, automatioaUy be received by every 
member A limited number of oopiee however, ore 
still being bound aqiomtely for dntnbutum to the 
Preoe and to agricultural education and reeearoh 
oentree The survey of mnaptiBa work udiiob it 
providea u not limited to reeearoh oonduoted m the 
British Isles, but also mcludas referanoea to results 
obtained m any port of the world which may have 
a bearing upon the problems of British agrumltiire 
The oharaoter of the volume u ■imilm* to that of the 
previoua year (19S1), excejit that the seotion on 
fonn crops which woe then omitted hoe been n 
mtroduo^ Tlie othw aeottons, namely dairy 
fiummg, dueaeee of animale, form eoonomice, tbs 
breedmg of liveetook, form implements and moofameiry, 
peete end peresitee, and eoik and manuree remain 
os before A few oopue of previoua laoueo for tiw 
year* 1996-1961 ore stated to be atill avollabk 

A Notuml Hfatory Sockty in Nortbem Bagiend 

Wnna mtereot in rooswunw oppeon to be growings 
many sooietiee devoted to natural history find tt 
diffli^t to retom the membership of former yean. 
The Nortbumberkad, Durham and Newoostk-i^Mii* 
Tyne Society u fortunate in having raised ita memh s e w 
sbip, by a small addition , to 613, but even eo the ooet 
of running the Haaooidc Museum k meii^ reqxnsibia- 
for a raki^ of the Memtenanoe Appeal Fund to tl|s>' 
extent of £846, ao that the Fund is on the verge 
extaMikn Tbs Hnaeum doee good trorfc. and tmdm 
thaguidaiioetd^T Busaall Goddard and many Bfipasg, 
k olive to the need foe mtereatmg the publio wild* 

flower exhibits, aa ea on a l axhibitiana of lApUapteek 
on obaeryatian hive, kotoras and the Ifim Dakw 
forther support kfortbeomnm, it would ^poor fivos 
the financial statement that tho oethritiea of tho 
ICnooum nm the dongav of ourtodmant 

Pint Ak k tha Uborstory 

hove iqpeMId a oc^y ol a peinphkt ontltlqd 
“Softfooida m-4ha Lebondory**, toMthor wkh • 
aotka ButtoWt foe gshftiiaon indhe hlibiilory, bA» 
of which- km obickiobto, price 6(1 poet fteq, 
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Cmk« Kjitlond, The King’i Sobool, Ely The 
penqihlflt oontame a number of very uaeful hints for 
first aid m tlie laboratory, which have been compiled 
by the Science Masters’ Association and the Associa- 
tion of Women Science Teaches, and it should be 
very usefiil in the school laboratory. It should be 
not^, however, tiiat the administration of an emetic, 
particularly salt solution, as stated, is not advisable 
m the case of mercuno chloride without first giving 
immediately white of egg . the section on poisons 
IS not Buffloiontly detailed to be of much real value. 
’The statement ^at “the naphtha used for storing 
sodium should to of the native rock-oil variety” is 
rather obscure 

Ross Institute and Hospital for Tropical Diseases 

Rkpobts of the annual general and extraordinary 
general meetings of the Roes Institute and Hospital 
for Tropical Diseases, held on November 27. have 
now been released for circulation. At the eighth 
ordinary general meeting, the chairman, Sir Charles 
McLeod, surveyed the work of the Institute during 
the year, and the Council and Executive Committee 
wore re-elected. At the extraordinary meeting, it 
was resolved to approve and confirm two agree- 
mentH made between the Roes Institute, of the one 
part, and the London School of Hygiene and Tropical 
Medioine, and the Seamens’ Hospital Society, 
respectively, of the other part, whereby the Ross 
In^tute IB amalgamated with the London School 
of Hygiene and Tropical Mcdicme, and the Ross 
Hospital IS incorporated m the Sewnens’ Hospital 
Society by the establishment of a “Ross Ward” m 
their Hospital for Tropical Diseases The Court and 
Senate of the University of London have expressed 
their satisfaction respecting the arrangement with 
the School of Hygiene The Ross Institute thus 
comes to on end, but the name of Ross will still bo 
perpetuated in the new amalgamations 

Gift to Bntish Association 

Tax Committee formed in Leicester m connexion 
snth the meeting of the British Association there 
m 193S had a surplus of £1,000 in hand after meeting 
all the local expenses of the meotmg This sum has 
been handed over to the Association, to form the 
“Leicester and Leicestershire Fund, 1038” for the 
amutonce of a student or students working for the 
advancement of science. The Bind will be adminis- 
tered by the Council of the Association, and, when 
possible, assistance will be given preferably to a 
Leicester or Leicestershire student or woiker. Tlie 
Council, m acceptuig the gift, has expressed its 
i^ipreciation of the action of the Committee “in 
thus confirming, in a manner without precedent in 
the history of the Association, their mterest m the 
advancement of science”. 

ContinuatiiM of Bmpus Maftetmg Board Resssreh Work 

Mil O. Out0HU4. m the House of Commons on 
February S, ooltod Mr. J. H. Thomas, aeoretaiy of 
mats for Dommion Affairs, if any oitangements have 


been made for carrying on the research woik pre- 
viously underteken by the Empire Marketing Board. 
In a written answer, Mr. Thomaa stated that such 
arrangements ore being made. It is eetunated that 
the cost of such research work m the financial year 
1934-30 will reach £300,000, of which smne £80,000 
will be home by other Qovemmenta of the Empire 
or by the institutions or industnes oononned. 

Annoimccinents 

Pbov P M S. Bijickxtt will give a course of 
three lectures on “Cosnuo Radiation” at Birkbeok 
Coll^, Bream’s Buddings, E C 4, on Tuesdays at 
6 p.m. oommenomg on February 20 Admission to 
the lectures will be free without ticket 

Thr following appomtmenta in the Colonial 
Agnoultural fiervioe have recently been made ■ 
C. A North-Ooombee, to be agronomist. Department 
of Agriculture, Mauntius , C J. Lewm, chief ogn- 
oultunat, to be director of agriculture. Northern 
Rhodesia , Capt .7 P. A Moms, deputy director 
of animal health, to be dimotor of animal health. 
Northern Rhodesia 

At the annual general meeting of the Royal 
Astronoinioal Society, held on February 9, the 
following oSloers were elected ■ Prsstdenf, Prof 
F J M. Stratton , Ftce-Prsjtdenls, Sir Arthur S. 
Eddington, Mr John Evershod, Dr H. Sponoor 
Jones and Dr, W J. 8 Lockyer; Trtaturer, Mr. 
J. H. Reynolds ; Secretanes, Mr W M. H. Qroaves 
and Dr W. M. Smart , Fom^n Seorelary, Prof Alfired 
Fowler , New Membere of Counotl, Prof. H. Dingle, 
Sir Frank W Dyson, Prof, H. F. NewaU. Mr W H. 
Steavenson 

Ik Naturk of December 23, 1933, p. 968, under 
the title “Study of Canadian Coals”, a note i^ipeared 
referrmg to a report by R E Gilmore and R A 
Strong in the Canadian Mining and MetaUiirgieal 
Bulletin (p 317, 1938), published by the Canadian 
Institute of Blinmg and Metallurgy. The journal was 
moorrectly quoted oa the Journal of Canadian Mining 
and Metallurgy. 

ArruoATioKB are mvited for the following appomt- 
ments, on or before the dates mentioned : — A. 
lecturer in mathematics at Darlington Training 
College — ^The Principal (Feb. 31) A muaeum asaist- 
ant (male) at the Leioester Museum and Art Gallery 
— ^nie Dirootor (Feb 38). Staff tutors m psychology, 
pohtiool soienoe, etc , at the University of London — 
The Joint Hon. Secretanes (Tutorial Classes), 
University of London, South Kensington, S.W.7 
(March 1) A Wakefield kwturer m oercnautioa 
at University College, Hull — ^Tbe Registrar (BCaroh 
7) A probaticmary assistant engineer in the Post 

Service Commisuon, Burlington Gardens, London, 
W.l (March 8) A Kennedy profeosor of engmeenng 
at University OiUsge, London—The Acade m ic 
Registrar, Umversity of London, S.W.7 (April 11). 
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Letters to die Editor 

[Iht Editor doet not hold hmtdf reoponrtbU for 
optntono expnoood iy hto aorreapondontr NetAor 
oan h» vndirtake to rrtum nor to eomtpond with 
the wnten of, nyectod manuaenpte vitonded for thio 
or anjf other part cf HoTum No nottee u lahm 
of anonymoo* eommuntoat aon e} 

Occunencc of Antirachitic Vitamin in Green Plante 
As IB well known, antiraohitio substanoea anae 
through irradiation with ultra violet light It mig^t 
be presumed, therefore l^at green plants, which are 
constantly exposed to the light of the sun would 
become noh sources of the antirachitic vitamin 
However, neen plants or parts thereof, have hitherto 
been found to be poor in the above menticmed vitanun 
This may, perhaps, be asenbed to the fact that the 
plant material has been prepared m an unamtable 
manner prior to examination It may aho be how 
ever that tho irradiation with sunlight has not been 
MO intense os would have been supposed As the 
summer of 198S m southern Norway was unusually 
noh m sunny days (sunny days reiiorded m Oslo 
May SB June SB, July 80 and August 30) we con 
sidered it of mtorest to examine whether green plants 
this summer would show a larger vitamm D content 
than 18 usually the case 

hor this mvostigation was used meadow hay, 
oonsistiAg of Oraminote and some clover, which was 
rapidly ^ed by a special quick-drying process (at 
68 C for 2 houitf— a process which it is now mtonded 
to use on a larger scale) The hay was afterwards 
pulvonaed The hay powder had a fresh, green 
colour, and yielded by extraction with other in a 
Soxhlet apparatus 4 per cent of a deep green oint 
mont like extract Daily doses of four milligrams of 
this extract brought alxmt a satiafactoiy cure of 
nokets (method Foulsson and Levenskiold') The 
ether extract had. m other words, the same anti 
rachitic effect as a high quabty cod liver oil, oontaming 
about 2S0 Oslo umta of vitamin D per gram This 
corresponds to 0 88 unit vitarom D per gram of 
hay powder 

borne time ago, Kon and Booth* stateil that vitamm 
D m butter showed a mariced diflerence from the 
vitamm D found m cod liver oil and that obtamed 
by ultra violet irradiation of eigosterol , whereas 
80 per cent of the first was lost by the usual soMnifioa 
tion, this IS not the case with vitamm D from tiie other 
two sources We oonsidered it of mterest to examme 
whether this also apphed to vitamm D m the above 
mentioned ether extract of green plants We brought 
about saponification by means of alooholio potash m 
8 gm ether extract yielded 0 608 gra ether soluble 
unsaponiflable matter, that is 6 26 per cent This 
was diluted with inactive arachie oil until a quantity 
was obtained equal to that of the ether extract from 
which we startra, namely, 8 gm Of the solution 
thus obtained, it was neoesaary to use 80 milligrams 
in order to obtam the same antirachitic eSect as 
was found m the ether extract before saponifloaticm 
Vitamm D m green plants shows, aooordmgly, the 
same oharaotenstios as Kon and Booth" have 


metno reading, thus recorded, is probably not due 
to vitamin A, but to carotwie, the precursor of 
vitamm A as the chlorophyll was removed by the 
sapcmifloation and the unsaponiflable matter showed 
a very pronounced yellow iro colour 1,800 yellow 
and 20 red units were recorded as self oolour on 
Lovibond’s tintometer 

Ottab Ryoh 

State Vitamm Institute 
Sk03ren Oslo 
Jan 22 
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Asuy of Vitamm A 

In oarrymg out a senes of assays by the curative 
method, of t& vitamm A content of various samples 
of fish oils and dned milk it was found that m a 
large proportion of eases die weight curve did not 
give a reliable mdioation of the state of depletion 
of the vitamm A stores of the animal and that 
moreaae m weight after administration of a supple 
ment could not always be ascribed to its vitamm A 
content 

The expenmental data obtamed in those assays 
appeared to conflict with current ideas regarding the 
B^ial influence of vitamm A on growth An inveeti 
gation was therefore undertaken to aeoertam (1) 
whether growth doea in fact cease m vitamm A 
deficiency, and (2) the real sigmhoanoe of the loss 
m wei^t which i« generally tteacribed os cosaation 
of growth* 

The evidence which has been obtamed shows that 
when vitamm A is the only known factor absent 
from the diet, diere is no cessation of growth, mter 
]»«ting growth as increase in size This has been 
detennmod by measurements of length of the body 
m the live animal and by oomponson of the lengths 
of tho bones measured post mortem with Dmudd 
son B values for the standard rat It would appear 
that vitamm A has no greater claim to be oonsidefed 
essential for growth per ee than any other of tho many 
factors which arc responsible for increase in weight 

The dhoraotenstic lorn in weight which has been 
termed cessation of growtli appears to be due 
entirely to pathological conditions ansing from the 
vitamm A deficicnoy Even in animals killed at a 
stage when they are still increasing in weight, these 
conditions may be foimd on macrosoopic examma 
tion 

The diversity of the pathological symptosiM which 
may arise during tho prelimmary depletion' period 
mMes it impoasible to seoure uniformity m the 
expenmental animola at tho begmnmg of the tost 
period Tins constitutes a source of error which 
makes the curative method of vitamm A assay of 
doubtfril value It seems probable that the vanous 
diBcreponoies so frequently reported m sooh assays 
miw &id their explanation m the above observations 

The results of this mvestigation, which wears 
presented at a meeting of research workers at Aber 
deen on Deoember 18 last, snll be pubhahed m detaQ 


We found it of mterest, at the same time, to reoord 
the tmtometno reading of the above mentioned 
solution of the unaapon^abla matter, m araohis oH 
This was fbund to be 10 blue units (whieh oorreiqiondB 
to a high quality cod hver oil) However, the tinto 
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Deiignation of Heavy Hydrogea 
Thb irmiik aoknowledgemeat of Prof Urey and 
hw colleoguee in Natubs of February 3 p 173 that 
the nomenclature of heavy hydrogen ah^d not be 
deotded by the wishes of the disooverers but by the 
oonvenienoo of physioiste and chemists in genera] 
enoourages me to say something in reply to their 
arguments 

To physioiste the most important {xnnt is perhaps 
the name to bo given to the nucleus More than one 
physicist who was at Chicago last summer found it 
difficult to distinguish the spoken words neutron 
and douton or deuteron The difficulty may be 
greater m Liigland than m Amonoa alt good 
Amenoans wiU realise that in England it always 
rams and everyone has a cold but in this coimtry 
at least the danger of confusion seems to me to bo 
mnouB and it is entirely avoided by using diplon 
The names to be emplo3red m chemistry will not 
be nearly so unpleasant os Prof Urey and hw 
Cplleagues suggest They say that we should call 
KH'UJ di diplogen mono hydrogen nitride they 
would I rosumably say di douter tm mono protium 
nitride But the chemist would call it li diplo 
ammonia just as he calls C«H4Cla d clilorobenzeno 
and not di chlonne totrahydrogen cyolohexacarb lo 
£)i 1 1 lo u no more cacophonous than di deuter 
djd3muum was accepted f< r many years as a sat u 
factory chem cal name Moreover the oompout h 
of H* will not always contain two atoms of it m 
the molecule 

The objection that diplogen moans mok ng 
double M not really valid it means makmg d pton 
just as oxygon loss n t mean making slarp but 
making acids Diplon is the do ible thmg just as 
proton 8 the first thing an I is used m no other 
sense thiui as meaning the H* nucleus Deutonura 
or doutium means the souind sulwtance and deuteron 
or douton the second particle and it may be aiguod 
that the second particlo after the proton is tho 
neutron whereas there is no d ubt what particle is 
the double of tho proton 

The adoption of a new name to distinguish pure 
H‘ from the isotopic mixture low not seem likely 
to bo widespread but if one is needed the obvious 
correlative to diplogen is haplogoii is Prof Irey 
sugiMts and this seems to bo a harmless word 
M^atever decision may be reached on this juoetion 
we can at least all agree to use the symbol D for K* 
Lincoln College N V ‘iinowicK 

Oxford 
Feb 4 


Nuclear Spins and Magnetic Moments 
A coMPABisov of the two lines of speotrosoopio 
evidence bearing on the propertiee of the atomic 
nucleus raises some mteresting questions and suggests 
new directions of research The magnetic moment 
of tlie nude is can only be evaluated from hyperfine 
steuoture observations and then only in favourable 
oiraumstonoes The spm quantum number I con 
sometimes be obtained by both methods by the 
bypwfine structure method if the magnefao moment 
and its mteraotion with the optio^ electrons is 
sufOciently large and by the band spectrum method 
if the atom is one which forms an elementary diatomic 
molecule provided also that this gives nse to a band 
•peotnun of which the rotation structure con be 
analysed Although each method is thus restnoted 


m the scope of its ^iplioation there are a number 
of oases m which both are applicable for* ezanmle 
Li* F” and Na” for eadi of which the twO valuee 
obtained for / are m agreement On the other hand, 
P*> Cl** and K** are amenable only to the bond 
spectrum method the magnetic moment being pre 
sumably too small to give obeervabfe hyperane 
Btnioture whereas for many other nuolei (for example 
CuM •• Cd“‘ »»* Ck**» Hg‘** *•» etc ) the latter 
method only is applicable oinoe no diatonuc mole 
oules giving nse to band spectra are known 
Tho cane of nuclei of even mass number is of 
particular interest No hyperfine structure has been 
detected for any of these allhou^ N** shows some 
slight indications and such band spectrum observa 
tions os are available all give sero valuee for I with 
the exception of H* and N‘* for which / =• 1 
(/ IS half mtegral or sere m every other known case ) 
It would therefore be natural to assume as has 
generally been done that all nuolei of even mass 
number have 1 = 0 except H* N** and possibly 
also Li* and B** those four bemg the only nuclei 
of even mass numbor but odd atomic number 
Such an assumption would however be quite 
unjustified on the basis of the present experimental 
evidence A zero value for I can only be established 
by band spectrum methods since the absence of 
hyperfine straoturo might alternatively be due to a 
small magnetic moment It is therefore unfortunate 
that the number of nuolet of even mass number for 
which diatomic band spectra are known is very 
small There are in fact only six four of which He* 
C>* O * and have mass numbers of the typo 4n 
where n is integral and xoro spins The other two 
H* and N‘* Imve been referred to above They 
have 1 1 but may very well be anomalous There 

ore no others having moss numbers 4» + 2 for which 
the band spootrum method is praotioable at present 
The most promising appears to be Li* the difficulty 
bore bemg the weaknees of the Li| bands m oompanson 
with those of Li^ and 1 1* Li’ among which they lie 
The highest possible dispersion apphed m a ooieftilly 
selected region might offer some prospect of sucoees 
A survey of the remaining elements of this type 
shows that in every case one or more of the following 
obstacles bars ftirtber progress 

(1) Ihe isotope m question is too rare (for example 
O”) 

(2) There are too many isotopes (for example 
To*** ***) giving nse to extreme complexity of bond 
structure 

(3) No suitable bands are known (for example 
Zn** 8e»*) 

(4) No bands at all are known (for example B>* 

Ne** Ni** Zr** Ba>**) 

(1) and (2) would seem to be insuperable unleas 
the technique of isotope separation can bo greatly 
improved As to (3) and (4) tho great variety of 
methods of excitation now available and the wide 
spectral range now open to photognqihio mvestiga 
tion give ground for nope that some of theee brad 
spectra may yet be discovered Whether or not an 
exhaustive search for them would be worth under 
taking It 18 at least very desirable that meotro 
Boopists working with such elemrats and their 
compounds should be on the look out for new bond 
systems and should endeavour to asoectam the 
ongm of any which may be found 
Armstrong Collage W E CoBns 

Newcastle on Tyne 
Jra 12 
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X-tay Spedm of tbo Inena of Silicon and Silka 

Jn a praoedmg letter^ we have diown that the K 
aod the 4 epeote finmi jdiuninium in the metallic 
state arade&utetjr diflantit &om Uioee found with the 
non oomduoting oompound Al^i Analogous pheno 
mena were found by Stegbahn and KarlaKin idea m 
the X-aenes of magneaium with the pure element and 
magnenum oxide (Mg O) (m publioation elsewhere) 
Ibe metala m these oases give broad bands with a 
sharp edge towards the shinier wave lengths, which 
may be exjdained as transitioiia from the levds of the 
oonduotKMi eleotrons The widths of the bands oor 
respond fairly well with those calculated from the 
theory 

As it was of mterest to see how the next element, 
silicon, which is a aemi conductor, behavea m this 
rospeot, we have taken spootrograma of the element 



100 IM A U 
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and the oxide SiO| As is seen from Fig 1, hero also 
a broad band with a sharp limit towards the shorter 
wave Imgths is found for tho element In the band 
two maxima are visible, which are well pronounced 
and measurable m the photometric registrations The 
wave length of tho edge is 126 6 ±0 6 A the maxima 
are at 134 3±0 6 and 138 2±0 6 A The non 
conducting compound SiO| gives a spectrogram of 
qiute another i^araoter, with two streng Imos at 
130 7 A and 139 6 A (and a broader fainter line at 
162 A ) as seen in the figure This ooiresponds with 
the spectra of alummiura and the oxide Al,Oa where 
tlie oxide shows two well moricod maxima instead of 
the band at the pure metal 

ManMB SlKOBAHN 

Tobstkn Maonusson 

Physios Laboratory 

Uppsala University 
Deo 22 
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Speed of ‘Uniform Movement’ of Flame m Mixtures 
of Carbon Monoxide and Oxygen 
In the year 163P Prof W A Bone and Mr R P 
Fraser published figuree fur the speed of the uniform 
movement’ of flame in moist (stated to be saturatod 
at 12°-18'’) mixtuiee of oarbon monoxide and oxygon 
Their values are represented by the oroesee in the 
aooompanymg diagram (Fig 1) In a paper pub 
lishod m 1982* wo ohcdlenged both the absolute and . 
tiio relative correctness of those values Our results, 
for mixtures saturated at 18 1°, ore mdioated by 
oirolee in the diagram Prof Bone and Mr J B«U 
have repeated tlm expenments* and, whilst unable 
to oonfl^ the earher determmationa, have obtained 
some (for mixturee saturated at 16°) that oorrespond 
With ours, withm the limits of reasonable expen 


mental error, as is shown by their ogive reproduced 
in the diagram 

Then remains, however, on outstanding difforenoe 
Prof Bone and his oolleagues oonsidOT that the 
maximum speed of ‘uniform moveident' of flame in 
moiBt mixturee of oarbon monoxide and oxygen is 
obtained with a mixture of the oemposition 



300 + Ot, uriiereas our results show that it is 
obtained with the mixture 200 + 0| We do not 
offor any explanation for this difference, but suggest 
that a third party, suiBciently mtorested m the 
problem, should remvestigato it 

W Payman 
R V Whrbucb 

The University, 
bhefiOeld 


'Fm Av STM p eis 1831 
Chmo 9iir p 1838 1833 

•Pm Aw Sor USA 1 1833 


bKBiNo that on p 1836 of their paper (foe eti) 
Dr Fayman and Prof W hooter nghtly stressed the 
fact Uwt with moist oarbonio oxide tho speed of 
flame vonea oonsiderably with tho oonoentration of 
water vapour and is therefuro subject to nitoration 
from day to day if tho temperature of saturation 
alters , it is ounuus to (md them now cituig on 
ailegpd oorrespondinoe between some of two sets 
of flame speed measuroments for moist CO — O, 
media saturated at 13 1° and 16 0° (water vapour 
113 and 12 76 mm ) respectively, as confirming 
tho former tor when the difference between tho 
two saturation temperatures is allowed for, the 
seeming oorrespondenoe’ vanishes 

In repeating the earher Bone and Fraser deter 
minations — ^whioh, however, were for media oon 
taming 10 9 mm only of water vapour — ^Bilr Bell 
and I discovered, what had not boon recognised 
before, the importenoe not only of aoourately oon 
trolling the hygresoopio condition of the moist 
— 0| media, but also of ensuring a suffloiently 
large difference (at least 10°) between their aatunt- 
tion temperature and the temperature of the walls 
of the tube m which they are mflamed , and havmg 
taken special precautions to ensure this most neoes 
saiy oo^ition, we consider our results mere reliable 
than any previous ones 
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clamped the circular plate at the centre and premed 
the oeoillatmg niokol rod against the under side of 


Seeing that they am largely iiifluonoed by environ 
ment^ factors, the absolute valiicw of such initial 
flame upeeds in moist CO - O, media arc of no 
fundamental import, the real iiuestion bemg where, 
under given co^itions, the maximum speed>pomt 
hoB on the apood-oompoBition curve In view of the 
ooiunderablo CO,-diwiooiation m CO-oxygon flamee, 
the maximum speed is to be expected with an uxcemi 
of carbonic oxide. Anyone studying our reoent 
mmilte will (I think) agree with our cunclusion tliat. 
provtded all due prteauttons are taken to ensure 
accuracy tn the mewmremenls, "with moist tiiiMlin, 
saturate at 16“ lit] is attuiiiixl at the SCO + O, 
oompoHition” 

William A Bonk 

Imperial Collogi*, 

Ixindon 
t'eb 1 

Chladm Plates at High Frequenaes 

In order to moke a liigli-fro«iuoncy oticillator for 
brasH platus, T wound n suitable mductuneo around 
a nickel nxl tweUe inches long and one eighth of 
an inch m diameter Thu indiu-tunco was excitml at 
16,000 vibrations per second from an audio vacuum 
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tube circuit connucttsl through a power amplifier 
The nickel rod was in a vertical position and tliu 
stpiare Chladm plates were balanc^ upon it The 
flgurca dliuwn in the phutographio reproductions 
(Fig 1) were formed in this way 

When a circular plate was balanced on the rod, 
only circular nodal lines were formed I therofore 


tlie plate near the odge 

Calculation shows that the plates osoiUato at a 
submultiple of the oscillation in tho rod. They 
cannot t^o up such a high vibration as 15,000 per 
second 

R C COLWKLL 

Uepartmont of Physics, 

West Virginia University 
Doc 16 


Influence of Light on ParamagneUc Susceptibihty 
SxLWouD^ has recently published the result of 
his investigation on tho mfluonce of the absorption 
of light on tho paramagnetic suacoptibility of oertam 
solutions, in which he fails to confum our observation 
of the increase of susceptibility under such conditions. 
He finds, in agroomtoit with dorter’s observation, 
that tliorii IK a gradual dimmution of susceptibility 
of tho solution which can be attributed to a riso of 
Its toinporature, duo to absorption of light The 
mothofl used by him is that due to Decker, m which 
a test piece of glass of nearly the same susoeptibihty 
os tho paromagnetio solution is suspended from a 
torsion hood between the polo pit«oe of an elixstro- 
I magnet Tho Honsitivimess of his apiiaratiis is 
I rlaunod to bo 0 006 per cent 

! It appears to us that besides the sensitiveness of 
' the apiNiratus iiHcd in measuring the ehiuige in 
^ suMceptibihty, then* is another factor involved, 
namely, the magiiitiido of the change Aff produced 
by absorption of light If Ui is the number of ions pei 
com the oxcitisl state and pi and p, are tho mag- 
1 nctic moments of the ion in the ground end excited 
Stab’S respectively, then 

3p/> »i (Ft - Pi) > 

and III will Is* proportional to the amount of light 
energy absoilicd In the modified 0 tube incthoil 
iisisl by us in oui n’cnnt exjioriments, an account of 
which huH been sisit to the Phtlosophuxil Magazine 
for publication, wo usisl a suliition of (’rCl, contaming 
0 (»7« gni of Cl •■ + + i>or c c with R = 13 42 X It)-* , 

' the horizontal portion of tho U-tubo is a capillary 
I tube of boro I 8 mm , which was lilleil partly with 
tho solution, and the meniscus placed between the 
|)olcs of on electromagnet of field strength of about 
4<1,000 gauss, and tho light from a mercury arc was 
focusixl on it About 81 per cent of tho light was 
ubsoibisl m tho solution and tho change of suscepti- 
bility prmlueod was equivalent to an inoreasn of 
> volume Kiiscoptibility of air duo to an moreoso m 
pressure coiresiionding to a 2 4 cm column of water , 

, that 18, A/if -=> 7 X Ifi"" c a,s units The rise of 
temperature of the solution was about 0 001“ C. per 
sec 

I Fioin our experience, it apjiean that m Selwood’s 
I expel imunb the amount of light energy absorbed 
I by tho solution at the boundary of tho test piece, 

I where tlio magnitude of the change A/f alone la of 
I importance, was too fueble to produce any measur 
I able deflection with apparatus of the sonsitivoneaa 
I of that used In the course of our mvoetigation, we 
j have employed a similar type of apparatus to that 
fleecribed by Selwood, but we enclosed the para- 
' magnetic solution m the gloss tait piece and the outer 
I solution was of colourless CeCli ; with this arrange- 
I ment we obtained negative results 
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Selwood’s remark about the diffloultjr of explaining 
the inaroaae of miaoeptibility observed m didymium 
nitrate as due to a temporary breakdown of i-oouphng 
18 justified Wo ought to have mentioned specially 
that our theory applies only to ions of the iron group 
The wnting of this letter was delayed due to the 
abnenoe of ono of us in Europe 

D M. Bosh 
P K Raha 

Dupurtmftnt of PhyHics, 

University College of Koienoe, 

Calcutta 
Doe 11. 
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Modulation of Very Short Radio Wavea by Means 
of Ionised Gas 

Ion densities of the older of 10“ lons/om *, such 
as ow'iir in gases m glow diaohargos luider the usual 
conditions, oro of the correct magnitude to affect 
very considerably the index of refraction and absorp- 
tion (if these media for ultra-short radio waves It 
has b(>en found that the intensity of a beam of 
radiation of wave length 9 n cm can be oasily modu 
latcsl by causing it to traverse such an ionises! gas 
in whieh the ion density is caused to vary 

A glow diseharg(‘ tube of dimensions (spial to 
nevi'ral wave lengths was used to piovide the ionised 
medium It was connected to a direct current supply 
in senes with an audio fnsniencv voltage Tlie d c 
su[iply was us(h 1 to maintain tho disehargo at tho 
re<iiiired level and the audio ficHju<>ney to provslo 
tho variations of ion density for modulation pur- 
poses This tills) was plaissl in thi- rudio lieain 
lx>twoen tho transmitter and rocoivor while music 
01 spei-eh modulation were impn'ssod on it Tho 
fidelity of the soiuid thus roceivcsl was, as clomdy ns 
could lie iiobsl by the oar, a good rtipliea of tlw out 
put of the audio amplifier which was impressed on 
the ionic modulator 

Mcslulatioii was obtained also by causing tho beam 
to be reflected from an approx imiib’ly flat surface 
built up of glow discharge tubes in tho form of con- 
(s'ntnc rings However, the degree of modulation was 
not as gn^at in this ease as when the beam was 
made to traverse the ionised medium It iippeam 
that tho modulation is duo prmcipnlly to absorption, 
although reflis-tioii, scattering and icfraction also 
play a part 

1 hiH method of modulation yii'Ids more jiuru 
amplitude modulation than does direct modulation 
of tho oscillator, since the fnsjuencies of ultra-short 
wave generators, such as Harkhauson-Kiira tubes 
and magnetrons, are quite susceptible to variations 
m tho applied voltagm 

The oscillator used m this work consisted of a 
small split anode magnetron, tho split anode being 
4 mm in diameter and 7 mm in length. The receiver 
was a crystal detector coupled to an audio ampliflor 
Parabolio reflectors were used with both transmitter 
and receiver. 

Further details will be givim m otlier publications 
Ebnxst O. Lindkr 

Research Division, 

RCA Victor Co , Inc., 

Camden, N J. 

Jan 4 


Radiatioo and lonuation produced by Higb Energy 
Electrons 


On the basis of Dirac’s theory, Heitlor and Sautor* 
have calculated tho probability that high energy 
electrons in tlieir passage through matter emit a 
quantum of energy comparable to their own These 
resnlte, as they recognise, arc in contradiction to 
tho meomirements of Anderson* and Blackett and 
Ooohialini* on the energy losses of high energy 
particles The rate of ionisation of a gas by an 
ehx-tron as calculated from Dirac’s theory agrees 
closely, however, with tho oxponmcmtal msults 

These results indicate either that Dirac’s equation 
cannot bo applied to high energy particles or that 
the structure of the nucleus, flnite sixe and finite 
potential within its boundary, plays a r61o Tho rate 
of ionisation is independimt of the potential withm 
tho nucleus, whereas tho probability of radiation for 
high energy electrons is decreased m tho ratio of the 
vnlno of tho potential within tho nucleus to tho 
eneqiy of the elcsstrnn exprt'ssed m equivalent units 
The (inite size plays no part until the energy is such 
that tho waves scattered from tho difForont parts of 
tho nucleus con interfen) With this correction to the 
nucloni model, Dirac’s thcsiry gives rraiilts which arc 
in harmony with tho oxpcnmrsital evidence, and thus 
seems to be applicable to processes which occur out- 
side tho hmibsJ region of tho nucleus Those calcula- 
tions, which wore made by the Bom method of 
siiecessive appioximatiuns, wore camiNi to a first 
urdiT 

Tills dccroiwe in tho rate of radiation by liigli 
energy electrons, compared to that calculahsl on tho 
assimiption of a Coulomb tii'ld tor tho niicloiis, is 
«s*omt>ani«l l>y a corresponding docrouso in the rote 
of proiluotion of puirs, eltsdron and jiositron 


Bartol Ri*s(>iirch Koiindation, 
Pa 


AaTHim Brami.fi 


.hui. 8 
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The Term ’Mesolithic’ 

Foh many years it woh tho riistom to regaid the 
line of separation of thb PalBeohthic and Ni'olithic 
INiriods as roughly corresponding to the gisilogieal 
division between tho Pleistuceno and Hnlooeno , and 
oven Mr Peake’s I'xeellent histoncul summary 
(Natubb, Jan 20, p 104) does not mako it tloar why 
this position was over abandoned It is iinsatisfae-tory, 
and a source of confusion, that the term ‘Neolithic’ 
ahoiild bo used m a broad sense by ono generation, and 
in a very narrow ono by the next- that in one 
oaso It covers several thousand yoai* in many different 
lands, while in the other it vanes enormously m 
length in diffenint countries, and m England (where 
tho term originated) it is whittled down to a few 
decades, with some risk of comjiloto ilisappoaranoe. 

Of course, no one questions that the cultures of 
Tarvlonois, Muglemoso, etc , are very distmct from 
that of tho ‘Age of Polished Stone’ , but that could 
oasily have been overcome by a division into Early 
and Late Neolithic, or, for thoue who are not happy 
without now names, mto ’MeBolithic’ and ‘Metalithio’ 
periods. We could then have gone on applying 
’Neolithio' in a oompr^enaive ntnso to subitiei^ 
forests, the lower strata of Tilbury and other docks. 
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the BleeheDwell tufa of Donet, and other oaeee m 
which no preoiae dating is at present possible, 
li it alt<^ether too late to return to tbs oonveaient 
arrangement T Such a conservative oouree may not 
commend itself to those professional aiohsoli^lists 
to whom even such a seaquipedaban mvention as 
'Epipaheohthio’ has no terrors ; but it would be a 
comfort to the gmeral reader, and to those who, hke 
myself, ooossionally wander over the border between 
geology and archeology. 

The Gate House, Hsmby Buby. 

Bournemouth West. 


cited one of many oaaea in whioh genes presumed to 
be pbylogenetioally homolo^ua are situated on 
diffomt chromosomes m (uBerent species. The 
assumption of a limited number of sez>linked paira 
of genes rather than a single senes would thei^ore 
aeem to remove the only genetioal objection raised 
by Prof Punnett. C Lboharo Hcamm 

McGill University, 

Montreal 
Dec 22. 

> Katvu, IM, SSt, Dm S, loss 
• Maidsb, IM, SSS, 5ov si, less 


I AK grateihl to my friend llr, Harold Peake for 
dealmg with this question of the term ‘Mesolithic* 
so fully. Unfortunately, I am unable to doubt that 
this term has now reoeived wide aocoptanoe among 
aroluBologiats. But this cannot alter the fact that 
from the pomt of view of a oorroot nomenclature it 
must bo wrong to designate aa ‘meaohthic* speoimena 
which arc agreed on all aides to be referable to the 
latter part of the Stone Age It is aa if I were to be 
asked to aoquiesce in calling ‘mid-Viotonan’, cir- 
cumatances, or objects, relating to the end of that 
epoch I cannot believe that it is beyond the wit 
of aroluaologiata to find some term, descriptive of 
the period and artefacts in question, which will not 
violate common-sense. Mr. Peake will perhaps 
allow me to express doubts as to whether I am the 
only archsQologist who objects to the term ‘moHO- 
lithio’ But, even if his dire prophecy is true, I am 
cheerfully prepared to remain m a minority of one 

“* J Moib 

One Uouso I.iane, 

Ipswich 


Inheritance of Egg-Colour m the ‘Parasitic’ Cuckoos 

Pbof Punnktt* has suggested that Prof Wynne- 
Edwards’ mgonioUs hypothesis' for cxplaming how 
the gentu of ‘paroaitio’ cuckoos may be kept distmct 
despite theirprumisouous or polyandrous matinghabits 
could bo roplaofd by the OHSiimplion that it is the 
y-chromosome of the mother which carries the factor 
assumed to detomiine the gena to which the offspring 
belong It IS not clear that such on alternative theory 
has any advantages over the original one (though it 
might have, were the degree of miimory mvonable). 
It seems slightly loss plausible genetically owing to 
the paucity of known y-chromosome genes, and 
has the distinct disadvantage that it involves tho 
offspring all belonging to the some gena as tho mother , 
the “mechanism . . provided for stabilising the 
population by dompuig tho fluotuationa caus^ by 
the host species” which is inherent m Prof Wynne- 
Edwarda* thoory is therefore lacking. 

Both Prof Wynne-Edwards and Prof Punnett 
assume that the different gena factors postulated 
conipnse u smgle series of multiple allelomoiphs. 
The latter stresses this as an essential ooroUaiy, and 
considers as an objection to the hypothesis the foot 
that in the doroestio hen ogg-oolour is determined 
by several independent autosomal genes But the 
assumption of several pairs of sex-hnked factors 
would explam the obaervationa even hotter than a 
single multiple senes, smoe it would account for the 
imperfcxition of mimicry found in areas where one 
speoies of cuckoo ‘parasitises’ several hosts Further, 
Prof. Wyime-Edwarda mentioned tho probabibty that 
autoeonial modifiers also exist Prof. Punnett has 


Ponble Chemical Nature of Tobacco Mosaic Virus 
Db J Cauiwxu.' has ontioiaed some of our 
statements on the possible chemical nature of the 
virus of tobacco mosaic. We must pomt out that 
tho essential precipitant used m the Vinson and 
Petrie method is not baste lead acetate but neutral 
lead acetate We are also quite aware of the fact 
that the addition of two volumes of acetone to one 
of aqueous Mjl KH.PO, solution produces a heavy 
precipitate of white rhombic oryst^, but as Vinson 
and Petrie and ourselves were oonoomed with an 
M/lfi solution of this salt, Caldwell's ontioiam is 
irrelevant. If acetone (two volumes) be added to 
an aqueous Af/16 solution of KHiPO, or to an 
eleuato prepared from healthy sap, oiily a famt 
white opalusconoe makes its appearance and a slight 
precipitate settles after many hours 

It iH mentioned m our communication that the 
crystalhno fraction of the acetone preoipitate it 
mainly composed of phosphate, but wo still mamtam 
that, uthough infective, it oontoms no rutrogen. The 
statomont that the N, gluttnoaa method is a quanti- 
tative one for determination of virus is misleading, 
as at best the method can only give a very rou^ 
approximation of the relative oonoentration of the 
virus in samples of high dilution, 

E Barton-Wbioht. 
Aiwiir M. MoBain 

Soottish Society for Research 
m Plant Breeding, 

Craigs House, Corstorphine, 

Edinburgh, 12. 

Feb. 6. 
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A Tame Platypus 

With referenoo to the platypus mentioned m 
Natubb of September 16, 1933, p 446, Mr. R Eadie, 
who has attended to the animal, infoima me that 
It IS still alive and has been, at the date of writing, 
m captivity for 282 days. 

The referonoee to diet require modification The 
daily ration is at present 10 ounoos of worms, 60 
small tadpoles, wood grubs two or three times a 
week, and 2 eggs — usu^y duck eggs— every night. 
The eggs are prepared m the form of a batter and 
then steamed. When cold the moss is stirred with 
a fork until it consists of pieces the size of a large 
pea. Mr. Eadie estimatee the quantity of fo^ 
consumed at fourteen ounces daily. The weight of 
tho platypus at the tune of wntmg is three and a 
quarter pounds. Babbktt. 

103-106 Collms Street, 

Melbourne, C.l 
Nov 21. 
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Research Items 


Mental Tcati of the African. The dilfloultiea and 
apeoial methods requisite m the study of the Afnoan 
by the employment of mtelligmoe teats are diaoussed 
by Dr. R. A. 0. Oliver, Carnegie fellow for eduoa- 
tional reaearoh m Kenya, m Afnoa, vol. 7, pt 1 
Dr. Ohvor has been engaged m the study of gmeral 
mtelligenoe, and m a leaser degree of musioal talent, 
in Kenya natives. His general tests were devised 
to measure the mtelligenoe of natives who had 
received some sohooling, and were non-verbal teats, 
the problems being presented m pictures and other 
symbols. The kmd of tost to be used varies with 
the feature of Afnoan mentahty in whioh we are 
mterestod ; but we ought to know moro about the 
African’s abilities m speoifro aotivities and their special 
strength or weaknesses The typo of test will also 
depend on education and the language situation. 
Two lessons are suggested by expenonco first, that 
it 18 highly desirable to preoe^ the teat with a 
demonstration and praotioo ; and secondly, that the 
tune allowed should be unlimited or ample An 
application of a general mtelligenoe tost to 124 
pupils of a secondary school for European boys and 
93 pupils of a secondary school for Afnoan boys m 
Kenya produced two mam facts The average mark 
of the Afnoan was 86 per cant of the average mark 
of the European , secondly, 14 per cent of the 
Afnoans gained a mark as lugh or higher than the 
average European mark. This leads to a conjecture 
that,oompanng the vanability with that of Europeans, 
a small percentage of Africans might be capable of 
a umversity education ; a larger percentage might 
complete the aeoondaiy school course ; a still larger 
percentage might undertake a few years m the 
secondary school and the moss of the Afnoan people 
might tako a full pnmory school course 


European Bitterling spawning m Amcncaa Miisieli, The 
hitterling {Rhodeue amarua), a European minnow, 
was mtroduced mto Sawmill River, New York, in or 
before 1928, and after surviving for a few years 
disappeared. The suggestion was mode that lock of 
suitable mussels, within which the eggs nught be 
deposited, determmed the disappearance of the 
bitterling. C. M. Breder, however, has mode special 
observations of bitterlings and American mussels, 
kept together m an aquanum {Copeui, 1933, p, 147). 
Although actual oviposition was not observed, the 
courtship behaviour of the fishes agreed with the 
descnptions m European aquanum journals, and 
when one of the mussels was opened four days later, 
seven bitterling embryos were found m the gill folds, 
embedded os desenbed for European mus^. The 
first opened mussels bdonged to the species Unto 
oomplantua, but two specimens of another species, 
AnodotUa eaiaraeta, contained three and ton embryos 
respectively. Smoe m Europe Rhodetu is known 
regularly to use both Unto ptotorum and Anodonta 
oygnea, it would seem that a considerable variety of 
mussels is available for the peculiar reproductive 
habits of the bitterling, and t^t other causes Uum 
ttie unsuitability of the mussels must be sought to 
account for the disappearanoe of the specimens set 
free m on Amencon stream. 


the third of thoir senes of publications on fossil insects 
Tim present work is m the form of a small handbook 
entitled “The Panorpoid Complex m tho BntiSh 
Rhaetic and Lias’’ by Dr. R J Tillyard. The material 
upon which it is based consists of nearly one hundred 
specimens, oontamed m the British Museum, with a 
fhrthor eleven specunens m the Museum of Practical 
Oeology. It includes examples belonging to the 
orders Neuroptera, Moooptera, Paratrichoptera, Tri- 
ohoptora and Diptera 'Those groups, along with the 
Lepidoptera (not represented among the material) 
form a related assemblage of orders which constitute 
what Dr. Tillyard has termed the Panorpoid Complex. 
'They centre around the primitive Ordw Meoopterd, 
and it IS to this group that most of the specime^ 
dealt with m this memoir belong The Meooptora ih 
the collection mclude nine species, embracing four* 
genera, of which three of tho latter were previously 
undesonbod Tho Neuroptera comprise two new 
species, each representing an already known genus, 
while the only Paratnohoptoron forms the type of a 
new family — the Liassophilidis Ibe Tnohoptera are 
representod by fourteen specimens, all pertaining to 
species (mostly new) of the genua Neerotauitus. Of 
toe Diptera thm are only thim examples : these are 
Tipaloid forma which are referred to the new genus 
Ltasaoitpuia and the new species anglteana As is 
usual among Bntish Museum publications, this work 
is well pnntod and admirably illustrated It is 
obtainable through booksellers or from tho Museum, 
price 6*. 


Studies on Cuncle. V B. Wiggleswortli has recently 
recorded observations on the cuticle of the blood- 
sucking bug, Rhodntut {Quart J. Mtor Set., 76, 
Part II, 1933) The cuticle consists of two pnmary 
layers — a very thm epiouticle and a relatively thick 
endooutiolo traversed by fine poro-canals The 


eubm or suoerui ui pianui xiio enaoouvioie ■■ oom- 

poeed o^rotem and ohitm, and is made up of two 
layers. Ine nymphal stages of Rhodntut ingest from 
BIX to twelve times their weight of blood at a smgle 
meal and the adults may take three tunes their own 
weight. The abdomen is therefore capable of great 
distension, which is accomplished m the nymph and 
the adult in a different way. In the former the 
endocuticle is fiexible and free from cutioulm, and m 
the fastmg nymph the overlying epicuticlo is thrown 
mto deep folds When the abdomen u distended 
snth blo^ the endocuticle is stretched and attenuated 
and the folds of the epiouticle are smoothed out. In 
the adult the outer part of the endocuticle u per- 
meated with cutioulin, is rigid and can not be 
stretched. A deep longitudmal fold or pleat m the 
lateral wall of the abdomen permits distension of 
this region. The dermal glands and their ducts, tho 
structure of the epidermis, moluding the cells crowded 
snth spheres of unc amd, the i»ooess of moulting 
and the formation of new cuticle are described. It 
IS suggested that the oenocytes, a new generation of 


which arises at each moult (except the last) firom 
embryonic oeDs m the epidermis, synthesise some of 
the nonchitmous constituents of the cutiole during 
moultmg and of the ■egg-shells during maturation of 
tile ova. 


Fowil Insects from the Bntish Rhaetk and Lus. The 
Trustees of the Bntish Museum issued during 1983 
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Research on Lichens A paper by Miw A Loitam 
Smith m vol. 18, pt 2, of the Trantaetxong of tin 
BrUtah Myeoloffteal Society reviews recent hohen 
literature (pp 03-126) The author deeonbos several 
works on lichens which have appeared during the 
last two years Perhaps the most monumental of 
them is Z^lbruohner's “Catalogus Liohenum”, Con- 
tributions to our knowledge of gonidia, parasym- 
biosiB, lichen structure, soralia, isidia, oephalodia, and 
apotbecial reproduction are reviewed ontioally. The 
section on ]thysiology colleots some very useful 
knowledge atout lichen acids, and paragraph on the 
rate of growth, hchens as pests and formations 
are very interestmg Systamaty and ecology are 
treated at considerable length, and a bibliography of 
nearly throe hundred references is of great beneflt to 
all students of lichens 

Entomogenous Fungi of Egypt. A short bulletin (No 
120) of the Technical and Scimtihc Servioe of the 
Mmiatry of Agriculture for Egypt deals with some 
entomogenous fungi in Egypt (by Dr A M Nattrass, 
pp 1-9, Cairo, 1932) The paper desonbos various 
fiingi which attack Eg 37 itian insects. Species of the 
genera Empuaa, AapergtRtu, Beauverta, Metarrhxtum 
and Mueor are mvolv^, and some of their cultural 
characters arc given. Inoculation experiments are 
described, but there seems little likelihood that fungi 
may be used as a method of control for insect posts. 
The work is admittedly of a preliminary nature, but 
warrants extensive investigation fur the sake of the 
myoological problems involved 

West Highland Tectonics. At the moetmg of the 
Cieological Society on January 10, Prof E. B Bailey 
presented a valuable paper on the stnicture of the 
Ixich Levon to Glen Roy district Study of the 
current-bedded quartzites of loch TiCven has con 
Armed various deductions previously recorded and 
has led to certain now conclusions T Vogt, S 
BuckstaS and O N. Rove are found to be correct 
in claiming the Eildn Flogs as the oldeet member 
of the Elide Flag-Cuil Boy succession. R. O 
(^arruthers is correct in placing three quartzites and 
three nuca-Bohists between the Eildo Flags and the 
Ballachulish limestone The gigantic recumbent 
folds of the district tend to retain their mverted 
hmbs mtact and to lose their normal hmbs by drag 
The Am Bodach quartcite m found to belong to the 
Elide, and not to the Olon Ck>e, quartzite , it occurs 
in a recumbent fold that has its roots four miles 
farther east The quartzite of the eastern Stob Coire 
Eusain, above Loch Treig, is also Elide quartzite and 
maiks onotlier large-scale mversion The strong 
folding of the Fort William slide m Glen Roy, Arst 
recognised during a preliminary traverse by R. O 
Cnmithcrs, has now been established m detail 

Tht QmnhydnMie Elcctiodc. The increasuig use of the 
qiiinhydrone electrode mokes a study of its normal 
potential of importance, and m this oonneziim some 
cyncriments by Homed and Wnght (J. Anur. Cham. 

^--oember 1933) are of mteiest. The oeU : 
Ft / Q““i»wriono, HCa(0 OLM) / AgO / Ag, without 
liquid ]ungV„„ used, and details os to the pn- 
pm^on of the materials and the teohmque, the 
®Pf>rated m vacuum (a neoeooity for the 
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the important cell Pt/Qumhydrone, HCl(m)(H,(l 
atm ) are calculated, and thence the normal potentiid 
of the qumhydrone electrode. Values were found at 
temperaturoB from 0° to 40°, although side reactions 
quickly destroy the equilibrium at temperatures 
above 30° The values for the normal potential of 
the qumhydrone electrode are expressed m a quad- 
ratic equation oa regards dependence on temperature, 
and it is shown that they agree to 0 2 millivolt 
with thoae interpolated from the earlier measure- 
ments of Biilmaim and his collaborators, who 
measured the potentials directly against the h 3 'drogen 
electrode The new results ore considered the best 
available at the present time Some peoulianties in 
the behaviour of the cells are of mteiest 

Viuimns from Egg Yolk and Fish Oil. Dr. N K Basu, 
wurkmg m Calcutta, reports m oonmiunioations to 
the Editor that he has obtained vitamm A by 
irradiation of a sterol isolated from egg yolk, and 
also that he has succeeded m isolating crystals of 
vitamm D from a Ash oil The egg-yolk sterol has a 
melting point of 62°-67'' C. . on irradiation with 
ultra-violet light of wave-length 2750-3000 A, a 
substance reacting strongly with antimony trichloride 
was obtained Spectrosoopio examination of the 
product showed the maximum absorption to be m 
the ultra-violet at 3280 A , and tim blue colour 
developed with antimony triohlorido showed absorp- 
tion bands at 6720 A. and 6200 A. Crystallme 
vitamm D was isolated from the oil of Notopiarua 
ehtteU, a Ash common m Bengal A oonoentrate 
obtamed from the oil was distilled at a temperature 
ofl20°-140°C and at a pressure of 1 mm Oncoohng, 
this crystallised m the form of needles havmg a 
melting pomt of 117°-120° C and showing maximum 
absorption at 2660 A the crystals gave no precipi- 
tate with digitonm The fin^ oonfurnation of the 
identity of thoso two products with vitamins A and D 
respectively will, of course, depenil on tho results of 
the biological tests, which ore nut reported. Tho 
properties of tho crystals obtained from the Ash oil 
agree fairly well with those of calciferol It is more 
difficult to correlate tho production of vitamm A 
from a storol with the fact of its formation from 
carotene m the body. 

Radiation hem Variable Stars The very delicate oper- 
ation of measuring the radiation from stars with 
the aid of qfieo^y oonstruoted thermocouples 
attached to the 100-in. telescope at Mount WiLwn 
has previously been mentioned m Natdbu (123, 
426). The results of observations by E. Pettit 
and S. B. Nicholson on variable stars during the 
period 1921-27 have now been published m the 
AatrophffavxU Journal (78, 320). Obeervatuma were 
made on twenty-one long-period vonables, nine 
irregular variables, two Cepheida, and on Algol. In 
the case of the long-penod variables, it was found that 
on the average the real energy maximum ooours 
about 60 days later than the visual light maximum, 
thou^ the variations of temperature ore approxi- 
matdy m phase with the hght curves. The average 
temperature range is from 1800° K. to 2360° K., and 
the coolest star observed (x Cygm) vanes from 
1630° K. to 2260° K. In the o(we of^ two Cepheid 
variables ig Aquiloa and 3 Cephei, os well os m Algol, 
tile changes m radiometno magnitudes are in phase 
With their Lg^t ourvee This result is to be expected, 
amoe the maximum of energy for stars of this class 
M in the visual region of the qpeotrom. 
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A Vdodty'Modulatkm Television System 


M any of the mveetigaton who are seeking at 
the present tune to develop a praotioal 
system of television make use of the cathode ray 
osoillograph tube m one form or another, smce the 
electron beam in such a tube provides an easily 
controlled means of scanning the picture to hie 
transmitted. At the receiving end, the cathode ray 
tube IS employed to build-up the received picture by 
varying the mtensity of the beam m accordance with 
the light and dark portions of the picture. The 
urdmaiy tyw of cathode ray tube, however, gives 
only a small range of mtensity control without the 
accompaniment of loss of focus of the spot on the 
lluorcsoent screen, and special electrode systems have 
to bo arranged to obtain gooil intensity modulation 
in this manner As an alternative to this method, the 
intensity of the cathode ray beam may bo kept 
constant but its tranverso velocity may be varied as 
it moves over the picture, the bram being speeded 
up over the dark portions of the picture and slowed 
flown over the light portions The corresponding 
motion of the cathode ray beam at tlie receiving end 
thus gives varying dlummatiim according to the 
speed of travel of the spot on the dunrosoont screen, 
and with the aid of the phenomenon of persistence 
of vision, a true impression of the shades and contrasts 
in the picture received is obtained 

The conception of this velocity modulation prin- 
ciple, or variable -spood cathode ray television, ilates 
bock to 1011, when it was descnbeil in a British 
patent by B Rosing Since that date the principle 
appears to have fallen into obLvion until it was 
revived in Germany by R Thun m 1929 The first 
practical realisation of the method was achieved 
by M von Ardenne in 1031 and reference was 
mode to this work in Naturk of October 7 last 
(P B73) 

During the development of cathode ray oscillo- 
graph tubes for general scientific and technical 
purposes, the staff of Messrs A C Cossor Ltd 
realised the possibilities of the above system of 
television, and an account of the development work 
carried out during the post eighteen months was 
presented in a paper entitled “A Velocity-Modula- 
tion Television System", read before the Wireless 
Section of the I^titution of Eleotncal Engineers 
by Messrs. L. H Bedford and O S Puokle on 
February 7 

Consi^ration of the basic prmciplcs outlined above 
shows that it is impossible to realise a velooity- 
modulated picture from a uniformly scanned object , 
the soannmg at the transnutter must also be of the 
vanable-spei^ or velocity -modulated type, and must 
therefore be earned out by a cathode ray It follows 
that a cathode ray osoillograph must serve ns the 
source of light at the transmitting end, and, with 
oscillographs of the ordinary low-voltage type, the 
conditions of soanning-hght economy will restnot the 
picture subject matter to omunatograph film material. 
This, however, is not considered to be a disadvantage 
of the method ; many of the television systems being 
developed at the present time moke use of a film as 
on mtermediary, and processes are being devised m 
which the mten^ between the photogr^hy of the 
subject and the projection of the picture thr^h the 
transmitter is r^uoed to the bare mmimupi 
The transimttuig arrangements described by 


Messrs Bedford and Puokle comprise the projection 
of light from the fluorescent screen of the oscillograph 
through the film picture on to a photocleotno cell. 
The output of the photo-cell amplifier operates, 
through a screen grid valve and a thyratron, an 
electrical time base circuit which supplies the poten- 
tial difference to one pair of the deflecting plates of 
tho osoillograph The light from the cathode ray 
tube IS thus swept in a straight hne across the picture 
with a velocity which varies oocordmg to its trans- 
parency at different pomts. At the end of each 
scanning lino, tho discharge of the thyratron provides 
a ‘ffy-b^k* action to the spot sufficiently rapid to be 
mvisible Simultaneously with this operation, a 
second valve and thyratron circuit provides a travers- 
ing tune-base potential difference to tlio second pair 
of dofloctmg plates ot tho oscillograph tube By tins 
moans tho scanning Imo is traversed across the 
picture in successive steps 

From this description it will be realised that on 
imago of tho picture being transmitted is built up 
on tho fluorescent screen of tho cathode ray oscillo- 
graph, and this is found to be a itsefiil feature of tho 
system for monitoring purposes Furthermore, for 
the reproduction of tho image on tho screen of 
miother oscillograph tube at a distant receiving 
station, it IS merely necessary to transmit to the 
second tube tho voltages being apphed to tho two 
pairs of doRecting plates of tho first tube If these 
voltages are sent through two sejiarate channels, tho 
received picture is automatically synchronised with 
that at tiw transmittmg end 

The authors of the paper referred to above have 
modified this arrangement to some extent, however, 
to enable all the mtelhgence to be sent along a single 
channel Usmg a picture frequency of 26 per second 
with a detail coircsponding to 120 or 160 scanning 
Imes, the transmit^ signals require a frequency 
band of tho order of 240 kilocycles per second , uid 
special amplifiers have boon developed to give uniform 
araplifioation over this range The sire of the picture 
received depends upon tho ileflector voltages which 
may be applied to tlie oscillograph electrodes, and 
it IS anticipated that fbturo design and manufacture 
will enable a suitable receiver tube with a 0-mch 
screen to be produced Among the advantages of 
the method described above over that employing 
mtensity -modulation are the mcreasod picture bright- 
ness for a given receivmg oscillograph and tho con- 
centration of iletail m the light portions of the 
picture. 

Although Messrs Bedford and Pucklo’s expen - 
mente have so far been limited to transmission over 
wire linns, no particular difficulty is anticipated m 
applying the necessary signals to radio transmission, 
at least on the ultra-short wave-length of a few 
metres where such a large frequency band as 240 
kc /sec maybepemutted. At the reading of tho paper, 
a cinematograph flbn was shown illustrating typical 
pictures received m a laboratory test of the whole 
system Among the features brought out in this 
demonstration was the fact that, when required to 
obtam a better contrast ratio in the received 
picture, mtensity modulation may be supmmposed 
with advantage upon the velocity -modulation signals, 
and means of achieving this very satisfactory 
combination are being mvestigated 
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Astronomy and International Co-operation 


I N his presidential address to the Royal Astrono- 
niioal Society at its annual meeting on February 
9, Prof. F. J M. Stratton sketched tho development 
of schemes of international co operation in astronomy 
during the lost hundred years The first such scheme 
was that of the Berlin Academy for a chart and 
catalogue of stars down to tho 10th magnitude, to be 
completed by a number of continental astronomers 
by 1828 ; it was actually not completed until 18S8 
Along the same linos were the plan of the A O zone 
catalogues dravm up in 1860, and later still tho more 
ambitious photographic “Carte du Ciel" set on foot 
in Pans in 1887 and not yet oomplotod Tho founding 
of tho “Centralstolle'' for astronomical telegrams and 
the vanous activities of tho Astronomisohe Qesell- 
sohoft kept tho Oermons for many years tho chief 
organisers of joint astronomical sohemes, but after 
tho Permanent Commission of tho Carte du Ciel had 
been cstahliHhod with its occasional gathennga of 
astronomers at Pans, tho headquarters for inter- 
national astronomy of position shifted to Franco 
In Pons were held conferences on fundamental 
stars and on oo-upemtion in tho work of preparmg 
national ephomendes , there too wore established tho 
Bureau de rHeure and tho Bureau des Foida et 
Mesures Tho United States bocamo active m this 
sphere at tho Washington Conference of October 
1884, when the meridian peuising through the centre 
of the transit instrument at tho Ol^rvatory of 
Oroonwich was adopted os a auiglo pnme mondian 
for all nations. From the United States, too, came 
the impetus which founded tho International Solar 
Union ; this bo<ly performed for solar and stellar 
physios the some function os that of the Permanent 
Commission of tho Carte du Ciel for the older 
astronomy 


Tho Wai out right across the older organisations, 
and m 1919 the International Astronomical Union was 
founded m an attempt to start once again the sadly 
cnppled forces of oo-operation. The new body set 
up more than thirty committees to deal not only 
with the woric inherited from the earhor organisations 
but also with many branches of astronomy, such as 
double stars, which had remained unprovided for 
owing to the casual way m which the earlier schemes 
had come into being. Over the whole field of astrono- 
mical research the Union, without in any way mter- 
fonng with mdividu^ hberty, has endmvoured to 
provide a common meetuig ground for the discussion 
of problems and the preparation of sohemes of mutual 
CO operation Valuable reports from the vanous 
committees have boon publisned, notably on standard 
wave-lengths, stellar photometry and stellar olassi- 
floation ; these have been published m the volumes of 
transactions frooly distnbuted to observatory libranos 
Grants in aid have bemi made by the Union for the 
publication of tables and observations, for prmtmg 
volumes of tho “Carte du Ciel”, for the Bureau do 
I'Heure at Fans and tho Bureau of the Vanation of 
Ijatitude at Mizusawa, for computations in connexion 
with the recent opposition of Bros (The Astronomer 
Bojral gave an account of the progress of this work 
at tho same meeting of the Royal Astronomical 
Society — a valuable illustration of tho work of the 
Union.) Inall,grantsofmorothan£14,000haveboen 
made by tho Union to its committees The present 
financiid world onsis has not left tho Union unscathed, 
but It 18 continuing “alive and responsive to new needs 
and ohanging conditions, a powerfid support of 
astronomy in all its branch^ and a centre of co-opera- 
tive good will among the astronomers of tho whole 
world” 


History and Management of the Hope Farm, Jamaica 


T O the Bntish Empire, the problem of milk 
production m tho tropics is of paramount 
importance It is a problem which at the present 
moment faces both the administrators and their 
agricultural advisors in each one of the Bntish 
tropical dependencies and m India The “History 
of the Hope Farm and Part 1 of tho Jamaica Herd 
Book of Inire Bred Cattle” by H H Cousins, is an 
outstanding contnbution to this subject (Pp vi-t- 
808-I-S9-I-S4 plates Kingston, Jamaica. Govern- 
ment Prmtmg Offloe, 1983). This Jamaican estate, 
boconung derelict, passed in 1900 mto the hands of 
the Government and represents a somewhat unusual 
incident in Government operations by which on 
officer was caUed upon to justify, os a oommeroial 
ooiicem, tho acquisition of land as pubhe property, 
practically without capital and demendent upon the 
eammgs of tho enterpnse for its development. The 
assets of the Farm now show a gam of nearly £16,000, 
or an annual moroase averaging £751 from 1910 until 
1931. 

What will mostly appeal to bvostock mim m the 
tropics IS tho detail which has been put forward 
oonoermng the productivity of oows of many pure 
breeds and of their crosses Many of the imported 
oows were of Bntish breeds and came from Great 
Bntain or North Amenoa. From India came > 


the Nellore, Sahiwal and other Zebu cattle. The 
lifetime history of each cow is clearly sot out Several 
expenments m mbreedmg were attempted, but tho 
only one which appears to have had any measure of 
success involves the mixture of the Zebu with the 
Jersey Tho oxcelloit photographs, studied m con- 
junction with the record of the animals concerned, 
provide useful information 

An mterestmg pomt m the organisation of this 
farm, and one which may be commended to the 
attention of Colonial administrators, relates to its 
finances It was reoognised from the start that this 
enterpnse should be operated on a separate account 
at the Treasury. The approval of the Secretary of 
State was obtamed for this dqiarture from the usual 
system of departmental finances, whereby expendi- 
ture was ‘debited’ and the revenue ‘credited’ to the 
pneral account without any direct connexion 
between the two. The method adopted for Hope 
Farm allows that freedom of decision which is 
essential for tho proper conduct of a farm 
More important still is that where genetic expen - 
mente with cattle are concerned, the financial estab- 
lishment of a farm should be along these lines, m 
order that there may ccntmmty in method over 
that penod of years wUMb is dsmonded by the nature 
of the mvestigation Too often has a change m the 
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policy of the Gtovemment reeulted in the 'axing* of|| 
an inquiry of this nature. Twenty-five yeaia la not I 
too long for euoh an experiment, upon which it may I 
be a waste of time and money to embark unless I 
there is some guarantee that the work will be earned 1 
forward Mr. Cousins hoe aohieved this and it is 
greatly to his credit and to his foresight at the time 
the Farm was established After serving the Colony 
for a quarter of a century, ho is now retiring from tho 
postof Director of Agno^ture. This report represents 
an important section of his woric and he must indeed 
be a proud man who can leave such a memorial of 
service behind him. 


University and Educational Intelligence 
Caxbbidok — Dr P K Vernon, of St John's 
College, has been appomted to the Pinaont-Darwm 
studentship for throo years 
J A Steers, of St Cathanne’s College, has been 
appomted to represent tho University at the Inter- 
national Congress of Geography to be held in Warsaw 
m Aiigust-S^tembor of tho present year. 

At Pembroke College, J W F Kowe, University 
lecturer in eoonomiCH, has boon elected to a fellowship 

SHKrnBLD. — ^Mr Arthur Pool has been appomted 
lecturer m mental diseases 
The Council has received a gift from Dr Foggo of 
old medical books, anatomical plates, surgical instru- 
monta, etc , belonging to the late Dr. Booth, of 
Dronfleld. 

Db H, K C WiMOir, lecturer in physiology m 
the University of Glasgow, has, with the approval 
of the Oovomment of India, been appomted professor 
of biochemistry and nutrition at the All India 
Institute of Hygiene and Publio Health, Calcutta 

AFPBaiSBMKMT of fitness for admission to secondary 
schools IS a task which each year taxes the ingenuity 
of local education authorities The technique evolved 
m grappling with its difiloulties in the West Biding 
of Yorkshire is set forth m some detail m a report 
by the Education Officer, on the examination for 
county nunor scholarships of some fourteen thousand 
ohildiim of ages 10-12 years, of whom about one 
seveiifJti were suooeasiul. To the written examination 
m English and anthmetio there was added this year 
a group intelhgMioe test taken by all candidates m 
place of an oral test This was favourably reported 
on by Prof G. H. Thomson and was found helpful 
in dealmg with ‘border Ime' oases. The chief 
ezammer’s report inoludee a oarefiil estimate of 
the evidence afforded by the answer papers in onth- 
motio of divergence m mental oapaoity between boys 
and girls and an expreaaion of a fear “that too oftw 
the girls* natural olingmg to pomstaking methods is 
reinforced by their training, instead of being to somo 
extent supplanted by we development of that 
initiative so neoessoiy — even for women — m every 
walk of life’*. The report on tho examination in 
English quotes a number of surmising wd psycho- 
logioolly mtereeting ‘howlers’, llie following essay 
on “The Importonoe of Little Things’* affords (with 
many others) evidence, the examiner believes, of 
ill-asnmilated health talks : “An atom is a small 
animal. It has no legs or arms but has a mouth 
and means of indigestion. Without these we cannot 
live : sowntists have proved it*’. 


Science News a Century Ago 

Baldwm's Locomotive E, L. Uilltr 

On February 18, 1834, Matthias W. Baldwin, 
the founder of the Baldwin Locomotive Works, 
Philadelphia, completed hia second locomotive, the 
E L Mttter His first locomotive. Old Ironsules, 
completed in November 1832 for the Philadelphia, 
Gennantown, and Norristown Bailroad, was a four- 
wheeled engine modelled on the plan of Stephenson’s 
engmos l^e E L, MtUer, built for the Charleston 
anrl Hamburg Bailroad Co , however, was a aix- 
wheeled engine with two drivmg whooh 4^ ft. m dia- 
meter and four smollor wheels attached to a swivellmg 
or ‘bogie* truck similar to that first mtioduced mto 
tho locomotive Expfnment in 1832 by John B 
Jervis. The E. L MtUer hod two cylinders of 10 in 
diameter, 16 in. stroke, and it weighed about 
tons l^ldwm, who was bom in Elizabeth, New 
.Jersey, on Deoennber 10, 1705, began life as a jeweller 
and Bilvorsmith In 1825 with David Mason ho set 
up as a machinist and soon began the construction 
of small stationary steam engines With the advent 
of tho steam railway in Fmgland, Franklm Peale, 
the proprietor of the Philadelphia Museum, oommis 
Hioned Baldwin to moke a mmiatum locomotive 
With imperfect skotohes of the engines which had 
taken part in the famous Barnhill trials of 1820, 
Baldwm made a small engine which drew two oan 
around a track in tho Museum, and it was the sucooss 
of this model which led to hia rooeiving tho order for 
tho Old Ironeuhe. Baldwin died in 1866, by which 
time ho had built more than 1,000 locomotives 

Prediction of the Tides 

In 1833 our knowledge of the tides was very im- 
perfect. BemouiUi and Laplace hod attempt)^ to 
formulate rulen for prediction on theoretical grounds 
but without much practical success, and although 
several tide-tables were published annually, they 
differed considerably from one another Sir John 
William Lubbock had for nineteen years been 
oolleotmg tide observations for the Port of London, 
and on February 20, 1834, m a paper “On the Tides’* 
read before the Boyal Society, he moluded tables 
for the prediction of the tidoe at London, for more 
ooourate than any previously available Ho also 
deeonbed numerous observations on the influence 
of the wind, which is of considerable importanoe m 
limiting tho noouraoy with which tides can bo pre- 
dicted The analysis of Lubbock's great moss of 
data was mamly due to the Bev William Whewoll, 
who introduced new mathematioal methods mto the 
problem. His results were published m a paper read 
before the Boyal Society on January 9, 18M “On 
the empincal Laws of the Tides m the Port of London, 
with some Beflections on tho Theory**. 

Anaiverury Meeting of the Geological Society 

The anniversary meeting was held on February 21 
at the Society’s apartments m Somerset House ; 
Mr. Qreenough was continued president, and B. I. 
Murchison and H. Worburton were elected to suooeed 
Dr. Fitton and Prof. Sedgwick, the retiring vioe-presi. 
dents. It was announoed that tho prooeeds of the 
Wollaston donation fund hod been awarded to M 
Agassis m testimony of the high opinion entertained of 
his work on fossil fishes, and to enoourage him m the 
moseoution of his important undert^mg. The 
Society dined at the Crown and Anchor Tavern, 
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and aftorwarda adjourned to their own apartments 
to hear the romamdor of the praaident’e annivemory 
address 

Ashmolean Society, Osfbrd 

At a meeting of this Society held on February 21. 
1834, P Dunoon, of New College, exhibited port of 
the contents of a mummy of a crocodile, recently 
presented to the museum by Mr Munro , and gave 
somo account of crocodiles from Cuvier and other 
wTiterH. Dr, Daubeny exhibited Daniell’s pyro- 
meter, and made some obeervatinns on the influence 
of light on animal life ; and concluded by proposing 
the followmg query “la it reasonable to suppose 
(with Dr Edwards) that the singular animal called 
the Proteut Angutnua, which occurs in the dark 
oavema of Canuola, is a reptile whose form has never 
been dovolopod, bearmg the same relation to somo 
unknown species which the tadpole d<xM to the 
frog 1” 

Agncultunl and Horticultural Museums and Gardens 

Agncultural Museum, Edinburgh Prof Law, tho 
BGiontiflc teacher of agnculture in tlio University of 
Edinburgh, has long been engaged in forming, at his 
own private expense, on agncultural museum ; and 
we ore moat happy to learn, from the Scotch news- 
papers, that government has lent pecuniary aid to 
BO useful an undertokmg. Whether any exhibition 
of the kind instituted at Stirling, and followed by 
Mr Lawson of Edinburgh, and Dickson of Perth, is 
to be oombmed with this museum, we have not 
learned , but we are most happy to see the govern- 
ment of the country taking an interest in such 
national objects Wo hope tho time is not far distant 
when a sum will be advanced to complete the I'hamcs 
tunnel, and another to establish tho Horticultural 
Society's garden at Chiswick on a permanent footmg 
If this 18 not done by government, we hope that, 
when tho metropolis and its environs are put under 
one system of self-government, they wiU have a 
metropolitan garden, either at Chiswick, or else- 
where, worthy of the first city in the world, and open 
to all its citixens (J C Loudon, m tho Oardentr’a 
Maffaztne of February 1834 ) 

Brunei's Thames Tunnel 

In February 1834, a collection of models of build- 
ings and public works was on view in King William 
Street, West Strand, London, the most important 
exhibit being a model of tho Thames Tunnel from 
Rotherhithe to Wappmg. The model, which was on 
a scale of } in to a foot, woe described by the Times 
as doing neat credit to the ability, ingenuity and 
taste of the artist and os an exceedingly accurate 
representation in mmiature of what the tunnel would 
bo when completed Begun in 1820, the tunnel, 
for which the elder Brunei was the engmeer, hod 
attracted a groat deal of attention and on one 
occasion the Duke of Wellington said : “Of my own 
knowledge I can speak of the interest excited m 
foreign nations for tho welfare and suooew of this 
undwtaking , they look upon it as the neatest 
woric of art ever oontemplated". As m ^ ease 
of Trevithick’s tunnel of 1808, immense difHoulties 
were encountered during its construction. In May 
1827, when a distance of 044 It. had been excavated, 
there was an irruption from the nver This was 
overcome, but in January 1 828 a more serious uruption 
oocurrod, which nearly cost the younger Brunei hia 
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life, and as funds were then exhausted, work oeosed 
for the time. Various efforts were made to obtain 
funds from Uie Oovemment for the completion of 
the work and the negotiations which finally proved 
succossAil wore m progress when the model of 1834 
was on exhibition to tlio public. The tunnel, which 
was 1,300 it. long, 20 ft high and 30 ft. wide, was 
closed to the public in 1860, when it was purchased 
by the East London Railway Company 


Societies and Academies 

LoimoN 

Royal Society, February 8 G. Salt Experi- 
mental studies in insect parasitism. ( 1 ) Introduction 
and technique. (2) Bupeiparasitism. fitatistioal 
analysis of field data relating to natural parasitism 
by CoUyrta calcUrator, Ibaha Uucotpotdea and Lim- 
nrnum vaUdum shows that tho parantos were not 
distributed at random among their hoets. A female 
of TncAogramma evanescent placed on a group of 
hoets can be observed to avoid ovipositing m hosts 
already attacked Females of Tnchogramma ore 
able, at least for a time, to retam their eggs rather 
than deposit them in parasitised hosts This restramt 
loads to the deposition of fewer eggs than the para- 
sites ore actually capable of laying Females of 
Tnehogramma are able to distinguish bet%roon large 
and small hosts and, when the number of hosts is 
limited, lay two, throe or even four eggs m some of 
the lor^r ones The hypothesis that the progeny 
of parasitoids are distributed at random, without 
referenoe to the previous parasitisation of tho host, 
is untenable for the speoios considered Miss D £ 
SLASnim Transferemee of mduced food habit 
from parent to offspnng (1) Previous experiments 
with ^e stick-insect (Caraustus morousu) m 1912-10 
tended to mdioate the inlientonoe of an induced 
food-habit With the object of testing this possibility 
a senes of experiments was devised. In the first 
generation few insects took ivy at all readily, only 
10 per oent at the first presentation, 32 per cent at 
the second, 21 per cent at tho third, 12 per cent at 
tho fourth and so on for as many os ten presentations 
before the whole 120 insects being tested were 
induced to aooept ivy. These insects were then 
grouped according to the presentation at which ivy 
was taken and reued to matunty on that food-plant. 
In the next generation 78 per cent took ivy at the 
first presentation. Other insects of the second genera- 
tion were tested for preference. An insect on hatch- 
ing was given both pnvet and ivy, being required 
to show Its preference at three sucoossive feeds 
Some insects took only pnvet, others only ivy and 
yet others showed no preferenoo These were re- 
garded as neutral Ofl^nng of pnvet-fed parents, 
44 per cent privet. 30 per oent neutral, 21 per oent 
ivy. Offspnng of ivy-fed parents, 28 per oent pnvet, 
37 per oent neutral, 35 per oent ivy. Miss P. A 
CiJiFHAii ; Exponmentol studies on the trans- 
mission of gapeworm {Syngamus trachea) by earth- 
worms Eieenta fatvia, an earthworm commonly 
found in contaminated soil, is an important mter- 
mediate host of Syngamae trachea, the oomxnon gape- 
worm of birds. iMtnbrvma lerreatna, another earth- 
worm, may also act os intermediate host, but u 
much less efficient. The third stage larva of S. trachea, 
which hatches fh>m the egg, is mgested by the 
earthworm ; It migrates to the muscles cd the 
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body wall, whore a thin hyaline cyst ui developed 
around it. It remainH dormant m thia position, 
undergoing no further morphological development, 
until the earthworm is taken in by a ohioken or other 
Huitable host The Syngamus larva then hatches, 
finds it ways to the lungs and trachea, where it 
nettled down and grows to an adult gapeworm 
Syngamus msruloe, tiie gapeworm of blackbirds, has 
been transmitted to chickens by means of infected 
Kisenia foetida. 

Pabis 

Academy of Sciences, January 3 (C R , 198, 1-128) 
K LKCijaNOHX ■ Notice on Charles Poroher J 
CosTANTiN Cultural exponmentu on the potato 
in the Pyrenees As in previous nxperimmits m the 
Alps, the yield moreases with altitude At a height 
of 1,400 metrm the number of tubers on each plant 
IS higher A higher altitude diminishes the tendency 
to disease. P ViAut and P Marsais . Cowrt-Nouit, 
a parasitic disease of the vme J CASAmna and 
J DK Kiols ■ The Raman spectrum of water 
Diagrams of the Raman spectra of water in the 
gasnous, liquid and solid statos are given, together 
with the spectra of some salt solutions E. J. 
GnxBEi:, ■ The mathematical expectation of the mth 
value P ViNOEtraiiri The successive transforma- 
tions of Ribauoour Pomilies of concurrent cyclic 
systems Ukrtramd Gambikb The theorems of 
Mousnior and Moutard algebraical surfaces oscu 
lating at a surface Okorues OiBAun ■ Certain 
mixt^ problems relating to linear equations of the 
elliptic type F. Lbja A limit function connected 
with La^ungo polynomials and with closed ensembles 
Ahnaud Denjoy a function of Muikowski A. 
Kosrmm Hereditary elastic phenomena and the 
principle of the closed cycle Max SEBBUYa : The 
rAlo of peroxides m the knocking of petrol motors 
Correction to on earlier communication, of December 
18, 1033 P DlTHAMOls Concerning combustion m 
motors Discussion of tho possible effects produced 
by the formation of peroxides In petrol motors, A. 
KrtvA A low velocity vane for windmills Paul 
llouRuEOis and J F Cox ■ The distribution of the 
incLnations and eccentricities of the orbits of the minor 
planets. Al. Proca ■ The quantic mechanics of 
protons PiEBBE Vebnotte The measurement of the 
thermal conductivity and specific heat of insulators. V 
PosEjFAL.Thematenahsationoftheothor. A.Cotton. 
Kemarka on tlie precedmg paper. Maubioe Robert 
and RerA Ozoux ■ A new amplifymg voltmeter 
J Caybel Remarks on the note by Anostasiadte 
on the mechanism of rectification m magnesium- 
topper sulphide rectifiers. The author holds, contrary 
to the view of AnastosiadAs, that the sulphide (CuS) 
plays tho prmoipal part m the rectification and that 
Iho effect of the cuprous sulphide is secondary 
Paul Janet : Remarlra on tho preceding communica- 
tion It 18 pointed out that Anastosiodis and Cayrel 
arc practically m agreement so for as thoir experi- 
mental results are oonoemed, but differ in their 
hypotheses regarding tho respective aotiona of 
eiiprous and oupno sulphide m the rectifying effect 
Further work on the question is necessary Jean 
Lecomte . The infra-red absorption spectra of the 
monohalogen derivatives of Uie saturated fatty 
hydrooarlMns. There is, on tho whole, good agree- 
ment between tho positions of the maxima measured 
and those predicted from tho Raman effect. D. 
SAfArian • A method of producing the spectrum of 
atomic nitrogen (Ni) Tim arc is formed between 


two tungsten wires in an atmosphere of nitrogen 
The lines due to neutral atomic nitrogen are given 
and compared with the wavo-longths given by 
Duflendaidc and Wolfe. A. Qbukbaoh and Mlle M 
Ribaillier : The photoluminesconoo of potash and 
soda Tho fluorescence of these alkalis is due to the 
prennnou of traces of an organic compound, probably 
a formate • it is not due to the water present RenA 
Lucas, Marcel Sodwob and Antoine Goldet 
The thermal variation of tho magnetic double 
refraction and dispenion of ethyl phenylsuocinaU* 
The results, given in both tabular and graphical 
forms, can be interpreted by tho hypothesis of 
molecular polymorphism P. Jacquet Tho struc- 
ture of the electrolytic deposits of cupper obtomed 
in the presence of certain colloids The deposited 
copper was examined by motallographio methods. 
Colloids differ in their effects; gelatine and 
sorum albumen are very active, gum arable and 
tragacanth are less active, doxtnn and glyoocoll are 
ahnost inactive Mllb Y. C’auchois Focolisation 
of X-rays by piano crystalline shoots Horia 
Hulubei Methods of focusing [of X-rays] in tho 
analysis of crystalline powders F Joliot • The 
dematenalisation of iiairs of electrons Pauisklle 
and Drlsal Tho polanmotno study of tho fem- 
tartano complexes J Coubnot, M ^aussain and 
U Fournier . The behavioiir of some light alloys 
towards marine corrosion The degreo of msistance 
to oorriMion varies considerably with wliat would at 
first sight appear to be very slight changes of chemical 
composition, the prosenno of an additional 0 3 per 
cent of manganoHo reducing the loss of weight by 
corrosion to one half Louis MAdabd and Mlle 
ThArAse Petitpas Observation of tho Roman OH 
band of nitnc acid Mlle B (IrAdy The spectra 
of some aoetylonic alcohols AndrA rHRATiBN and 
Raymond Rohmeb Tho hydrates of nickel sulphate 
{To 6e eontmued ) 

Vienna 

Academy of Soenccs, Nov 2 Emil Dittler and 
J. ScuADLKK The meteorite of Prambacbkircheii 
(Upper Austria), This moteonto, which fell on 
November 5, 1932, weighed 2,126 gm and had a 
density of 3 683 at 4° C It was composed largely 
of iron, silica and magnesia, and mineralogioally 
consisted of 6 77 vol por cent of troilite, 4 27 of 
niokol-iron, 0 18 of ilmenite, 0 07 of morrilito, 18 02 
of oligoolaso and oligoolase-masktelymte, 44 of ohvine 
with about 26 por cent of fayalitc, and 27 86 of 
bronxito with 24 per cent of hyporsthene. Aucx- 
ANDEB Kohler and Hans Leitmeieb : Results of 
investimtions on natural thermolummeaoenoe in 
mineraXi and rooks Of about a thousand specimens 
examined, 19 mineral species almost always showed 
charaoteriatio thormolummesoenoe In some cases, 
but not all, the thormolummesoenoe was accom- 
panied by radioactivity Georo Stetter and Joset 
SOH iNTLMEiBTER : Method for mvestigating oorpuscu- 
lor rays with a double chamber and a double-tube 
electrometer. Oeobo Koller, Karl P6fl and Ebich 
Krakaueb : Ramalio acid This acid, which is 
shown to be identical with protocetrano acid, yields 
oetrano acid on alcoholysis. Hermann Tebtsoh 
Results of cleavage measurements on anhydrite, 
» Theodor Pintnbb ■ The excretion system of oeet- 
odes. Franz Grienol, Fritz and Karl Steyskal ; 
Conductivity and solubility relationships m the two 
ternary systems Na— K-NH, and Na— Li-NHj 
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between — 40° and — 70° The oonduotivtty of 
K— Na and Li— Na alloys in dilute solution m 
ammonia is virtually additive, and gives no indication 
of the fomiation of compounds. In the first case, 
the solubility curve is composed of three branches, 
corresponding reapootively with the solubilities of 
sodium, the compound Na,K, and potassium, but in 
the second, tnuisition from the solubility of lithium 
to that of sodium is scarcely discermble. 


Nov. 9 Juuus ZsLunu . (1) Chemistry of lichens 
(3)- Parmelxa (Hypogjfmnta) A practical method for 
separatinglichenacidaisgiven Bubstanoesnothitherto 
obeervcxl include oigosterol, a hydrocarbon, solid and 
hquid fatty acids, amorphous lichen acids, two new 
indiiloront lichen compounds (hypogymnolea), amor- 
phous polysaccharides, erythntol and lichenin (2) 
With Jara Bisko . Contribution to comparative 

r it chemistry (26) ■ Chemistry of barks The bark 
Etzj/phua contains cetyl alcohol, fatty acids, 
amorphous resin acids, a compound of the platanolic 
acid type, phlobaphena, tannins and invert sugar. 
The following new compounds have been found m 
the bark of Froxtnus • ceryl alcohol, a sterol, fatty 
acids, tannins and invert sugars , real bark sub 
Hanoes wore lacking. Ludwki LAmfERHAva 
Floral results of an inspection of the magnesite 
strata of Dienten (Salzburg) Of interest is the 
ooourrence of CdUuna vulgaru and Enea eamea, the 
former predominating wl^re humus is plentiful and 
the latter where it is scarce Buoolt Waunkb • 
Methodica of prefloration mvostigation 


Nov 16 Abtritr Maas Energy-balance of the 
radiation m the universe The displacement of the 
rod in the spectra of the extra-galaotio cloud indicates 
that all light quanta undergo regular diminution of 
their frequency and energy. It seems possible that 
such diminution in energy is counterbalanced 
by the continual new radiation of the cloud 
Jonr HoniANN Varying P-Y-coloiations of the 
Na,0 . 2SiO, glass, and tlie causes of the pure violet 
colours in inanganese-freo glosses Hans Mots and 
Franz Fatat Ortho uid para states of hydrogen 
of moss 2 , the temperature course of the heat of 
rotation of Hj £ Cetwau-a I'ho general stability 
problem of thin plates strengthened by edge-angles 
Karl Fritzscr . Observations on flower-visitmg 
insects in Styna, 1914 


Forthcoming Events 

[Meeting* marked unlh on aeteruk are open to Ike public ] 
Monday, February 19 

University Coixbob, Lonoon, at 6 30 —Mr K de B 
Codnngtun "Indio, the Village os a Social Unit” * 

Royal Qroorathical Society, at 8 30 — A. R Olen 
“The Oxford Umversity Expedition to Spitsbergen" 

Tuesday, February 20 

Kino’s Coixeob, London, at S 30 — ^Dr H. J Oough 
‘Tatigue of Metals— A Survey of the Present State 
of Knowledge” (eucoeeding lectures on February 27 
and March 6) * 

BnucRECE COLLEOE, st 6 —Prof P M 8 Blackett 
“Cosmie Radiation” (succeeding lectures on February 
27 and March 6) • 


Thursday, February 22 

Chemioal Society, at 8 — (in the Lecture TTieatre of the 
Royal Institution, Albemarle Street, W 1) — Prof. Hans 
Fiaohnr “Chlorophyll” (Fourth Pedler Lecture) * 

Fnday, February 23 

iHSTirmoN or PsorEsaioNAL C!ivil Sebvants, at S.S0 — 
(at the Royal SocieU of Arts, John Street, Adelphi, 
W C 2) — Capt F d Ramsay “The Lining and 
Maintaming of Submarine Cables” * 


Association or Tkohnical Institutionb, February 
23-24 Annual meeting at the Draper’s Hall, London, 
RC2 

February 23. at 10 46 — W. Spens Presidential 
Address 


Official Pubhcations Received 

UaiAT BartaiH and Ibbland 

Bapert of the Uepsrtmuitsl CommIttM on SteiUkstlon (Cmd 
4486) Pp m (London BV BUUoneiy Office ) £f mt 

The Joumsl oT the TneUtute of Metals Vol 62 Kdttad by O 
Shew Soott Pp 266 + 60 pbtes (London Inititute of HetiUi ) 
Sic M 

Britab Staodanlii IiutltnUon No 628 BitUah Standard DrSiil- 
tlou of Gioas end Net CeloriAo Vehie Pp 6 (London Britbh 
StaiuUid* ImUtotloa ) It net 

irastlnaii and St Leonsids Nstuisl Hiitory Soetoty Report sad 
Balanoe Sheet for the Smilon 193S-aj, with LW of Offloen and 
Members, etc Pp 18 (St Leonards ) 

War Office Bepoii on U» Health nf the Army fl>r the Year IPSS 
Vol^^^ tv+166|8ehette (l«ndon HM StaUonery Office ) 

OTHia ceciiTanBi 

BuUetia of the Netlooel Bneaieb Connell No 80 Physics of the 
Berth, 8 Selsmohisy Pp vUl +22S 2 ilnitois No 81 Industrial 
Besoeith Lahemti^ of the United States, Inehtdlna CoosalUna 
Reseanh lAboratoiles FinhedlUon Compiled by (narenoe J WeX 
and CalUe Hull Pp 223 2 dollars No 82 Numerical Inteoratloiic 
of DUIereoUal Bn^Uoos Beport of Committee on Nnmeilealliitagia- 
Unn ^108 1 dollar No 83 Syst^ of BleotiM a^ 


Applied Phystee, Chicago, June 24, 1833 Pp 
yeshlnotoo, D O NetlmuU Academy of SolenoM I 
.grhndtuie Straits Settlements and PederaM 


StatlsUqa 1832. By D H Grist’ ft) lT+64~i6l(M»nts’' (j 
Series, No 18 Ust of Bxperimenta at prsaent la ProgreH i 

Oovemment Bzperimental PtanteUno, Berdans ft> 111+28 60^ 

(Kuala Lumpur ) 

Rnioit on the AdmlnlstrsUon of the Moteonilodcal Depeitment of 
Uie (fovemment of India In 1832-33 Pp 38 (Uelhl Manager of 
, ll 3d 


Physicel Teblea BIghth levlaed edit 
Piwlr (PubUcetlon 8171) Pp I 


Prepend by Frederick B 
82 (Wsahiiigton, D C 

'Denutmmt'^Aipioiilture Teiusnylke Territory Pamphlet No 
10 TheBedLooust By W V fleiris Pp 10+1 plate (Osr ee 
Salaam Oovemment Mnter > 60 oenU 
AsMiotaUon of Mine Maiuunn of the Tmtisvasl (Ineomonted) 
~ - • Level Ml^na on UieWltsrateiaiaiid Gw Mines, 

.. 198 I j 

Vol 87, No 2 


a Bom Idaho By Alexander Wetmon (PubUoation 
■ ' (Wecblngton, D C HiidUnonlaD InsUtution ) 
abody Miiieum of Natural Bistory Vol s. Part 
he (kitatapela or Homed DInaesun By Prof 
Pp xU+176+17 pUtea (New Haven, Conn ) 


„.Ji edition Pp 118 (Loodoo. 

W Watsoa and Bool Ltd ) 

Inmlln— Boots Pp 48 (Nottlngbam Boota Pure DnuOo, Ltd ) 
Bspid Testing by Fluoneoenoa. Pp. 18 (Skiiigh . Tbs British 
Honovla Quarts Lamp Co , Ltd ) 

Voouum Tharmoeouples (Voo 84 ) Pp I Eketraaetsr Triode 
(Tito IS ) Pp 2 P^tar Oalvanameter (Na M ) Pp 2 (IMA 
P J Kipp an Zonen ) 
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Intellectual Freedom 

A S years count, little more than a generation 
has passed since Huxley died Prof A V 
Hill’s Huxley Memorial lecture on “The Inter- 
national Status and Obligations of Science” (see 
Naturb, Doc 23, pp 052-954), while stressing the 
world’s debt to Huxley for his vmdioation of 
mtellectual freedom, reminded us, if any reminder 
were needed, that smee tho War, m far less than 
a generation, indeed in a penod of a httle more 
than the lost ten years, we have seen the making 
of a new world, the world of the dictator, m which 
tho spirit 18 as alien to that of Huxley’s day as 
was the spint of the Middle Ages 
In retrospect it is easily possible to attach too 
great significance to the opposition encountered 
by tho Bciontifio ideas propounded by Huxley and 
the school of thought of which ho stands as the 
representative Tho nineteenth century was an 
ago of great expansions By an almost daily 
experience its horizons were enlarged The ex- 
tension of commeroo and mdustry made possible 
by tho growth of population and new markets 
opened up by travel, exploration and settlement, 
the mcrease of political power among the people, 
and tho spread of education confirmed society in a 
dynamic attitude towards tho problems of life 
To this attitude the concepts of an evolutionary 
philosophy and the scientific ideas of Darwin and 
Huxley were more nearly akin than the static 
appeal to authonty of those by whom they wore 
opposed It was an age which beheved m the 
possibility of pn^ross, in the possibihty of a 
contmuoUB and progressive amelioration in the 
conditions of life and above all m tho potentiahties 
of man himself Backward, barbarous and un- 
civilised peoples, all, it was thought, might be 
raised to the status of the most advanced m course 
of time, given education and traimng 
To a generation which camo to maturity in the 
latter half of the mneteenth century, freedom of 
thought was the natural corollary of the com- 
plete emancipation of the individual, which had 
been the prevailing tendency of preceding years, 
and was, it was then thought, the goal of future 
progress. The removal of disabihties due to birth, 
status or rehgion by movements, such as, for 
example, Catholic emancipation and the throwing 
open of the umversities, particularly the admission 
non-conformists, seemed to be the counterpart 
of the abrogation of authonty and the freeing of 
inquiry m tho sphere of tho intellect, which had 
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been initiated by Bacon, himaelf a product of the 
spint of the Reformation, in the apphoation of 
■cientifio method and experimental mrcetigation 
to the problems of natural science, and of which 
the final stage, apparently, lay open with the 
acceptance of evolutionary doctnnes and the 
annihilation of the concept of fixed species as 
god-created entities As in the pohtical world 
the efforts of conservatism were directed towards 
tempenng progressive measures by a compromise 
with estabhshed institutions which would not bar 
forward movement, so m matters intellectual, 
when once the complete verbal mspiration of the 
Bible was recognised to be no longer tenable, the 
efforts of the keenest minds among the orthodox 
e directed towards the reconciliation of science 
and rcbgion, rather than to an endeavour to mark 
oflF a forbidden territory by chains of authority, 
which, it was seen, advanced thought would either 
pass by or overleap 

This was a world of which Huxley was both a 
product and a formative influence He taught 
a pubho which was npe to give hcanng to his 
doctrme It is unnecessary to labour the pomt 
by further analysis of the complex interweave 
of social and intoUoctual movement of that day 
There are, however, two tendencies, or factors, to 
which reference may be made for their beanng 
on present problems These ore the international 
status of science and the relation of science to 
politics, and questions of policy in eunnexiun with 
social ]iroblcmB 

On the general question of the international 
standing ot siieiicc httle need be added to the 
rcfen‘iic(*s to tho position in the post which were 
made by Prof Hill m his address Koionco and 
learning and, in a lesser degree, art, as ho showed, 
in tho past have transcended national boundaric's 
and have been accorded international status. On 
the other hand, m recent times, the free inter- 
change of ideas which is the end and justification 
of the claim of scicnoo to be regarded as free of 
all frontiers, has been, in Great Britain at least, 

e form of expression of the behef m the ultimate 
umty and sobdanty of mankind as a whole, which 
underlies the intellectual mtemationalism of the 
medieval church, and m the Protestant world of 
later times has inspired humamtarion movements 
such as the emancipation of tho slaves and inter- 
vention on behalf of oppressed peoples on vanoua 
occasions 

The question of tho relation of science to pohtics 
and socio-political problems opens up a field 


which offers opportumty for wide divergence of 
opinion, as is shown m the correspondence between 
Prof Hill and Prof. J B. S. Haldane which has 
appeared in our columns (see Natubi, Jan 13, 
pp 65-66) Prof Hill’s contention that science 
holds a pnvileged position in consequence, and 
on the condition of, its detached attitude towards 
matters which are the subject of pohtical or social 
controversy and partisanship is unquestionably 
sound in so far as it affects the objects and con- 
ditions of pure scientific research The object 
of tho research worker is tho attainment of truth, 
of tho teacher of science the mculcation of the 
methods of attaining that object and the demon- 
stration of tho progress which has been made 
towards it In neither case must there bo bias dm 
to extraneous mfluence or any attempt to sway 
the judgment of those under mstruction, whether 
it bo a class or the wider audience of the general 
pubho, a body of opinion of increasing importance 
in these days of broadcastmg 
I On the other hand, the soientifio worker is a 
citizen, and as such it is his civic duty to bring 
his special knowledge to bear on the problems 
which present themselves to him as a member 
of the State Further, as a specialist he may be 
called m to minister to the ills of the body pohtio 
He alone has the specialised knowledge which can 
apply the results of research earned out in an 
academic atmosphere of detachment to the 
practical problems of life Moreover, as the State 
in the performance of its function of ensunng for 
its members tho best possible conditions of life, 
work and oven of amusement, substitutes for 
regulations framed by rule of thumb, legislation 
which IS in accord with the moat recent dicta of 
science, the aid of tho man of science is invoked 
with greater frequency and over a wider field Ho 
may oven be asked to frame a pohey, or he may 
feel called upon of his own mitiative to pomt out 
tho way of future progress He becomes a propa- 
I gandist in the better sense. In the earlier dajrs of 
tho Bothamsted Experimental Station, for ex- 
ample, it would on occasion have been difficult 
I to draw the Ime between agncnltural mstruction 
j and propaganda 

To a great extent the apphcation of scientific 
methods and scientific ideas to the problems of 
government and admmistration has been an out- 
oome of the theory of State mtervention, of which 
the wide extension is the outstanding contribution 
of the nineteenth century to pohtical thought and 
practice It is true that on occasion sdenoe has 
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found goyemment departments somewhat difficult 
to persuade that the course of action dictated by 
soientiiio considerations was expedient or advisable. 
Yet on the whole, the fact that State regulation 
IS a necessity which impmges on every side of the 
hfb of the community and affects it in multitudmous 
detail, in the long run has ensured that these 
regulations should be framed m the light of the 
results of scientific research Whatever may be 
the defects of bureaucratic government, it does 
afford greater opportumty for the rational apphoa- 
tion of smentifio method to domestic problems, 
unattainable in a pure democracy, failing the 
Utopian condition of a scientifically educated 
public and an executive fully and continuously 
abreast of the development of smenoe and its 
practical apphoations. 

The War marked the close of an epoch — a 
period, m which, it has been attempted to show, 
the poUtical atmosphere fostered finodom of 
scientific mquiry, the free mterchange of scientific 
ideas and personnel on an international basis, and 
an increasing appheation of scientific methods and 
results to conditions m every department of the 
citizen’s daily life. 

From the welter which followed on the oon- 
clusion of peaoe, we are only now begmtung to 
emerge, and that only in so far as the conditions 
on which recovery will be attempted are becoming 
defined Impressed by the results achieved by 
national disciplme during the War, perhaps 
remembering how, at first under Bismarck’s 
guidance and then under the Kaiser, the German 
States were welded mto the most powerful national 
organisation of modem tunes, the foremost peoples 
of the world are placing themselves under the 
control of the organised State, consohdated on a 
national basu, of which the pohtioal and economic 
segregation is emphasised at every turn, but more 
particularly by tariffs, exchanges and trade 
balances, States in which an all-powerful emotional 
appeal is afforded by devotion to a pohticcd theory 
as m Russia, the call of raoe or nationahty, as in 
Germany, or of loyalty to a leader who exercises 
a dictatorial power as in Italy or the United 
States of America. 

With the merits and dements of a political 
system, strictly as such, we have no oonoom in 
these columns, except in so far as it may become 
the subject of scientific sociological investigation. 
But it IS of vital mterest to sdenoe that vdiat may 
be the relation of pohtioal theory and practice 
under the organised State, founded on a natfamalist 


basis, to scientific mquiry should be clearly 
apprehended. The atmosphere of political freedom 
of Huxley’s day, m which smentifio inquiry grew 
to its full stature, has vuiubod. Is smenoe to 
go back under a system of State control to 
swaddling clothes ? 

To the somal reformer and the smentifio worker 
who hates the waste of life, time and energy under 
rule of thumb and tradition, the organised State 
under dictatorial power, whether wielded by a 
cabinet or an mdividual, presents many attractions. 
It abrogates government by tha Press, and the 
otherwise uninstructod vote of the mass. In it 
the man of smenoe rightly secs no more than an 
extension of the bureaucratic regime of State 
control which m the past has been instrumental m 
applying the progressivo concepts of science to social 
amelioration No doubt future generations will 
rise up to call General Gdring blessed, because he 
has decreed a reserve for the preservation of the 
wild animals of northern Europe, yet hod his verdict 
gone the other way, who could now prevail ? And 
those who applaud the work of archreologioal 
exploration and restoration which the Duce has 
promoted to the glory of the Italian nation may be 
pardoned if they feel some qualms lest the claims 
of some penod or subject lees complimentary to 
the Italian gemus be overlooked. Who or what is 
to ensure that the organised State in the exercise 
of its power of control shall not dictate to smenoe 
what subjects may or may not be matter for 
inquiry, and the direction that mquiry shall take ? 
The Dayton trial has not yet sunk into obhvion, 
and to-day in Germany the whole State organisa- 
tion and the fabric of society rest on a pseudo- 
smontifio theory of Aryan supremacy, onoe formu- 
lated for pohtioal reasons and long ago exploded 
outside her national boundanes, but internally not 
to be questioned To conform to that illusion 
Germany has dosed her frontiers , she has evicted 
some of her greatest scientific mvestigators, with 
thousands of the rank and file, content, as it has 
been put, that her smenoe should lag behind that 
of the rest of the world, provided that it were 
German; and finally, in the foil spirit of the 
Hebrew Scriptures, if repudiating them in form, 
she seeks to evolve a German God, barely refrain- 
ing from mvokmg by name Wodan, the God of 
Battles, who has risen ogun. 

Since the above was written, we have reomved 
the mrcular on the teaching of history m Germany 
of which a translation appears in this issue (p. 288). 
It is perhaps worth while to place this on record. 
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lest it should appear that in directing attention to 
the danger that authority under the organised 
State might seek to prescribe for scienoe the Ime 
to be taken in teaching and research, Natubb 
may appear to have issued a warning after the 
event. 

There is much m the pohtioal situation of the 
day, even m Great Bntam, which justifies Prof. 
Hill’s fears for the future of intellectual freedom 


Physiology and Behaviour of Primates 

(1) Functional Affinities of Man, Monkeys and 
Apes a Study of the Bearings of Physiology 
and Behaviour on the Taxonomy and Phytogeny 
of Lemurs, Monkeys, Apes and Man. By Dr. 
S. Zuokerman Pp zviu+203 + 12 plates 
(London : Kegan Paul and Go , Ltd , 1933 ) 
10s 6d not 

(2) Behavior Mechanisms in Monkeys By Heinrich 
Kliiver (Behavior Research Fund Monographs ) 
Pp. XVU+ 387 + 0 plates. (Chicago Umversity 
of Chicago Press ; London ‘ Cambridge Uni- 
versity Press, 1933 ) 22s net. 

(1) ZUCKEBHAN, whose previous volume 
-L-/ on the “Social Life of Monkeys and 
Apes” (1932) was favourably received, has m this 
new work collected together the somewhat scat- 
tered knowledge relating to the 'functional* 
oharactenstios of the vanous types of pnmates, 
and considered its beanngs upon the classification 
and phylogeny of the group He deals among 
other thmgs with the mechanisms of reproduction, 
blood reactions, the physiology of the sense-organs, 
and behaviour m relation to cortical difiFerentiation 
In general, the indications supphed by these 
functional characters arc consistent with the 
orthodox view of the relationships of the pnmates, 
as expressed m the commonly accepted taxonomy 
of the order They do not, however, throw any 
very clear light upon problems of phylogeny 
Zuckerman has clearly performed a useful service 
m brmgmg together much mformation which is 
not easily accessible to the taxonomist and mor- 
phologist The book is well documented and has 
a good bibhography It is illustrated by 24 plate 
figures of apes, monkeys and lemurs, from photo- 
graphs by P W Bond 

It IS mtcresting to note that Zuokerman refers 
with approval to the work of St George Mivart 
in the ’seventies, who m spite of his anti-Darwinuui 
attitude expressed some very sound views on 
primate relatioiiships. Mivart’s cemtentum that 


there is little difference in respect of mental powers 
between monkeys and apes is one which receives 
some support from recent psychological research. 
(2) Thus m Dr. Kluver’s book on the behaviour 
of monkeys, we find that some species, particularly 
of the genus Cebus, can utilise tools almost as 
effectively as Kbhler’s chimpanxeee This was 
also the conclusion of Bierens de Haan on the 
basis of his experiments with Cebus hypaieueua 
(1931) Actually we do not yet know enough 
about the behaviour of apes and monkeys to be 
able to rank them in order of ‘mtelhgenoe’, but 
it IS significant that the more carefully and 
sympathetically thoy arc studied the more complex 
and adaptable their behaviour appears 

Kluver’s book is a contribution of the first 
importance to this fascinating study. It is admir- 
ably characterised by Dr. K. 8 I^ashley in his 
mtroduction as follows . 

“Dr Kluver’s monograph sets a new standard for 
analytic studios of be^viour He has proposed 
the question. Just what properties in complex 
sensory situations are significant for the aniii^’s 
reactions ? and has earned out the mvestigation 
with umque thoroughness As a result, he presents 
for the fint time somethmg approaching a com^te 
picture of the perceptual world of an animal This 
perceptual organisation is surprisingly like that of 
man Not only are the animals sensitive to the 
same physical stimuli but for them also the 
relational properties of the situations are the same. 
As with man, reactions are but little dependent 
upon the simple physical properties of the stimulus 
but rather upon abstract relations which may 
subsist in physically unhke situations " 

These valuable conclusions as to the importance 
of bare relations in determining responses were 
obtained by the “method of equivalent stimuh”. 

The general problem set was to pull in one of 
two (or more) boxes, which were differentiated 
from one another by some physical charactenstio, 
as for example weight The monkey was first 
tramed to puU in, say, the heavier of two boxes 
of given weights , when trainmg was complete 
the weights of the boxes were altered throughout 
a wide range, and it was found that the monkey 
almost invariably chose the heavier of the pair 
quite irreepeotive of the absolute weights Then 
the appearance of the boxes was altered in vanous 
ways, but the response to the bare relation ‘heavier 
than’ was still maintained This t3rpe of experi- 
ment, using the pulling-in technique, was extended 
to many other characteristics, such as shapes and 
colours, and most mterestmg results obtained. 

The mvestigations dealt with both New World 
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uid Old World monkeya and also with a lemur ; I 
the experimenta were admirably deviaed and eon- | 
trolled, and they are reported m full detail. 

Scarcely leaa important than the experimental 
results la Kluver’s extremely able and thorough 
diBcuaaion of their theoretical beanng, and his 
very full and careful treatment of the general 
pnnoiplea of mterprotation of animal behaviour 
We agree with Lashley’s opmion that this dia- 
ouasion is “one of the most important recent 
contnbutiona to theoretical psychology’’. 

Beal progress is at last bomg made m the study 
of animal behaviour, through a combmation of 
direct and accurate observation, simple experi- 
mentation, and carefiil logical analysis, mde- 
pendent of all preconceived theory, and Kluver’s 
book greatly furthers this good work. 

E S R 

Decompositions mto Fifth Powers 
Bnitah Aaaoeiaiton for the Advancement of Science. 
Maihematieal Tables Vol 3 ‘ Minimum 
Decompositions into Fifth Powers. Prepared by 
Prof L E Dickson (Published under the 
supervision of the British Association Com- 
mittee for the Calculation of Mathematical 
Tables) Pp vi+368 (London Bntish 
Association, 1933 ) 10« 

S INCE 1931, when the British Association 
started to publish mathematical tables m 
volume form, three sets of tables have appeared 
The first comprised tables of general utility ' 
trigonometric, hyperboho, exponential, gamma 
and other functions The second issue contained 
Emden functions and had therefore a less popular 
appeal, smoe the tables were designed to aid in 
certain astrophysical researches, and the cost of 
printing was undertaken by the International 
Astronomioal Umon The present (third) volume, 
while not perhaps of such a specialised character, 
deals with a subject which from its nature must 
interest directly but a small body of scientific 
workers. 

By the generous bequest of Lieut.-Col. A. J. C. 
Cunningham, the British Association has funds 
available to assist in the production of tables 
connected with the theory of numbers The scope 
of apphcation of this fwd would appear to be 
hmited on one hand by the necessity of finding 
suitable material, and on the other by finding 
research workers both willing and able to produce 
work of the required character. In this respect 


the Committee is mdoed fortunate m having the 
opportumty to undertake the printing of vol 3, 
the subject of which could not more clearly come 
under the terms of the Cunningham bequest 
The actual matter of the present table concerns 
the solution of the Diophantine equation : 

* 1 * + * 1 * + + — n, 

whore n is a given mteger less than 300,000 and 
where « IB to be a minimum The method of tabula- 
tion will be apparent from the following extract : 
10399 0 0 1 3 10 

10406 3 2 2 0 1 11 

This indicates that 

10399 = 0 X 2* + 0 X 3‘ -t-l x 4‘ -|- 3 x 6*. 
Thus when n — 10399, ii =- 4, a;, — *, = a:, = 6 
and a — 1 +3 = 4 The number 10 at the end 
of the first row indicates that the largest integer, 
10406, which precedes the next tabular entry, 
10406, requires ten fifth powers, namely, the 
four already given for 10399 and six units, so that 
10406 = 6 X !• + 1 X 4‘ + 3 X 6' 

From 160,000 onwards the decompositions are 
omitted, the minimum number of decompositions 
being indicated as explamcd above Thereafter 
the actual decompositions can be readily found 
by trial, subtractmg 9', 10', or 11* and consulting 
the previous part of the table 

One purpose of a table of this ebaracter is to 
produce experimental data in connexion with 
Wanng’s problem (in this ease for fifth powers). 
In this problem there are two numbers of interest, 
m, and Mt ; m. is the smallest number such 
that every mteger is the sum of nii or fewer fifth 
powers, and Mt is the smallest number such that 
from a oortam point onwards every mteger is the 
sum of Mt or fewer fifth powers That such 
numbers exist has been proved by Hdbert for 
the general case of kth powers, but their actual 
values for k = 6 is not known. It is known that 
37 *< if • < 63, the last number being due to 
Hardy and Littlewood. Using the present tables. 
Prof Dickson has proved that all integers with 
fewer than 484 figures are sums of 37 or fewer 
fifth powers and that all integers with fewer than 
1,177 figures are sums of 41 or fewer fifth powers 
An inspection of the table tempts one to surmise 
the possible existence of a number a* < 16, such 
that almost all mtegers are the sums of a, or fewer 
fifth powers 

The table is reproduced photographically from 
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typcBcript and w very clear The author states 
that the elaborate checks required more time than 
the construction of the table 

The existence of the Bntish Association tables 
might become more widely known if it were 
possible to have them permanently listed in a 
publisher’s catalogue L M MiLUK-TnoMsoK. 

Recent Research in Metallurgy 
The Journal of the InatUute of Meiala (1) Vol. 60 
Melallvrgtcal Abstracts and Index to Volumea 48, 
49 and 60 of the Journal Pp vi+962 (2) Vol. 
61 Edited by G Shaw Scott Pp. 363 +28 plates. 
318. 6d (3) Vol 62 Edited by G Shaw Scott. 
Pp 266+60 plates. 31s 6d (London* Insti- 
tute of Metals, 1033.) 

(1) "'T^HTS volume contains the general and 
A non-ferrous metallurgical abstracts which 
have already been published dunng 1032 in the 
monthly Journal These abstracts not only provide 
the worker in physical metallurgy with an in- 
valuable guide to the literature ot the subject, but 
also constitute a very useful aid to the physicist 
or physical chemist whose interests he in this 
direction As usual, the hterature has boon sur- 
veyed accurately over a broad front, but whether 
the latter is rather too broad u open to question 
The Institute’s desire to cater for all types of its 
membership can be appreciated, but considerable 
space IS taken up by abstracts of articles which 
are merely recapitulations of existing knowledge 
and practice A noticeable omission is a list of the 
penodioals abstracted 

Although the monthly issue of these abstracts 
undoubtedly constitutes a groat improvement on 
the score of rapidity of publication, considerable 
delay now seems to occur m their re-issue os a 
single volume 

(2) Some thirteen papers presented at the 
March 1933 meeting of the Institute of Metals are 
collected m this volume of proceedings, together 
with Prof Portevm’a May lecture on “The 
Phenomena of Quenohmg and Tempering m 
Alloys" Prof Portevm deals in a thought- 
provoking manner with the general pnnciples 
and mechanism of precipitation hardening due to 
difleronoes of solid solubility at high and low 
temperatures, and shows that these phenomena, 
far from being exceptional, are extremely common 
These conBiderations open a now field of research 
m the apphcation to existing alloys of the principles 
of precipitation hardening. 


Three papers by N, P. Allen and his oo-workers 
deal in a fundamental manner with the praotioal 
problems of unsoundness in ingots of copper and 
copper-nickel alloys The recently developed 
toUunum-lead alloy forms the subject of one 
communication, and a further paper records the 
effects of progressive rolling reductions on the 
physical properties of uno strip Two papers deal 
with the electrical conductivity of aluminium wire 
used for transmission Imos, whilst other topics 
mclude the fatiguo-resisting properties of alu- 
minium alloys at elevated temperatures and the 
interpretation of the tensdo test with reference to 
lead alloys Particular mention should be made 
of a paper by Bradley and Jones on the re-examma- 
tion of the oopper-alumimum system by the X-ray 
powder method 

(3) The autumn meeting last year constituted 
the twenty-fifth amuvorsary of the foundation of 
the Institute of Metals, and was appropnately hold 
m Birmingham, the ongmal home of the Institute 
This volume of proceedings contains the fourteen 
papers presented on this oooaslon, together with 
Mr W B Barclay’s Autumn Lecture on "Twenty- 
Pive Years’ Progress m Metallurgical Plant”, 
which IS illustrated with an excellent senes of 
photographs of melting, rolling, and auxihary 
equipment Probably the most mteresting of the 
papers is Dr Bosonhain’s review, prepared at the 
request of the Council, of progress in non-ferrous 
metallurgy dunng the life-time of the Institute. 
Much metallurgical history has been made m this 
penod, and Dr Rosenhain briefly surveys a 
number of developments, moluding the improved 
equihbnum diagram technique, the study of 
deformation and fatigue, the apphoation of X-ray 
methods, and the development of light alloys and 
of sponal cuttmg alloys, with many of which he 
and his students have been mtimately connected. 

Research on precipitation hardening is repre- 
sented by two papers, both dealing with oopper- 
nickel-alummium alloys, and a further contribution 
from Allen concerns the distribution of porosity 
m alumimum and copper ingots. Other papers 
deal with the preparation of lead alloys for micro- 
Bcopio examination, the protection of magnesium 
alloys, the annealing of copper wire and the 
corrosion-fatigue chaiaeteristies of an alumimum 
specimen consisting of two crystals. The papers 
and ensuing discussionB testify to the value of 
the post twenty-five years’ work of the Institute 
in the stimulation of the study of alloys. 

L. B. H. 
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Short Reviews 

Recent Advaneee %n AgncuUural Plant Breeding examples are mamly employed for illustration, but 
By Dr H Hunter and Dr M Martm Leake the subjects are usually so magnificent that such 
Pp X +361 +16 plates (Ixmdon . J and A a choice is right. 

Churchill, 1933 ] 16s The last half a dozen chapters of the book are 

DuBitm the past generation the expansion of oonoo^cd with the origins of mountains meta- 

plont-breeding work on agricultural plants has morphism r^k structures, wmiliUons uithin the 

been so rapid that it is impossible to present oven «arth history and kindred aubjocts Hero 

a condensed comprehensive review within the treatment is not quite so succ^ful The 

limits of a single volume Recognising this, the account of the origin and structure of mountains, 
authors have confined their attention to the results *or example, is sketchy, and the references, 

of the more important investigations which have ^pocially to the Alps, distinctly madequato. 

emerged from the academic stage and have resulted ^gam, the grand unity of metemorpbe processes 
in improved varieties that have passed into general o"‘y fpmhng ^ht in this uncharted sea— 

use Indications are given of the general direction » obscured by a needless subdivision of the subject 

of progress and of some of the mam prohloms the planetesimal theory of the origin of 

awaiting solution t**® '"lar system is presented without critical 

AtU-mptod improvements are often determined examination But, m spite of this, the is 

by commercial requirements, which may vary not oertamly a go^ modem introduction to the su^ 

only from one country to another, bnt also within I®®*" would bo useful m a supplementary text 
each country Itself Further improvement m for British students In the mam it is written m 

plants IS relative to the environment, as soil «■ plea«ng easy stylo that is remarkably umforra 

fertility and climate, and is not an absolute eon- throughout the volume The il ustrations, nearly 

dition , for example, a now variety that gives number, are well chosen and well 

excellent results in one area, or under certain reproduced 
maniirial treatment, may show no advantage else- 
where or under different cultural conditions The Basic Units in Mechanical Drawing By Prof 
extreme difiioulty is recognised of arriving at a Randolph Philip Hoclscher and Prof Arthur 

truly homozygous unit giving a completely stable Beverly Mays Book 1 Pp vui+280 (New 

plant, and the mdications adduced ftom practice York John Wiley and Sons, Inc , London ‘ 

arc that stability is in reohty a relative tmm, but Chapman and Hall, Ltd , 1933 ) lUs not 

that some varieties ore more stable tliM others Thb preface sufficiently indicates the design of the 
Work m temperate rcpons is chiefly on food book, and the accompanying text throughout 

crops, with species and vanetiM long under boars testimony to the realisation of that design, 

domestication The range of sub-tropical and authors are to be congratulated on being able to 

tropical crops is much wider, and many of them p^sent the results of their practical experience m 

are much nearer their wild forebears, thus ri^ an eminently practical form Nor can the diagrams, 

very different problems in improvement Under .^bioh are so liboraUy furnished, bo over-praised. 

tropical conditions, also, environmental conditions The jejune quahties so frequently apparent m 
encourage disease so much that the evolution of books of this nature are herein totaUy absent H 

dis^-r^ng types takes precedence even of » demurring criticism is duo, it is m respect to 

yi^ and quality improvement. ^be somewhat mechanical system of lettenng 

rhe si^ey is suggestive and its usefulness is advocated , preferably lettenng should bo intro- 

mcreased by the provision of lUustrations and duood upon a freehand mode of treatment 

numerous references associated with the mdividual ti t xc 

crops P L M. 

Geology By Prof Wdham H Emmons, Prof Collision Processes m Oases By Dr P L Arnot 
George A Thiel, Prof. Clinton R Stauffer and (Methuen’s Monographs on Physical Subjects ) 

Prof Ira 8. Allison Pp xii +614 (New York . Pp viii ^ 194 (Li^on Methuen and Co , 

McGraw-Hdl Book Co , Inc , London Ltd , 1033 ) 3s net. 

M^raw-Hill Publishing Co , Ltd., 1632 ) 24s This useful little volume deals with that group 

of collision phenomena in gases in which the 
Thb collaboration of four professors in the pro- processes may bo treated os individual events, 

duction of an introduoto^ textbook of their It is divided mto two parts. The mam section 

subject must be a rare event In this prosent deals with collisions between electrons and atoms 

instance tho experiment, if it may be called such, and the bnof second part gives some account of 

has been successful, for the result is a lucid and collisions between photons and atoms, and between 

logical exposition of the principles of geology The normal, excited and ionised atoms 

greater part of the work deals with geological The book is lucidly and critically written and 
processes and is uniformly excellent. American may be unreservedly oommendod A P. 
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Thomas Young 


By Sm J03BPB IiAbuob, T.ns. 


I T ifl a welcome feature of the times that mtjweat 
m the groat pioneers who created the scionoo 
of mathematiofd physics m Great Britain shows 
signs of revival The recent pubhcation of a 
biographical sketch of Thomas Young by Mr 
Frank Oldham* is an mdication At the time of 
his decease (1829) at the age of fifty-six years, the 
task of collecting and editing Young’s later scientific 
writings passed into the hands of George Peacock, 
Dean of Ely and Lowndean professor at Cambridge 
and though through pressure of business at Cam- 
bndge and Ely he took twenty years over the 
work, the result in two volumes on physical science, 
with a third on hieroglyphioal research, and the 
mdisponsable standard biography as a fourth, is, 
or ought to ho, in a proper scheme of things, one 
of the permanent cl^cs of natural knowledge 
It reveals the editor, known as one of the intro- 
ducers of the formal Continental analysis into 
Cambridge, as an adept critic in general Natural 
Philosophy of the Newtonian type as well 

In those early days scientific people did not 
write numerous treatises, and as a result, into 
their work, os intended for permanence, they put 
their most austamed thought The nascent separate 
sciences had moreover then to be systematised, and 
they were not seldom, just as now, knocking up 
against mutual discrepancies that demanded both 
unrelaxing effort and a safe provisional judgment 
Even in pure theory the preparation of the im- 
mortal “Mdoamque Analytique”, a systematising 
treatise of no great length or abstrusoncss, built 
on historical foundations, occupied a long tame, and 
is said to have so exhausted L^ange that he had 
to desert mathematical science for several years 
We may contrast with this the stupendous achieve- 
ment of Isaac Newton, who, m spite of imtatiuns 
firom which ho was far from immune, managed 
under stimulus to prepare the “Pnncipia", in part 
doubtless firom matonal which already he had by 
him in some form, in eighteen months The form^ 
legacy of Bntish physical theonsts of about a 
century and a half ago, especially m the Scottish 
umversities, mainly duvelopmg out of their formal 
ooursos of lectures to laige audiences, and thus not 
infrequently posthumous as in the cases of Black 
and Robison, produced a species of hterature 
tending, except in the hands of masters, to be 
eitiier superficial or dull The greatest and most 
original of all general lecture courses was Young's 
“Drotures of Natural Philosophy and ^e 
Mechamool Arts”, over which there was oortomly 
no delay, as the two massive and very complete 
yet oonase quarto volumes wore published (1807) 
at the age of thirty-four yean a few years after 
the course was dehvered 
Was it the very universality of Young’s range 


• “TlwMji K B , PhUawpliar and nijrritUa " By Vniik 

(Mbm US+* platM. (Loadoa. Bdwud AnoU snd Oo, 
IMS) t(, net. 


of mterosts that saved him firom premature mental 
exhaustion ? One of the three volumes of the 
‘nusoellaneouB works’, edited for Peacock by his 
fiaend John Leitoh, is taken up with philological 
studies, largely exhibitmg his connexion with the 
early history of the cardinal advance in wide fields 
of ^owledge rendered possible by the deciphering 
of the Egyptian hieroglyphics, which was first 
brought into Young’s keen attention by the 
problem presented by a tn-hngual inscription on 
the Rosetta stone. The controversy os to the rival 
monts of Young and his contemporary ChampoUion 
of Grenoble, who seems to have oome later into 
tlio field, doubtless far more learned in the cognate 
Coptic and other sources, has fluctuated ever since. 
The wnter of the biographical sketch which sug- 
gested the present notice follows Leitch’s account, 
and also Peacock’s m an mdependent and trenchant 
analysis in the “Biography” (pp 258-344), in 
assigning the mam raredit to You^ but one has 
a feelmg that in that decision they are not in the 
swim The claim asserted for Young on his monu- 
ment in the Abbey is that he was the first to 
penetrate the obscurity that veiled for ages the 
problem of the hieroglyphics of Egypt and, 
however the complete fi^ solution be apportioned, 
this statement appears to hold good On reference 
to the last edition of the “Encyclopodia Bntan- 
mca” one finds the balance struck emphatically 
for Champolhon, in ogi^ment as is there stated 
with universal authority ’ this may be right 
enough so far os the general reader can know, but 
even a cursory inspection of Peacock’s account of 
progress mdicates that there is more that might 
properly be said indeed, the name of Young u 
not even mentioned either under the heaiung 
“Hieroglyphics” or under the personal notice of 
Champolhon Even more remarkable, surely by 
one of the workings of fortune which the Greeks 
named Nemew, m compensation for his supreme 
classical contributions to the original “Encyclo- 
pedia”, the name of Young occurs only in a 
secondary way in the genertd index to the new 
volumes , yet one of his own most notable works 
18 the long series of scientific biographies which he 
contributed with much research to the Supplement 
of the early pubhcation. 

Young IS still perhaps popularly known mainly 
from the episode of his personal colhsionB with the 
youthful Brougham, who was afterwards for some 
time Lord Chancellor of England. The latter, then 
editor of the Edinburgh Bevtew, from its pohtieal 
and hterory connexions an uhfiuential organ of 
opinion, avenged himself for some slighting 
mddental criticiem of his own writings, of a kind 
to which Young was perhaps too much addicted, 
and at the same tune aoquir^ for himself a umque 
species of scientific renown which has clung to 
him, by gibbetmg, m eloquent and even sourruous 
terms, the reviv^ of the wave-theory of light and 
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its bnlliuit developments in many direotiona 
through Youths recognition of the principle of 
interference of toains of 'waves, which ought to 
have been so obvious to a real student Hia satire 
IS commonly held to have diverted men from any 
attentive consideration of the new diaoovenes, by 
discrediting their author, and so as is said managed 
to postpone the progress of optical science for 
twenty years But wt is possibly ascribing to 
him too much credit : Young had already become 
and for long remamed Foreign Secretary of the 
Royal Society, and mamtamed his repute wit^ 
his colleagues there, though at that tune they 
were soaroely mathematac^ enough to become 
deeply concerned in hia own researches He was 
moreover to receive a remuneration for the oopy- 
nght of hu “Lectures" handsome for that time, 
ultimately however owing to bankruptcy unpaid : 
though the book was to oontam a very elaborate 
and expensive reprint of the great memoirs tW 
were supposed to be discredit^. 

Young’s dignified rejoinder to Brougham’s 
abuse, published as a pamphlet, is a v^uable 
personal record of his mode of work, though the 
provocation by itself had scarcely called for such 
serious notice he complains that only one copy 
of it was sold, but possioly its main function may 
have been for private distribution to his competent 
scientific fnends Lord Brougham himself had 
less equivocal merits in other diroctions, especially 
m educational zeal, after he had been ejected 
pohtioal life by his temper He appears to have 
boon prime mover m establishing the “Society for 
Promoting Useful Knowledge”, which succored 
in engaging some of the best scientific intellect of 
the time m works of general mterest yet precise 
scientific value , for example, it produced a series 
of biographies which have now fallen into unde- 
served oblivion, and even succeeded in circulating 
in periodical instalmentB, almost in modem 
fashion, standard treatises of the highest rank, 
such as De Morgan’s “Differential and Integral 
Calculus’’. How far the “Encyolopsedia Motro- 
pohtana", the high-water mark of me science of ; 
its tune, and the ancillary more popular volumes 
such as Sir John Hersohel’s once famous “Intro- 
duction to the Study of Natural Philosoidiy", so 
helpful to the nasoeut inductive logic, may have 
been a farther outcome, we may not stop to 
inquire Indeed the general public nqgle^ of 
wtuoh Young oomplamed must largely have been 
his own fault, through his persistence in anonymous 
pubhoation in briel notes, in the interest as he 
thought of his medical practice, which would 
natui^y detract from the attention which was 
his due. Hia speculations, as lying outside the 
ranm of the nuun mterests of his o^eagues, and 
of the pubho of the time, had appealed coldly to 
them ■ and he appears moreover to have bem a 
silent man, — ^he relates in a family letter that he 
was stimulated by a remark at an annual meeting 
of the Royal Society that “no one had heard him 
make a speech”. The resurrection of hia public 
fame in a later generation was largely the result (ff 


a judgment opening out to a wider audience, by 
Hebnholtz, who h^ first encountered his early 
keen aperfiu m the course of his own activity in 
the physiology of vision. Helmholtz charactensed 
him as largely misunderstood because he was too 
far in advance of his times, a modified version of 
the perhaps natural explanation that his habits of 
exact thought were too concise and interwoven to 
permit him to give explanations at length without 
distracting his own attention from the concatena- 
tion of his ideas He relates that his ideas on 
light gradually arose from study and experiment 
on the phenomena of waves of sound, which 
occupied him and mystified his neighbours dunng 
his three years residence at Emmanuel College in 
Cambndm, keeping terms mth a view to a m^cal 
degree customary rather silent appreciation 

of his matured genius by his own British school, 
men such as Airy and Maxwell and Rayleigh, has 
not been wanting. 

In another episode m his unfortunately con- 
troversial career, in relation to yet another of the 
fundamental physical doctnnes, the prmciples of 
atomic interaction m relation to capillary pheno- 
mena, the part of Brougham was played to some 
extent, though with amends later, by none other 
than the illustrious Laplace As an offset to 
mathematical gemus and great industry, the 
world has been accustomed to accept, possibly to 
exaggerate, Laplace’s propensity to annex informa- 
tion for his systematic treatises from where he 
could find it, and modify it at will, without any 
great scruples regarding original discoverers If 
he did take over Young’s ideas, he made a more 
artistic work of thorn though a student with 
physical instincts will probably still prefer to try 
to absorb the wide and often sufificient simple 
aperftu of Young before paesmg on to the special 
analytical elaboration of Laplace An illustration 
of the contrast is that, m a domain where Laplace 
is perforce silent. Young’s more flexible, if some- 
what obscure, tram of thoughts on the relation of 
surface tension to molecular interaction at sensible 
range, roana^ to give him a provisional estimate, 
lightly held however, of the diameters and range 
of activity of atoms, perhaps the oarhest effective 
attempt in that direction, as Lord Rayleigh 
remarked, one which though real now wpears m 
the detailed lights of modern science to oe about 
a hundred tunes too small the brief systematic 
expansion of such estimates of atomic size, os 
probed in all directions at the hands of Lord 
Kelvin, became a remembered incident when it 
appeared long after. Yet though Laplace’s pro- 
pensity to taung new mneral ideas for granted, 
especially when not fully developed, strongly 
irritated Young, with his memory of pre'vious 
experience at the hands of Brougham, it had not, 
to take a different type of instance, prevented 
most friendly rivalry and combined continuous 
oo-operationa for years between Laplace and 
LagranM, calm amid the turbulence of the tunes, 
in establishing and oonfirmmg the very delicate 
amenities of the planetary system, and mcidentolly 
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indicating, utartuig therefrom, mnoh of the modern 
analytical atnicturo of general dynamical science 
The simplicity and digmty of Lagrange’s character 
appear indeed to liave placed him entirely outside 
the reach of pnonties or envy 

Young’s work coUided with the dogmatism of 
Laplace also in another domom A particularly 
attractive and engaging episode in the history of 
scionco IS the friendly rivalry of Young with hia 
youthful French contemporary Fresnel, in ex- 
ploring the mystoriea of double refraction by 
crystals, which it is a great merit of Peacock’s 
biography to have brought out from the original 
letters A sentiment relating to these problems, 
with which Young hod wound up an earher 
exhaustive classical article “Chromatics” (“Kneyo 
Brit ” 1817 ‘Works’, 1, 342), merits quotation as 
not inapphcable to cognate mystifications in the 
modem world of physical speculation, cstwcially 
as its pessimism was so soon to be wholly dis- 
sipated — 

“and the greatest dinflciilty of all, which w to assign 
a sufliQimt Toason fur the rellcction or non-rofleetion 
of a polanzntl my, will probably long romain to 
mortify tlin vanity of an ambitious philosophy, 
oomplutuly iinrosolvod by any thoory". 

However, Tja|)laoo had proceeded to aniuhilato 
in advance hotli Fresnel and Young by an elaborate 
deduction of double refraction from tbo orbital 
dynamics of Newtonian hght-oorpuael«»s, by on 
application of the general Lagrangian doctnno of 
Least Action a most astonishing analytical per- 
fonnani'c, which was promptly demolii^cd with 
some heat by Young, bv the acumen of simple 
dneot reasoning, and in the first instance in the 
popular Quarterly Hrvu’w of all places Here again 
contemplative insight asserted its mastery, as 
regards general ideas, over merely formal algcbraie 
development But this remonstrance m turn 
betrayed Young into a characteristic depreciation 
(vol 2, p 607, deprecated by Peacock), with 
scarcely a word of recogmtion of the beauty of 
the {Hxieessos, of the method of variations, 
Lagrange’s earliest and most fruitful discovery, 
which has largely been the path of analytical 
progress in modem physical soieneo 

“The stops of tbo method are generally simple and 
easily understood, at least they may and ought to 
bo rendered so . but the merit of the mvuntion is 
none the loss because it admits of a very ready 
application ami because it might have occurred to a 
less distinguished matliomatioiaii ” 

There are many other mdicatiuns of Young’s 
mtuitional acquamtance, often lucid and inform- 
ing, with the nascent general Continental analysu, 
which he wns even at some pains to dissemble. 

About half the second volume of the “Lectures” 
is oocuped by a catalogue of the mathematical 
and physical scienoos of the eighteenth century, 
which hiad oompletely occupied its author for thrw 
years ho obviously had exammed at first hand 
all the works of the masters, as is evidenced by 
the rapid remarks, often very lUummating, some- 


times deprecatory of the delay in reaching concrete 
results, which he appends For his mstmets were 
Newtonian, aiming directly at a general view of 
the order of Nature. But though the modes of 
thought bom out of direct wide contemplation of 
Nature appeared to advantage as against the mode 
of early translation mto abrtract ^gebra, yet the 
Newtonian proeoduro in its other aspect, inevitable 
in his day, of special calculations ad hoc, failed, at 
times conspicuously as Young’s work was o^m 
to illustrate, in elegance and in interest oven when 
cffiretivo in reaching a result Such provisional pro- 
cedure could never have onginated tbo brilliant 
indirect algebraic analysis, going far beyond im- 
mediate objects, and opening up novel intuitional 
fields of thought, which had perforce to be con- 
stmeted gradually, long after Newton, for the pro- 
gress to minuter detail of the relations of dynamical 
astrenomy, tbo roost coherent and exact of the 
sciences and histoneally a pattern for them all 
No such authoritative catalogue, even of the 
select classical works of modem science, of per- 
sonal ongin, IS hkcly to appear again 

This oxamplo of the impatience of Young con- 
trasts with the eager personal appreciation of the 
algonthm of vanations, in personal correspondence 
with Lagrange, then loss than twenty years of ago, 
by Euler, the greatest analyst of modern tunes, 
who hod boon himself engaged not very effectually, 
also on a physical basis, with the same range of 
problems 01 course, like all fruitful ideas, this 
principle reduces to a managoablo simpUoity once 
it IS carefully systematised Tiius m antbractio the 
supreme discovery of the Hindu philosophers, of 
a decimal scale, nine digits and a zero, with values 
determined by potation, which now every child 
must leam, became, when passed on to the 
Western world through the Arabs, the starting 
pniit which rendered possible all progress m 
scientific calculation and tho doings of Pascal 
with a Torricellian vacuum tube on the Puy de 
Dome promoted, perhaps completed, tho oonsoh- 
dation into common form of tho originally intneate 
Archimedean notion of fluid pressure & too the 
mere notational scheme, or algonthm, of tho 
variational method was a new jumping-off point 
for the mathematical physical analysis from which 
it had denved its inspiration . though the formal 
Calculus of Variations may be now wandering, m 
hope doubtless of ultimate consohdatiou, into 
oomplcxities of functionality far removed from 
the smoothness which is sufficient for apphoations 
to atomic structures, unless as m quantal thoory 
finite vanations have to come into account. It is 
not surprising that Young was strenuous as to the 
Bupenurity for educational purposes of logical 
study and illustration of gen^ elementary 
pnuciples taken over a wide range, pnor to any 
undue premature absorption mto specudisations 
for which a hfe-time would later be available 
’Tbermodynamic conoopts are an unoompleted 
modem instance of the transition from abstruse 
to elementary 

This 18 scarcely a suitable occasion to refer to 



February 24, 1934 


NATURE 


279 


Young’s extensive professional writings in the 
nasoent sciences of medicine, which, perhaps not 
unjustly on the whole, have become nemectod 
But his Croonian lecture, unearthed &om them by 
Peacock, as dehyerod to the Royal Society soon 
after he had got the two volumes of “Lectures” off 
hiB hands, d^ng with propagation m the artenes, 
m relation to the elastio puJsation through the 
perhaps perfect elasticity which surely must m the 
final causes of the organic world subserve some 
function, was a subject of pure hydrauhe science 
m which he became, afterwards at any rate, very 
competent, with regard to which the last word has 
perhaps scarcely yet been said 
Young was also closely and most effectively, yet 
as usu^ most concisely, concerned with the 
problems of geophysics, such as the tides and the 
figure of the earth, also with the statistical doc- 
trines of insurances and the duration of life the 
former from his prominent official connexion with 
the Board of Longitude, the latter fr^m his 
position as adviser to a life insurance society 
A judgment, near the end of his life (“Biography”, 
p 483) on the merits, as regards fruitful discovery, 
of various modes of intellectual trainmg and 
investigation, is eharactenstic and perhaps still 


outhontative Dr Young’s opinion was 
“that it was probably moat advantageous to man- 
kind, that the researches of sumo enquirers should 
be concentrated within a given compass, but that 
others should pass more rapidly through a wider 
range — that the faculties of the minil weie then 
oxoroisod, and probably rendered stronger, by going 
beyond the mdimonts and oven (lining the great 
elementary difhciil tit's, of a variety of studies, than 
by employing the some number of hours in any one 
pursuit — that the doctrine of the division of labour, 
however applicable to material prcxlucts, was not so 
to intellect, and that it went U> reduce tlie dignity of 
man m the scale of rational existenocs”. 

His own astonishing scientific record, combined 
with very remarkable erudition in classical btera- 
tnro and general philology, and oven with an 
assiduous cultivation of tho Graces which in early 
life tended to make up ior the austerities of a 
Quaker training, forms a remarkable example, 
surely nearly unique, of what can bo achieved by 
mental industry, working largely inward on itself, 
and, one may add, it offers an incentive to the 
biographical exploration, as a chapter in the newer 
psychology, ot th(> methods of thought of the 
pioneers in discovc'ry, which in our nation has been 
none too keen 


Infra-Red Photographs of Raaal Types 

By Prof C Q Scliomam, f k a 


M ore than a year ago, I received from Mr. 

L Bloch, of the Ilford Kesearch labora- 
tories, a number of photographs — ‘couples’ of 
dark-skinned subjects, all or mostly negroes— 
taken by ordinary and by infra-rod light Tho 
difforonoe in appearance is very remarkable on 
one hand tho normal photo- 
graph, on the other such striking 
modification m colour of face and 
often pattern of clothing that a 
close examination is necessary to 
realise that the two prints are 
photographs of tho same subjoot 
The most remarkable feature is 
that under the infra-red rays the 
normal dark skin of the negro ap- 
pears of a waxy white pallor This 
IS so striking and renders the two 
photographs of the same face so 
unlike each other that the sug- 
gestion was made that tho infra- 
red photographs exhibited Mon- 
goloid characters not obvious m 
the prints taken under normal 
conditions This, however, is not 
80 , nor are any Monahan ohar- 
actors observable m the mfra-red 
prints of a much longer senes of negroes and other 
‘coloured’ men which have recently been eubmitted 
to me. The idea perhaps onmnated m the eome- 
what deep-set appearance of the eyes seen in many 
subjects in the infra-red prints Examination 
shows that this is an expreraion of the obliteration 


intheinfra-rcdphotographsof a considerable amount 
of tho finer facial modelling, due largely to tho 
loss of shadows and the finer gradations of tint 
Those who have not a senes of photographs for 
reference will best appreciate the ehange by 
examining a photograph published by Dr 8. 0 


Bawling*, in which oranges, apples, tomatoes, and 
dark ohemes, on a plate with a polychrome desim, 
appear as if the whole were modelled m pw- 
oofoured wax, no trace of tho design being visible 
There are two interesting and ounous features 

• "Iiiftm-nd Phatasnphir*' (ias3), p S4 
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in those infra-red photographs of eolourod men, 
though neither is of radal significance (Fig 1) 
Owing to the general lightening of colour, even 
the darkest eyes appear light , their indes as soon 
in the infra-r^ print appear of the same colour as 
blue-grey oyos in normal photographs The other 


peculiar feature is that it is often possible to trace 
the appearance of a beard and moustache in 
prints of clean-shaven men, due to the human 
skin having its maiimum transmission in the region 
of the infra-red, so that the hair follicles with their 
contained hair shafts show up as darker shading 


In the photographs of the white race, relatively 
few in number, some of these results are reversed 
(Fig 2) Ihore is the same waxy pallor of the 
skin in the infra-red pnnts, and freckles are 
obhterated, but the eye colour changes m the 
opposite sense Instead of being hghtened, eyes 
described as blue appear dark, so 
as to suggest deep hazel or 
medium brown On the other 
hand, m an infra-red print of a 
man whose eyes are dosenbed as 
brown, the indes are if anything 
a shade lighter than m the normal 
photograph, thus approaching the 
lightened colour of infra-red pnnts 
of the eyes of the dark races 
The normally dark eyes of a 
Japanese appear in the infra-rcil 
pnnt about the same shade as the 
blue-grey eyes of a typical Nordic 
Li Europeans the less dark shades 
of hair may appear considerably 
hghtened, just os the leaves of 
trees present a white, almost 
frosted, appearane<> m infra-red 
photographs 
To sum up the differtmcps in the normal and 
mfra-red photographs of the varieties of Homo, 
though striking at first sight, do not appear to 
present any features likely to be of use to the 
anthropologist , they are, mdeed, of photographic 
rather than anatomical interest 



Heavy Hydrogen* 

By Sm J J Thomwsi, o m , f k s 


'n'^HLS lecture is on remmiscencos connected 
1 witli the Ituyal Institution, so that aceoiints 
of quite recent discovencs would not be within its 
scope There is one subject, however, whieh is 
now attracting a good deal of attention— heavy 
hydrogon — which satisfies Iwth conditions , it is 
a remimsceiice and it is connected with the Royal 
Institution In 1011 I gave a Fnday evening 
diseoursc “On a New Method of ('lieiiiieal 
Analysis” By this method each kind ot gaseous 
particle in a vessel through which an eleitrn 
discharge is possuig produces its own parabolic 
curve on a jihotographic jilate Thus if the vessel 
contained a mixture of hydrogen, oxygen and 
nitrogen, there would bi- six {laraliolaH eomespond- 
ing to the atoms and molecules of hydrogen, 
oxygen, and nitrogiui rosjx'ctively, along with 
others due to each of the compounds formeil by 
these* elements The mass of the particle which 
produces any parabola can be determined from the 
position of the parulxila 
Using this method, I detected the presence of a 
paralKila which must have bec-n pr^uced by a 
particle of mass 3 (the mass of the hydrogen atom 
bemg token as the unit) I obtamed it first when 


• tVw* VrkUy tci-nlng dtomucia di llTeredst tlie Roynl InstltutloB 


the gas in the discharge tube was hydrogen pre- 
pared in the ordinary way, but its appearance was 
very capricious, and only ocTiirrod in a small 
pcrc-cntage of the experiments T found, however, 
that if mstead of using ordinary hydrogen, I used 
the gas given off by e«>rtain solids when bombarded 
with cathode rays, the (3) parabola appeared with 
great regularity The amount of the gas produemg 
it voneU with the nature of the solid bombarded, 
hut tlierc were few minerals or salts among those 
I tnod which did not give traces of it , potash 
(KOH) IS a very convenient source and a specimen 
ot black mica given to me by Sir James Dewar 
gave an exceptionally large supply 

I obtained the active gas also by deflagrating a 
very thin wire by passing a very large current 
through It, or even by raising a wire to bnght 
incandescence Tins indicates that the bombard- 
ment by cathode rays does not manufacture the 
gas but merely hberates it from the solid 

I made a very large number of expenments on 
the gaa obtained in this way, the results of which 
were pubhshed in the PhtUimphxcal Magazxnt and 
sumnianseil m my book “Rays of Positive Elec- 
tricity” (Longman) One important property of 
this gas IS that it can be stored after bombardment 
and tested long after it has been produced, showing 
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that it is a stable gas and can exist in an un- 
charged state In fact, the persistence with which 
it clings to the walls nf the discharge tube and the 
cathode makes expenments troublesome, as when 
once the tube has been used for this gas, it will 
contmue, after the gas has been pumped out and 
replaced by another of a different kind, to show 
the (3) parabola , long sparking with oxygen 
in the tube is required to get nd of it 
I made many tests of the chemical properties of 
this gas and found that under them it behaved hke 
ordinary molecular hydrogen Thus, for example, 
it disappeared after vigorous sparking in the 
presence of oxygen, or when passed slowly over 
red hot copper oxide , ogam like hydrogen it can 
pass through red hot palladium , and there was 
evidence that when an electric discharge was 
{lossod through it, some of its molecules were spht 
up into a positively charged hydrogen mulec-iile 
and a negatively charged hydrogen atom 
Through the kindness of Lord Rutherford, I 
have had the opportumty of oxammmg by the 
positive ray method samples of fM) |icr cent con- 
centration of heavy hydrogen prc|iared by recent 
methods Very interesting photographs obtained 
with heavy hydrogen of less concentration have 
been published by Prof P Zeeman So far as I 
can see, the heavy hydrogen behaves m just the 
same way as the form of hydrogen obtained by 
bombarding sohds With these high concentrations, 
HO much heavy hydrogen adheres to the walls of 
the tub(>, that mstead of trying to get rid of it 


by bombarding with oxygon, it saves time to 
make a now tube for each experiment Again, 
with the highly concentrated gas, I found, as 
Prof Zeeman had done, parabolas ooircsjionding 
to H, and H, , ui my early experiments a ^rabola 
(4) was frequently seen along with H, I asenbod it 
to hebum and probably some of it was duo to 
this source, but now I think part of it was due to 
H, , on a few occasions, too, I observed a hne 
corresponding to H, The evidence seems to me 
to leave little doubt that the gas I called H, more 
than twenty years ago is the same os that which 
IS now called heavy hydrogen 

1 said in “Hays of Positive Electricity” that from 
my expenments I suspected that there might be 
two kinds of H, , this siirmist* is confirmed by 
the fact that many chemists who have expen- 
mented on tn-atomic hydrogen have come to the 
conclusion that it has a hfo of only a minute or 
so, and can only exist when charged with oloc- 
tncity So far us I know, they all used hydrogen 
prepared in the usual way and not that obtained 
by bombardmg solids , there is nut the sbghtost 
doubt that the H, obtained m this way is stable and 
can exist uncharged 

I think the cncct of the solid is due to its 
adsorbing a mixture of gases including H, and H„ 
and that when it is bombarded, ndatively more 
H, than H, comes off from the adsorbed' layers 
Thus the mixture that comes out is nolier in H| 
than the mixture in the gas adsorbed by the 
solid 


Obit 

SiK William Hardy, f e s | 

T hose who enjoyeil Hardy’s friendship, and 
even those who could hope for no more than 
ociasional contact with him, will deeply feel the 
loss of a strong and vital personality radiating an 
influence which stimulated effort, cured dis- 
couragement and could roawaken flagging en- I 
thusiasms Hardy entered into everything he did j 
with zest, and this seems to be the won! which 
adequately desenbes his own attitude to life He 
met ea<’h suecessivo cxjierience with fresh interest, 
and brought his whole nature to the appreciation 
of whatever it offered of value His enjoyment 
of mtellectiial pleasures was itself almost sensuous, 
while his delight in the beauties of Nature, or m 
the appeal of fine pictures and music, was always 
mingled with — and, for him, intensified by — ^tho 
mtellectual reactions they evoked Life’s mmor 
pleasures appealed to him and ho loved a good 
wme, and a good story, in the telling or the hear- 
ing, and he enjoyed both best in good company 
Surpassing Haidy’s many other enthusiasms was 
— as all his friends know — a passion for the sea 
and the adventures it provides for all good sailor- 
mcn like himself Research stood lugh among 
his pleasures , he would hterally smack his bps 
over some happy oocurrenoe m a test tube, but 
probably the highest note in the gamut of his 


uary 

I enjoyment was evoked by a boat with full sails, 
a spico of danger, and with the good ship answering 
to his hand on the helm 

Some insistence upon this lusty side of Hardy’s 
temperament is essential to any proper under- 
standing of him as a man , but while he savoured 
all pleasures so keenly, his outlook was far indeed 
from that of the mere hedonist , his life was full 
of serious purjxwc, and no less full of accomplish- 
ment and service 

I myself came first to know Hardy in 1898, 
when ho was in his thirty-fourth year His 
scientific training hod been that of a biologist, and 
at this time he was on Michael Foster’s staff in 
the Physiological Laboratory at Cambridge He 
was, in jiarticulor, responsible for the tea^uig of 
histology to the advanced class, and had engaged 
m histological research He had publishcxl, alone 
and with others, several papers describing highly 
original work on wandurmg-cells, and inter alia 
on the nature of the attack of oxyphil blood cells 
on bacteria 

Just before 1 became a member of the Cambridge 
staff, Hardy had convmoed himself that current 
hutological methods were employed with too httle 
''discrimination, and that many of the stniotores 
supposed to be oharactenstie of protoplasm were 
no more than artefacts produced by the action of 
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reagents during the preparation of tuauos for the 
microscope Once assured that this might well 
be the case, he sot himself with charactenstio 
eneigy to investigate the matter He was thus 
led to study aspects of the colloidal state m 
relations but then little known, and to deal with 
problems remote from his proyious experience 
Ho worked with the simplest of equipments, yet 
he rapidly brought significant facts to light I 
was fortunate enough to occupy a room adjacent 
to his, and witnessed the progress of hia research 
and the joy it gave him 

In 18^ Hardy published two classical papers 
“On the Structure of Cell Protoplasm” and “On 
the Coagulation of Protoid by Electricity” These 
titles do not convey the full significance of the 
work they descnbe The clarity with which the 
existence of two types of colloidal dispersion was 
demonstrated, and the precision the work gave 
to the relation between electrolytes and colloids 
with its dependence upon ionic and micellar 
charges, together with other pomts of much 
importance described m these pubhcations, made 
them oxtroordmardy infiueiitial They stimulated 
work by scores of others and greatly accelerated 
the progress of colloidal chemistry 

Hardy retained to the end of his life an interest 
in this and kindr(*d osjiects of knowledge He was 
specially curious as to the nature of the protein 
equilibrium in blood, and in the precise nature and 
meomng of the globulin fraction Had he hved 
to dehver his address as president of the Bntish 
Association, I beheve that part of it, at least, was 
to bo devoted to the results of his later thought 
on such questions 

The period of Hardy's researches to which 1 
have bwn referring was of much signific-ance to 
him It led to his general interest in physical 
chemistry, and determined a direction for much 
of his later thought and work. Ins highly onginal 
dealings with the mfluence of chemical constitu- 
tion on surface tension, for example, and the later 
developments which followed upon them 
In lus earher days as a physiologist. Hardy did 
not especially concern himself with metabolic 
phenomena, or with nutritional questions The 
formation and management of the Royal Society 
Food (War) Committee, which fell to him as the 
biological secretary of the Society, awakened his 
mterest in such matters and prepared him for 
the important work he was to do in later years as 
chairman of the Food Investigation Board 
Hardy’s mmd was but little trammelled by 
tradition, or even by the orthodox views of the 
day His thought always worked on onginal hnes 
He was indeed no industnous reader of current 
scientific hterature, seeking rather for the known 
facts whenever ho wanted them for a specific 
purpose This circumstance, and the great vanoty 
of his mterests, together with his constant choice 
of the simplest possible technique in research, 
displayed quahties more often possessed by 
bruhant amateurs than by professional workers 
m scientific fields One of the reasons for the 


success of his highly personal work was the 
fmihneas of mind that ho brought to every 
problem, and the ingenuity with which he con- 
tnvod his own simple, but adequate, experimental 
methods 

Hardy’s genius had free play in the laboratory, 
and pure science has doubtless sufiered from the 
fact that hiB latest years gave but little oppor- 
tumty of displaying it there One would be rash 
mdood, however, to suggest that ho should have 
been spared from the administrative duties which 
he fulMed so admirably and so greatly to the 
advantage of his country 

F Gowlanu Hopkins 


Bv the death, on January 23, of Sir William 
Bate Hardy, at his home m Cambridge, in his 
seventieth year, science has lost a great captain 
and Great Bntain a great public servant 

Hardy was educate at Framlingham and at 
Gonville and Cams College, Cambridge, where ho 
was elected to a fellowship in 1892 He was 
Shuttleworth scholar m 1^9, and Thurstoman 
prizeman in 1900 He was first and foremost a 
biologist, taking zoology in the Tripos, and then 
turmng to physiology, and particularly to histo- 
](^y, a subject which he taught and in which he 
did research m Michael Foster’s laboratory To 
the end of his life he never lost his love of the 
microscope, and it is not many years since that 
he spent uncomfortable hours at a temperature 
of - 12° C in one of the cold chambers at the 
IjOw Temperature Kt‘search Station, following 
through the microscope the process of freezing in 
gels 

From histology Hardy passed to the study of 
the colloidal state, a field then new and one in 
which he did pioneer work No event in later 
life gave him more pleasure than to take part m 
the meeting at Cambndge in 1930 called by the 
Faraday Society to discuss the biological aspects 
of colloidal science His scientific interests con- 
stantly broadened, and turning to the problems 
mvolved in action at surfaces, he entered the 
field of lubrication, and became a recognised 
authonty on boundary conditions, contnbutmg 
an article on the subject to the “Dictionary of 
Applietl Physics” Ho was also Chairman of the 
Lubncation Research Committee of the Depart- 
ment of Scientific and Industrial Research 

The work for which Hardy was best known 
was, however, that which ho did from 1917 
onwards in the servioo of the Department of 
Scientific and Industrial Research as first chair- 
man of the Food Investigation Board and os 
Director of Food Investigation Here ho found a 
new field that gave full scope for the exorcise of 
hiH truly remarkable powers as leader and inspirer 
of a team of research workers, as advocate of the 
need for more science m industry and as apostle 
of co-operation m research between the members 
of the British Commonwealth of Nations It was 
appropriate that the direction of the work should 
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be in the hands of a biologist, for Hardy was | time the committee was made permanent and for 


never tired of stressing the logics pnonty of 
biology over engineering where the tra^port and 
storage of food is concerned 

B^earch, to Hardy, meant essentially the un- 
trammelled research of the umvorsity labcvatory, 
carried out to satisfy that intelleetnal cunosity 
that he himself displayed so pre-eminently, and 
he never wavered m his conviction that no solution 
of a practical problem was worth while unless it 
was based on an adequate knowledge of the funda- 
mental science that lay behind it, and therefore 
that it IS the man with a sound traimng m acadomio 
research who is best fitted to unravel the practical 
problem and reach that solution The work 
described in the annual reports of the Food 
Investigation Board, and in the numerous other 
pubhcations that came from hia three research 
stations, the Low Temperature Research Station, 
the Torry Research Station and the Ditton 
Laboratory, bears witness to this mmstence on 
fundamental research , and the success he had in 
solving practical problems and in gaming the 
confidence of the whole food industry were his 
complete justification Such achievements as the 
gas-storage of fruit, the long-range transport of 
chilled b^f and the bnne-freezmg of fish were 
not fortuitous, but rather the inevitable outcome 
of much patient work of a fundamental character 

Hardy, however, was not one-sided While he 
unerringly picked men capable of academic 
research, and saw that they had the opportunity 
and the moans of domg it, he equally insisted that 
they learn the practical details of the industry 
they served, for he knew that only so could they 
gain the confidence of mdustry and, when the time 
came, apply their academic knowledge to the 
greatest advantoro. 

To-day, when the storage and transport of food- 
stufib IB so rapidly being put on a sound scientific 
basis, and when new developments are taking 
place in all directions, it is fascinatmg to go back 
and road the ongmal memorandum which ho, 
Sir John Farmer and Sir William Bayhss prepared 
m 1917 for the Advisory Council for Scientific 
and Industrial Research One marvels that 
one man m so few years could achieve so 
much, and one reahses Hardy’s tremendous 
power The ongmal membership of the Food 
Investimtion Bo^ was strong , it oompnsed Sir 
Kenneth Anderson, Sir Joseph Broodbank (Hardy’s 
successor m the chair). Sir Walter Flet^er, Sur 
Thomas Mackenzie, Sir Richard 'Threlfall and 
Prof. T B Wood What they thought of him 
may bo illustrated by a remark of 'nirelfall’s — 
"Hardy, you must treat us like your umbrella — 
to be kept rolled up out of the way, and brought 
out only when a storm comes” 

Hardy’s other great mterest in later years was 
manne research. On his advice, the Development I 
Commissioners appointed an advisory committee 
for fisheries research under his chairmanship ’This ’j 
committee drew up a programme which was 
adopted by the Commisnoners, whilst at the same 


mne years Hardy remained its chairman The 
breadth of his view and his practical knowledm, 
as well as his persona] familiarity with the spei^ 
difBculties of work at sea, were of inestimable 
value His penetrating understandmg of their 
work and his constant help and sympathy wore 
a source of inspiration to the biologists and 
hydrologists engaged m the investigations. 
Socially ho roalued that no practical results 
could be looked for until a largo amount of funda- 
mental research had been done, not only on the 
hfo-histones of the marketable fishes themselves, 
but also on the physical and biological conditions 
under which they lived Not omy the changes 
in the chemical constitution of the sea-wator from 
season to season and from year to year, the vana- 
tions in tides and currents, the influence of hght, 
must bo known, but also the inter-relations of the 
whole flora and fauna which form the funda- 
mental food of the fishes require detailed study. 
This work throughout hod his earnest support and 
sympathy 

Many honours came Hardy’s way, and he wore 
them with the simplicity that characterised his 
whole hfe In the acadomio sphere, he was elected 
a fellow of the Royal Society m 1002, served as 
secretary from 1916 until 1926, and was Royal 
medallist and Orooman and Bakenan lecturer of 
the Society Oxford conferred on him the honorary 
dt^^roe of D Sc , and Aberdeen, Birmingham and 
Edinburgh that of LL D In 1931 he was invited 
to the United States of America and dehver^ the 
Abraham Flexner lectures at Vanderbilt Um- 
vorsity At the time of his death he was president 
of the British Association for the Advancement 
of Science In the wider sphere he was a member 
of the Economic Advisory Council, anil of the 
Advisory Council for Scientific and Industrial 
Research, president of the British Association of 
Refrigeration, a 'Trustee of the National Portrait 
Gallery, and a member of the Qovernmg Body 
of Charterhouse and of the Leverhulme 'Trust 
Committee He was knighted m 1925. 

Hardy’s lay mterests were as varied as his 
scientific mterests Salt-water saihng was a passion 
with him, and he owned a succession of small 
yachts which ho sailed regularly He was a good 
naturahst, with a wide and intimate knowledge 
of plants and binis Music and orehteology also 
claimed his time Bridges’ "Testament of Beauty" 
became his constant corapamon on its pubhoation, 
and he was an enthusiastic 'Joneite' 

Hardy was a big man m every way Big m 
body, with a fine head and big, capable, sensitive 
hands — craftsman’s hands , instinctively one knew 
faun incapable of anything small or mean With 
this bigness went utter simphcity and honesty of 
purpose, an inexhaustible fund of enthusiasm and 
great warmth of heart , such a combination was 
irresistible 

He mamed in 1898 Alice Mary, daughter of 
Mr O B Fmoh, who survivos him, with his son 
and his two daughters 
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News an 

The King of the Belgian* and Prognauve Scienoc 
, A UBXAT figure of the War haa paaeed away with 
the deatli on February 17 of Alb^ I, King of the 
Belgian*, at the early age of fifty-eight yean For 
neariy twenty-five 3rBara he guided hia people faith- 
fully, carrying them with him through the War years, 
urging them on and directing their progrees during 
the not logs uncertain years following the Peace of 
Versailles Hia work in the political field haa been 
Bet forth m many places We are oonoemod hero 
with his mterest in science and scientific research, 
of which he was a oonvmoing advocate Ho 
played an active part in the development of aoientiflo 
matitutiona m Belgium. The protection of flora and 
fauna, particularly of tropical regions, early attracted 
his attention, and m 1900, after a visit to the Congo, 
he put forward a plea for protective measures which 
culminated with the creation, m 1020, of the Parc 
National Albert, a nature reserve of nearly 1,400 
square miles So recently as 1032, King Albert 
Visited the Kivu Park with Prof V Van Straelen in 
order to see for himself the efloctivenesH of the 
protective measures 

Knro Albkbt's name will also be asHociatod with 
the “Fonds national do la recherche scientifique” in 
Belgium. Spoakmg at the one hundred and tenth 
anniversary of the well-known Cockenll iron and 
steel works at Seraing in the autumn of 1027, the 
King declared emphatically that pure science is 
mdwiibnsable to mdustry, and that the nation which 
neglects science and the savant is marked for de- 
cadence The appeal had an immediate effect A 
great gatbermg was held at the Palais dm Academies, 
Bnissels, which was attended by the King, Ministers 
of State, and representatives of industry, finanoe, 
politics, science and the universities Agam King 
Albert made a powerful plea for scionoe, poor herself 
but the creator of nohm, for security and inde- 
pendence for Hoiontifio workers m order that they 
might devote thomselvcH entirely to their studies, then 
he annoiinced the oroation of the "Fonds national", 
to which he invited industrial and financial mtoresto 
to contribute Kmg Albert was well known m Qreat 
Bntam, and on a recent visit, his enthusmam for 
scientific reseaitA led him to spend an afternoon 
exomming the treasures of the Royal Institution, 
after which he enjoyed a ‘laboratory' tea with Sur 
William Bragg and members of the staff, and watched 
some experiments with liquid air m illustration of 
the late 8ir James Dewar’s work. 

Hisiory Mad* in Oermany 

In another column of this issue of Natcrb (see 
p. 298) 18 a translation of an official circular, issued 
to all education ^uthontics m Uetmany by the 
Minister of the Interior, on the teaching of pre- 
history and history, which contains 'directive ideas’ 
to be followed m histonoal mstruotion and to serve 
os a standard m the adoption of textbooks. Hie 
directions m the oirculor deal first with oertam 


d Views 

‘pomts of view’ which "hitherto have been oonsideted 
inadequately, if at oil’’, and secondly, give an out- 
Imo of the manner m which the theory of Nordic 
racial and cultural supremacy is to be applied in 
dealing with the course of events from the earliest 
tunes to the present day. The study of ‘race’ and 
‘culture* are to be made to subserve the Qorman 
nationalist idea, while the heroic legends will quicken 
the emotional appeal of leadership m present-day 
‘national assertion’. From tho point of view of pre- 
histono and histonoal science, the contents of this 
document are astonidnng It is scarcely necessary 
to point out that the racial and cultural unities which 
are to be made the basis of the modem German 
nationalist State are non .existent in pomt of foot, but 
rest on misstatement or misinterpretation. If, how- 
ever, theee ‘directive ideas’ appear too biased, too 
frankly propagandist, to call for critical examination 
from the pomt of view of ethnology, arohseological 
science, or history, they must none the lees be re- 
garded as symptoms of a grave condition of thought 
The ciroular suggests that Germany is prepared to 
abandon all standards of intellectual honesty m 
pursuit of a pohtioal ideal, which, it may be noted. 
It IS hoped to impose on all ‘Nordic’ peoples 

Prof. Hsrold C Uny 

Pbof Hakold C Ubxy, of Ckilumbia University, 
has been awarded the Willard Gibbs modal of the 
Chicago Section of the Amenoan Chemical Society 
for hiB discovery of ‘heavy water’ Prof Urey, at 
the age of forty -one years, is the youngest man ever 
to receive this honour He was m Walkerton, 
Ind , on April 20, 1893 In 1017 he was graduated 
from the University of Montana with the degree of 
bachelor of soiwoe m soology Li 1983 he received 
tho Fh D. degree m chemistry from the University 
of Cahfomia He received an Amerioan-Scandinavian 
fellowship for research m 1023-24, studying under 
Prof N Bohr at Copenhagen He was assistant m 
chemistry at Johns Hopkms University m 1024-20, 
and has been assoouite professor of chemistry at 
Columbia mnoo 1029. The Willard Gibbs medal, 
foimded by William A. Converse in 1011, was named 
alter Josiah Willard Gibbs, professor of mathematical 
physios at Yalo University from 1871 until 1903, 
who, although not primarily a chonust, did much 
to advance the science of chemistry It is awarded 
annually by the Chicago Section of the American 
Chemio^ Society to a scientific worker ‘‘whose 
work m either pure or applied soienoe has received 
worldwide recognition" The award is determined 
by a national jury of men of scienoe. The first 
Gibbs medallist was Svante Arrhenius of Sweden. 

Consbtubon of the Stars 

Ths fourth Rumman Godtoe lecture was delivered 
at Umversity College, Londim, by Sir Arthur Ed- 
dington on February 16. Lord Dawson of Penn 
pFeuded, and paid a tribute to Biokman Godlee’s 
great pioneer work m the sorgwy of the bram and 
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to hia wide range of intereeU in aoientiflo work and 
ti affaire. Sir Arthur Eddington took aa hia aubjeot 
the "Conatitution of the Stare”. He reminded the 
audieaoe that the problatn of the oonatitution of 
the atars waa iirat aet forth m a paper, with a 
aomewhat atrange and oompreheneivo title, pub- 
liahed by Lane in 1869 Since then, many attompta 
have been made to compute the temperatures 
existing deep inaide the huge celestial furnaces 
Thus, m the case of the sun, whilst the measured 
temperature of the photosphere is six thousand 
degrees, the computed temperature at the centre is 
twenty million degrees. This central region is now 
considered to be constituted of swarma of protons 
and stripped atoms moving at speeds of hundreds of 
miles per second, of swarms of electrons moving at 
ten thousand miles per second, and an enormous 
quantity of X-radiation which is mamly responsible 
for the xiermanent shape of the sun Because of its 
nature, the energy of this radiation can only leak 
away slowly, by a stcppmg-duwn process 

Owing to excessive ionisation, the average mass 
per particle m the middle of the sun ih only 
two imits, unlow a considerable quantity of 
hydrogen is present. We have to know the average 
mass per particle m order to calculate the tem- 
perature at the centre Sir Arthur saul that he 
Amt made a reservation oonoeming the efhict 
of hydrogen in 1927. It is now pos'iiblo to moamire 
the moss and the absolute brightness of a star 
and to say with some degree of certainty how 
much hydrogen it contains In 1934, a further 
mscrvation is necessary because of the discovery 
of the neutron, for if neutrons were present to the 
extent of flve per cent m the constitution, the 
material heat of the sun would be rapidly lost by 
conduction. However, it is felt that the properties 
of neutrons are not yet suffioiently established to 
make predictions, and, in any event, they can 
probably only exist inside atomic nuclei when near 
the centre of the sun Sir Arthur also discussed the 
significance of recent exponmenta on artificial disin- 
tegration, which suggest a means by which the energy 
of the sun IS replenished, namely, by the absorption of 
protons in atomic nuclei. This moans that the tem- 
perature of the centre cannot rise much above ten 
million degrees so long as appreciable amounts of 
hydrogen are present 

RnraBRiNa to the “gaseous mass" postulated m 
Lane's paper. Sir Arthur Eddington pomted our 
tliat the sun obeys laws deduced for perfect gases, 
because of the huge oompreMibility of the stnpped 
atoms inside the furnace. Densities some thousands 
of times greater than that of the earth are thus 
possible, and, indeed, are actually found to exist, for 
example, m Uie ease of the dark companion of Sinus. 
Moreover, an application of the Pauli exclusion 
pnnoiple shows that suoh extremely dense matter 
must be oold, as is the oompanion of Sinus. Thus, 
although we seem farther away than ever from a^ 
solution of the problem of the evolution of the 
univerM, Sir Arthur suggested that, sinoe we are 
now able to formulate problems which were not even 


suspected ten years ago, we oan more adequately 
measure our progress by the problems we are able to 
present fur solution rather than by those we are able 
to solve. 

Oil from Coal m Great Bntain 
On. from coal waa the aubjeot of a debate m the 
House of Commons on February 8, when the British 
Hydrocarbon Oils Production Bill was read for the 
second time The Bill proposes to give a preferenoe 
of 4d a gallon on oil derived from British ooal, 
peat and shale The exact amount of the preferenoe 
will depend on the customs duty payable on imported 
matenal, or on the differenoe between it and any 
excise duty The duration of the preferenoe will 
depend on its amount ■ at the minimum rate of 4d. 
a gallon it will operate for nino years, or, at Od. a 
gallon, for four years The Secretary for Mmos (Mr. 
E Brown) reported that the Government announce- 
ment of policy has already been followed by industrial 
developments Imperial Chemical Industnes have 
started the erection of a plant at Billmgham for the 
annual production of 100,000 tons (30,000,000 
gallons) of motor spirit by tho hydrogenation of ooal. 
A substantial increase is also shewn in the amount 
of benzol obtained last year from gas works and coke 
ovens, as well as m the quantity of motor spirit 
from shale oil and low temperature carbonisation 
processes More than 10,000 men have been put 
into employment already in connexion with the 
Billmgham plant, and, in operation, it will absorb 
1,280 men, and, m addition, some 1,200 miners for 
the production of 360,000 tons of ooal a yoar. The 
actual cost to the Treasury of the production of 
100,000 tons of oil under the new preference will, 
it IS estimated, be about i 1,000,000. 

Economic Issues m Hydrogcnatioa 

Th* debate on the Bill referred to above brought 
forward a number of cntioisms of the sOheme. 
Tho opinion was voiced tliat the enterpnso should 
be fitato-owned atul directed, and also that the 
developments should bo planned so os to asAist 
the more depressed mining areas It was also 
pointed out that hydrogonation has been in pro- 
gress for a number of years m Germany, where 
very cheap lignite is available. In spite of a similar 
preferenoe granted in that country, the synthetic 
petrol manufactured there in 1933 was loss than the 
amount which is to be produced m Great Britain 
under the new soheme Both the toohmcal and the 
ooonomio suoooes of the process were, lU fact, 
questioned The motor-oar industry is also faood 
with developments in heavy -oil engmes of the DiomI 
type, which may in time displace light-oil enginoa 
and lessen the demand for petrol A strong ease 
was put forward, however, for the founding of this 
new industry as a moans of utilising Bntiah ooal 
resources more efficiently, and also for the covering 
of the requirements of national defonoe. 

Rfscarefa on Foul Brood Diseases of Bees 
By oo-operation between the be« keepers of 
England and tiie ’ Agnoultural Research Council, 
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finanouil amogemento have been made to oury out 
at the Rotliainated Ezpenmental Station, an mveati- 
gation of foul brood dueaene of beee, which have 
hitherto oauaed oonMderable trouble and loaa. Dr. 
H. L. A Tarr has been appointed mvestigator. Dr. 
Tarr la a graduate of the Univeruty of British 
Columbia and MoOilI University, and nnoe 1081 he 
has been working at baotenologioal problems m the 
Bioohomioal School at the University of Cambridge 
Foul brood diseases were mveetigated in England 
nearly fifty yean ago by Cheshire and Cheyne, and 
in more recent years by worken in the United States, 
Canada and on the Continent, but in spite of all that 
has been done, httle is known about the cause of the 
diseases and still loss as to how to avoid or cure 
them The bee keepers, through the British Bee 
Keepers Association, have now agreed to raise half 
the money necessary for the investigations, and the 
Agnoultural Kesoaroh Council has undertaken to 
contribute the other half As a result, a sum of £600 
a year is now available for the study of foul brood 
It IS hoped that tho work will oontmue for a period 
of at least three years, starting early m March 1034 
under the general dirMtion of Dr C. B Williams, 
head of the Department of Entomology at Rotham- 
sted, with the oo operation of Mr. DMT, Morland, 
apianst. Some of the more purely baotonological side 

the work will be earned out at the Lister Institute 
in London. Rothamsted Exponmental Station will 
be advised on the practical side of the work by a 
small expert committee of bee keepers Further 
oontnbutione towards the cost of the investigations 
will be welcome 

Natwttsl Importance of Saumfic Research 

Rbviewino the organisation of industrial rosearoh 
m Great Bntam and other countrios in an article in 
the DraugkUman of December entitled "Research and 
Industry’’, Mr G Windred oonoludes that we are at 
present by no meema m a leaduig poution, due 
perhaps to the curtailment of research expenditure 
in almost every direction, consequent upon the 
reduction of Government expenditure and the 
unwillingness of oommorcial organisations to spend 
enpital. Mr. Wmdred states that mdustry, as a 
w^le, IS not prepared to apply scientific research 
methods until their possibihties have been clearly 
demonstrated “Such demonstration can be effected 
only with tlie aid of rosearoh expenenoe whidi must 
mvolve considerable expenditure, such as other 
countries have m gmeral been willing to provide". 
The author renunds us that m the various depart- 
ments of pure science. Great Britam holds a premier 
position which must prove of great assistance m the 
work of applying soientifio pnnoiides to mdustnal 
improvement, and pleads for incteaaed opportunities 
tor mdustnal research. Assuredly, m this era of 
World-Wide industrial progress, we can no longer 
afford to suffer the accusation that, however important 
ate our fundamental diseovenes m pure science, we 
yield pnde of place to others m their application. 

Public mterest m the national importance of 
acientiflo rsseaieh has recently been stimulated 


in Gemany by a senes of pnbhoations whkbJnrt 
mtended to awaken all classes to a realisation of tb6 
material benefits mvolved, and to counteract the 
tendency for too stringent economy m scientific 
work These publications, which are wntten in non- 
teehnioal language, am sponsored by scientific and 
educational associatioiiB of hi^ standing. In the 
United States there are said to be more than 1,600 
well-established research organisations, and the 
expenditure of American industry in support of these 
research laboratories has been assessed for the year 
1031 at no lees than 236 million doUan. The activities 
of the Mellon Institute of Industrial Research of 
the University of Pittsbui^ are too well known and 
appreciated m Great Bntam to require more than a 
passing reference As regards Rusua, Mr Windred 
has no doubt that the plans for scientific reconstruc- 
tion m that country have the strongest scientific 
arguments m their favour. He devotes considerable 
attention to the work of the Bntiah Science Guild, 
which was founded in 1906 by Sir Xorman Lookyer. 
The following statement, which the Guild has 
moluded m the announcement of its aims, objects 
and activities, is so manifestly pertinent to the 
conditions of to-day that it desses the widest 
possible publicity . “The most urgent practical need 
to-day IS the promotion of the spirit of unity among 
all classes through tho alliance of Science, Invention 
and Labour, working as a single force for national 
development and common welfare Science discovers ; 
Invention applies ; Industry produces. No nation 
can occupy a place m the van of modem oiiulisation 
unless the three legs of this tnpod form strong and 
secure supports for all its constructive aotmtios". 

Recent Advances m Microscopy 
Mb Conb&d Bbok, m his presidential address to 
the Royal Microscopical Society on January 17, 
pomted out that the resolution of the microscope 
had reached at least 100,000 lines to tho mch m the 
middle of last century, and this limit was extended 
by steady advonoes to nearly 140,000 by tho end of 
tiio century, but the limit is now placed at a figure 
that IS lees than 1/300,000 m In referring to doik 
ground illumination, he stated that while it was used 
with low and moderate powers almost foom the time 
achromatic microscopes were first mode, it is only 
m recent years that the refined apparatus required 
to use it with high power lenses has been produced. 
He remarked that this technique does not render 
differential stamulg less unportant and expressed his 
satisfaotion thiU^ the Council of the Swiety has 
appomted a committee to study the stains and re- 
agents used for microscopic research, and he suggested 
that, m addition to other matters, oonsideratun 
should be given to the mtroduction of differential 
stains, particularly designed for dark ground illumina- 
tion. As an example, he cited the anthrax bacillus 
which, stamed with methylene blue, appears blood- 
rpil by dark ground, and hence there mi^t be stMna 
which would differentiate structure viewed by this 
means to a greater extent than can be done wMi 
hransnuttsd hg^. 
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■ Dajbx ground illununation has not only doublra 
the resolution of the imorosoope, but also has more 
than doubled the visibility of small objects The use 
of quarts lenses oorreoted for ultra-violet light m- 
volves photographing images, but as no direct 
method of focusing is satisfhotoiy an mditect method 
has been devised. An object-glass was made suitable 
for visual observation with approximately the same 
focal length as the quarts lens and a perfect method 
of mtcrohanging the two has been worked out. A 
slow motion fine adjustment that can be moved a 
defimte amount with certainty to oompenaate for 
the small predetermined difference m focus, and 
ciqiable of moving the lens with an aocuiaoy of 
IS the chief factor in the success of the technique 
In ocmoluding, Mr Beck referred to the high cost of 
the apparatus neoessaiy and asked whether this type 
of work should not be earned on m endowed institu- 
tions, just as IS modem astronomical work. 

Boilers for Cntical Pressure 

A NOTABLE paper was read to the Institution of 
Eleotnoal Engineers on February 15 by F Ohlmuller 
on the Denson boiler and its development for use in 
power stations Dr. Mark Benson came to Groat 
Bntam some years ago and with the help of the 
English Electric Co earned out expenments on a 
600 h p. steam turbine built for the purpose of work- 
ing with steam evaporating at the cntical pressure 
(8,200 lb. per sq in ) At this pressure the latent 
heat of water is soro The water being heated to the 
onticaJ temperature (706** F ) turns completely and 
instantaneously mto steam. Unlike ordinary boilers 
there IS no separation of steam from water. In the 
present design of the boiler, dry steam is produced 
with oertamty m steel tubes. At the outset, many 
difiioulties had to be overoome. The manufacturing 
rights are now the property of the Siemeus-Schuokert 
Co of Berlm. 'They have overoome the trouble 
expenenoed with the tubes at Rugby. They now 
manufacture tubular boilers for use both at the 
cntical and at subontioal prossures. Testa showed 
that the burning out of the tubes was duo to the 
precipitation of salts contained m the feed water on 
the parts of the tubes where the water changes mto 
steam. This occurs m the sone where evaporation 
termmatee and superheating begms. The remedy 
IS to change the sone of deposit to a region of tower 
flue-gas temperature 

HiXKBaro the pressure m steam boilers has been 
regarded as a emstant dependent on its construction. 
The Benson boiler opnates with high efBeienoy not 
only at the highest possible pressure and at lowtf 
pressures, but also with varying pressures, and this 
seems to open a new field of usefiilnoss. In wanhips, 
for exami^, the fhel oonsumption must be low at 
cruising qieeds but for temporary maximum speeds, 
amounting to a multiple of the omising speed, Uie 
quantity of fiiel consumed is of mmor importanoe, | 
For cruising purposes, therefore, a relatively low 
pressure of 800 lb. per sq. in. may be used, and by 
moreasing the pressure, ten times the power output I 
can be obtained. Wil^i merohant sbijii a uniform ' 


speed is usually required, but for manoeuvring m 
ports and estuaries a variation of the boiler pressure 
offers the most economical means of vatymg the 
ship’s speed. The Benson boiler seems very useful 
for many purposes. For stationary steam plants 
with widely variable load (peak load stations) and 
locomotives, it can be operated at jwessures varying 
with the load. A cheap and simple turbme only is 
required and an approximately constant thermal 
^Sciency at all loads is obtomed. In ersotmg many 
generating stations, mdustnal plants and thermal 
stations, difficulties often arise owing to the unoer- 
tmnty about the future load With this new boiler 
an mcrease m the output whenever neoessary can 
be obtained simply by raismg the pressure of the 
steam, as the cost of adapting the turbme and piping 
to the new conditions is anWl 

Ncgro-Indua Crosses m Mexioo 

Spanish settlers m Mexico and Central Aroenoa 
appear to have taken an mterest m the results of 
racial intermixture from early days Several senes 
of pamtings in oils of seventeenth century date are 
m existenoe, of whioh each picture depicts a family 
of mixed breed, both parents and ohildren, Spaaish- 
Indian, Spanish-Negro and Indian-Negro, the char- 
acters being faithfully presented. The number of 
pictures m each series is usually five or six. One of 
the best is, or was, m the possession of the Hulse 
family, the tradition being that it was part of the 
dower of Dorothy Woodrow, who married the first 
baronet towards Ihe end of Uie seventeenth oentury. 
The senes was supposed to have been captured from 
tile Spamsh m a naval engagement ; but some at 
least of the pioturcH obviously must be of later date. 
It IS mteresting to note that the evidence of oross- 
breeding os shown m physical oharaoters is still to be 
observed m the descendants of these early admixtures. 

A JOINT Mexican and Italian expedition whioh is 
now engaged in observation of tiie natives of the 
coast of Guerrero, southem Mexioo, r^xirts, according 
to a oomroumcatiou issued through Soienoe Bervioe, 
Washmgton, D.C , that not only do the inhabitants 
of this area show tiie traces of their descent from 
the Negro blood of colonial days m a complexion 
which IS appreciably darker than that of the general 
run of the Indian population, but also the two 
oommumties of Indim and Negro blood hold aloof 
from one another, and show marked diflerenoes m 
temperament and custom The natives themselves 
make use of no lees than five terms to distmguiah 
the degree to whioh the hair of the head shows tbs 
Negro oharaoter. The tight-kinked Aftioon hair is 
called ‘ououluxtle’, on Astec Indian word; hair 
tq^tly curied m ringlets, whioh shows a alight dilutMxi 
of Negro blood, is ‘ohino’ ; the looser waves pro- 
duced by a greater proportion of Indian blood is 
'crespos' ; and tiie ‘pMe quebrado’, ‘broken hair’, is 
Indian hair which is only slightly waved. 

Institute of Plant Industry, UJS-SJh 

A UBT of publio^ions of the Institute of Plant 
InduBtiy, n.B.83. fitnn 1908 until 1081, ocmpiled 



NATURE 


February 24, 1904 


by Windelbandt (Bibliographioal Coatribations No. 2, 
Inatitute of Plant Industry, Leningrad) supplies a 
long-felt want amongst ^iplied botanists. Reorgan- 
isation and ohanges of title, whioh have at various 
tunes afteoted the Inatitute end its pubhoations, have 
made it diffloult for many to oheok the oompleteneas 
of their sets of pubhoations. The Institute of Plant 
Industry, as it is known to-day, uniting the activities 
of numerous reaeareh institutions and field stations, 
has evolved from the Bureau of Applied Botany 
founded m 1894. The serial numbering of the original 
BuUetwi 18 mamtaioed, and this list takes the Butiehn 
of ApjAxtd Botany, Ometiet and Plant Breeding to 
the pouit where it is split up into three aeries, one of 
which IS subdivided mto thirteen sections. The list 
IS pubhshed m Russian and m one other language, 
generally English or Oennan, according to the 
language in which the summary or translation is 
issuod. While Oerman was usod up to lOU, most 
translations now appear in English An mdioation is 
also given in oases where the articles appear only 
in Russian, and also if the number is out of print. 
The list, which includes supplements and seed 
catalogues, has a wide interest. A large amount of 
work of a fundamental nature is included as well as 
the ordinary routine crop experimental work The 
crops include tea, oil- and rubber -bearing plants, etc , 
in addition to the usual crops found m Europe 

Ptiothcrapy 

Pelotd, from the Greek rijXiyi ( mud), was 
adopted by tlio International Society of Medical 
Hydrology at its recent annual meeting m Switzer- 
land os a generic name applicable to any naturally 
produced medium such os is used in medical 
practice as a cataplasm for external treatment. Surh 
media are known in the various countries os boue, 
fango, gyttja, liman, moor, mud, peat, schlamm, 
etc , thifie names being used m confusion for both 
qieoiflc media and in a generic sense The now word, 
with Its denvstives pdology and peloAerapy, will 
avoid this confusion and allow the local terms to be 
defined and used m their reatnoted sense The 
Society appointed an International Standard Measure- 
ments Committee, with Dr. 8 Judd Lewis as chair- 
man, to investigate the properties of these pcloida, 
and they are now classified mto groups os ( 1 ) purely 
mineral , (8) alhivial and marine, characterised by 
the organic matter being of the thallophyte type, 
as IS the case with those permeated with algal, 
diatomaoeous, bacterial and similar structures : 

(5) on mtennediate group of terrestrial peloids; 
(4) those of mainly vascular-vegetable origin, such 
08 moors or peats from (a) mosses, (b) phanerogams, 
etc , (S) peloids mamly of marme vegetable origin ; 

(6) pekiids derived from petroleum deposits ; and 
a detached group, 10, for ‘artificial* or ‘factitious 
peloids’ The Committee has now to consider the 
components — salme, mmeral (geological), organic 
(for example, humus), vegetable struoturea, micro- 
organisms, etc. ; the physical properties — heat oon- 
duotavity, heat capacity, plaatioity, ooUoidal pro- 
perties, radioaotivity, etc ; and the clinioal indica- 
tions. 


Fust Intenutionsl Gongtea of Bkctio-Rsdio-BJology 
Wb have reoeived a notice that the International 
Society of Radio-Biology, having its headquarters m 
Vemoe, is preparing to organise the Fust Inter- 
nationBl CongNse of Eleotro-Radio-Biology, sduoh 
It IS hoped will take place m that city m September 
next. It may be that there is room for an mter- 
national society dealing with this subject, but a very 
considerable part of the programme would appear 
to oome withm the purview of the International 
Congress of Radiology which meets m Zunch m July 
of this year. It appears from the memorandum 
issued that a number of representatives from different 
oountries will give lectures and speeches at this pro- 
posed Congress, but we regret to say that we do 
not sec the name of a single British representative ; 
but other names, it is stated, will be added in succes- 
sive oommunioations, so that should the Congress 
take place, we hope to see some representatives from 
Great Britam take an appropnate part Those who 
desire more detailed information are mvited to apply 
to the temporary head office of the International 
Society of Radio-Biology, addressing their corre- 
spondence to . Dr Giocondo Protti, Venice (Italy), 
Canal Grande — 8 Oreg[ono 17S 

A Map of the Bntuh like, 1603 
In the University of Qdttmgen there is apparently 
the only copy of a map of the British Isles published 
m 1603 by John Woutneol and engraved by William 
Kip. It IS a large sheet cut mto four and came into 
the possession of the University in 1736 A photostat 
of the map is now m tho British Museum In the 
Oeographt^ Journal of December, Mr, E Lynora 
gives some account of this m^. Woutneel was a 
Flemish bookseller living m Lmdon and Kip was 
a Dutch engraver who engraved the thirty-four miqis 
m Camden’s “Bntannia" (1007) England and Wales 
on Woutneel’s map are copied from the second 
edition (1604) of the Hondius map and show different 
spellings and more names, some of which are taken 
from Saxton Scotland is copied from the Ortelius 
map of 1673 Ireland is bas^ mainly on the 1604 
map, but seems to contam some original work Hr. 
Lynam does not believe that this map was the 
general map of an atlas that embraced the anonymous 
county maps of 1608-3, which do not appear to be 
Kip’a work. It is not a good map Mistakes ore 
numerous and there is evidence of hasty copying but 
it IB notable for the mwking, not always correct, 
of battlefields, and its fine engraving. It will be of 
mterest to discover if other copies ore in existence, 

Biochsuucal Research la Ittcha 

Tmc Society of Biological diemists, India, now m 
its thud year, publishes aimuolly “Bioohemioal and 
Allied Research m India” ; the number for 1032 
has recently been issued. This pubhoation takes the 
, form of a review of research woik published during 
the year, by Indians and other wmkers m that 
country, usually in Indian journals. The subject 
matter is dealt with under ^ following headings : 
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CQxymea, agrioultuial ohamutry, food and nutrition 
of farm anunala, dairy ohsmistry, general mioro- 
biology, vegetable phyeiology. phytopathology, 
phannaoeutioal and medioinal chemistry, nutrition 
and vitamins, and the ohemutry of salutation with 
special referenoo to sewage and to water. The journal 
IS edited for the Society by a oommittee and the 
names of the reviewers are appended at the end of 
each section Upwards of three hundred papers are 
referred to, mdioating the vitahty of research into 
biochemical problems m India. Although many of 
the results obtained are chiefly applicable to con- 
ditions m that country, much of the work is of a 
wider interest and must be taken into oonsidoration 
by workers on similar problems in other parts of 
the world This journal forms a ready means of keep- 
ing m touch with biochemical research m India. 

Birds of Hswau 

A mroRT that Hui Manu, the bird society of the 
Honolulu and Sandwich Islands, has decided to under- 
take a scheme for brooding and distributing many of 
the vanishing birds of the Hawaiian archipelago, is 
of mterest, for these Pacific islands are perhaps the 
most isolated of all oceanic groups Rothschild 
(“Avifauna of Hawaii and noarby Islands", 1803- 
1000) records 47 species ftom Hawaii, 34 of which 
breed, and from the neighbounng island, Laysan 40, 
Kawai and Ktshan 41, Oahu 28, Molokcu 21, Maui 26 
and Lanai 18. The mtroduotion of many birds 
foreign to the islands, and particularly the European 
house-sparrow (Passer dome8t%cu9) now one of the 
commonest birds of the islands, has seriously affocted 
the native avifauna, while Wetmore {Nat Oeog 
Mag,, 18, 77 ; 1026), in a survey of the bird-life 
of the group, recorded considerable damage from 
the mtr^uotion of rats and rabbits It was m 1909, 
through the mterest of President Roosevelt, that the 
Hawaiian Bird Reservation was set up under the 
control of the Umted States Department of Agn- 
oulture. Amongst the fifty odd species recorded m 
the group, Hcilpnn states all the posseres and five 
of the aquatic and wading birds are peculiar 

North East Coast Insutution of Engmeers and Shipbuilders 

At a meeting of the Council of the North East 
Coast Institution of Engineers and Shipbuilders hold 
on February 12, Mr Summers Hunter, formerly 
ohairman of the North-Eastern Manne Engineering 
Co., Ltd , presented the warrant of the College of 
Arms granting armonal bearings to the Institution, 
Mr Summers Hunter has been oonneoted with the 
Institution for nearly fifty years as a president, and 
also an honorary fellow He is also a past president 
of the Institution and of the Institute of Marine 
Engineers. The arms of the bearings are an ancient 
ship with soils set, surmounted by a tower triple- 
towered between two wheels, symbolical of ongmeer- 
mg. The crest is a sun enoiroled by a oham, repre- 
senting the harnessing of the foroes of Nature for 
the use of man. The motto m “By Soienoe, Industry 
and Honour”. 


Aanoutieemenii 

Thb first educational tour of the Institute of 
Metals will be made to Belgium on April 8-14, when 
student members will have an opportunity of visiting 
six large metalluigioal eetablishmenta and of seeing 
something of Brussels (including its University) and 
Bruges. The cost per head will be £6 lOe. Students 
desirous of participating should communicate before 
March 12 with the Secretary, Mr. G Shaw Scott, 
36 Victoria Stn'et, London, S.W 1. 

At the annual general meeting of the Quekett 
Microscopical Club held on February 13, the followuig 
offlreni were elected for 1034-35 PrMtderU, J Milton 
OSord ; V%ee-Pre»tdentB, C. D Soar, J Romsbottom, 
E A Robins and J T Holder , Hon Treasurer, 
C H Beetow ; Hon Secretary, W 8 Warton , lion. 
Reporter, A Mnrley Jones , Hon Ltbranan, C H. 
Caffyn , Hon Curator, C. J Sidwell , Hon Editor, 
W P SolliH ; New Members of the Committee, Percy 0. 
Palmer, C Harvey, E J. Stroam, A W Sheppard. 

We much regret that the name of the author of 
the article untitled ‘‘Rofoivnee Chart for the Apparent 
Motioiy of the Sun, Moon and Planets” in Natttss 
of January 6, p 33. was spelt incorrectly The 
author's name should have bora prmtod “Dr B, K. 
Vaidya" 

Tuk enoyolopsdio “Hondbuoh der biologisohen 
Arboitsmethodon” edited by Prof. Abderhalden 
mcludos, among its most recent parts, one written 
by Dr. F. Zaoher. This instalment deals with the 
behaviour and development of insects aSeotmg 
stored products It can be recommended as on 
up-to-date work of referenoo written by a leading 
European authority on the subject. 

Affucations are invited for the following ^point- 
ments, on or before the dates mentioned . — A chief 
librarian for the County Borough of Southport — The 
Town Clerk, Town Hall, Southport (Keb 26). A 
prmcipal assistant (technical) in the Climf Engineer’s 
Department of the London County Council — The 
Clerk of the Council, The County Hall, Westminster 
Bridge, London, S VI (March 2) A City engineer and 
surveyor to the City of Bradford - The Town Clerk, 
Town Clerk's Office, Bradford (March 10) An 
assistant keeper on the higher teclmical staff of the 
Science Division of the Science Museum— The 
Director, Science Museum, South Kensmgton, Ixindon, 
S.W 7 (March 10) A vioe-prinoipal and head of the 
Mathematics Department at the Lends College of 
Technology— The Director of Education, Vkluoation 
Offloes, Lends (March 10). A mechanical engineer as 
assistant to the chief engineer of the Dublin Port and 
Docks Board — ^Tlie Secretary, Port and Ducks Office, 
Dublm (March 14) Two lecturers to share the teach- 
ing of mathematics, physios, biology, chemistry and 
geography at the Cambridge Trauung College for 
Women — ^The Principal (Maroh 14). A chief engmeer 
at the Bntish Drug Houses, Ltd., Graham SUeet, 
London, N.l — Hie Managing Director. 
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Leners to the Editor 

[YA* XdUor doM not hold Mmtdf retponotbU /or 
opmtont expntttd by Aw correapondtntt. NoiAor 
eon ho tmdortaJko to return, nor to eorreepond with 
the imtere rejeeted mamucryp/te intended far tine 
or any other part of Natubb. No nottoe w taken 
yf anonymoue eommunieatione ] 


Ik hu Huxley Memorial Lecture, extracte from 
which were publiahed m Hatubx of December 23, 
Prof A. V. Hill hsH made detailed atatomenta re> 
mrding the treatment of Qerman ecientiste by the 
National-Socialist Qovemment. These statements 
are not m accordance with the truth As a scientist, 
whose duty it la to discover and proclaim the truth, 
I venture to place on record the following facts as 
against the inaccurate assertions of Prof Hill 

The National -Socialist Qovomment has mtroduoed 
no measure which is directed aminst the freedom of 
scientific teachmg and research , on the contrary, 
they wuh to restore this freedom of research wherever 
it has been restricted by preoodmg governments 
Measures brought m by the National-Socialist Gkivem- 
ment, which have ^octed Jewish scientists and 
scholars, arc due only to the attempt to curlpul the 
unjustifiable groat u^uence exerois^ by the Jews. 
In Oermany there wore hospitals and soiontiflo 
institutes m which the Jews had created a monopoly 
for themselves and m which they had taken possession 
of almost all academic posts There were m addition, 
in all spheres of public life m Oermany, Jews who 
had come into the country after the War from the 
east This immigration had been tolerated and even 
encouraged by the Marxist government of Germany 
Only a very small part of the 000,000 Jews who earn 
their hving m Qormany has been aileoted by 
the National -Socialist measures No Jewish civil 
servant was affected who had been m office before 
August 1, 1914, or had served at the front for Germany 
or her allies or whose father or son had fallen m the 
War. 

Prof. Hill asserts that something more than a 
thousand scholars and scientific workers have been 
dismissed, among them some of the must eminent 
m Germany In reality not half this number have 
left their posts, and among these them are many 
Jewish and slightly fewer non-Jewish scientists who 
have voluntanly given up their posts Examples are 
the physicists Einstem, Franck, Bom, SchrOdinger and 
in addition Landau, Frftnkel (mathematician), Frftnkel 
(gynsBcologist), Frausnita (hygienist), and others. 
Prof Hill says that there are 100,000 people m con- 
centration camps m Oermany that they are 
there only because they wished to have freedom of 
thought and qieech Ihe truth is that there are not 
even 10,000 m the concentration camps and they 
have been sent there, not because of their desire 
for freedom of thought and speech, but because they 
have been guilty of high treason or of actions directed 
against the community. It must also be said that no 
women and children are imprisoned m the concentra- 
tion camps in order to bring pressure to bear upon 
their husbands and fathers. 

It would be a good thing to keep pohtical agitation 
and scientific reeeaiuh apt^ This is m the interests 
of science as well as m the mterests of mtemational 
soientifio co-operation But when a scientist does 


mix pohtics with soienoe, he should at atiy rats ftilfil 
the first duty of a scientist, udiich is oonaoMntkniaty 
to asoertam the facts before oommg to a oonolusion. 

J. Stabk. 

Physikalisch-Teohnische Beiohanstalt, 
Berlm-Charlottenbuig 
Feb 2 


With Prof. Stark’s pohtical Anti-Semitism I need 
not deal . to an unrepentant Englishman (without 
any Hebrew ancestry or Marxist allegianoe) it appears 
absurd. 

It IS a fact, in spite of what he says, that many 
Jews, or port-Jewa, have been dismis^ from their 
poets m universities, although they served m the 
lino m the Gorman armies m the late War There 
are dosans of such in the lists of the Academic 
Assistance Council : whether they were “Beamte” 
or not IS a qmbble. Nor is there sense or justice m 
diamusing persons who were not “Beamte” before 
August 1, 1914. 

l^ubtlm there are many grades of “dismissal'’, 
and m a technical sense oertoiidy some of the persons 
m our lists were not “ontlamen”. They have found 
it impossible, nevertheless, to carry on their work 
m Germany. Men of high standing do not, without 
cause, beg their colloag^ in foreign countries for 
help. Whether they were “dismissed”, or “retired”, 
or “given leave”, or merely forbidden to take pupils 
or to enter hbranes or laboratories is another quibble ■ 
the result is the same. It is mconsistent with that 
“freedom of scientific teaching and research” which 
the Gorman Government apparently is seeking to 
restore. 

As regards “high treason” and concentration 
comps, m England we do not call liberabsm or oven 
socialism by that name. The statement about women 
and ohildiw is a 'red herring’ — I never said or 
suggested anything of the kind. 

No doubt m Germany, after this reply, my works 
m the Journal qf Phynology and els^here will be 
burned 

May I take this opportunity of saying that the 
Academic Assistance Council (Burlmgton House, 
W 1) urgently needs funds — for in spite of all the 
quibbles, scholars and scientists are still being 
dismissed 

A V Hlii. 

University College, 

Gower Street, 

London, W C I. 

Feb 10 


Cytochrome and the Supposed Direct Spectroscopic 
Observation of Oxidase 

It has been shown previously' that some of the 
bands of tha absorption spectrum, described by 
Warburg and his oo-w o r k er s *i*. m Aoetobaoler (Bao- 
lorium paeteunanum) and ascribed by them to the 
oxidase or oxygen trsuosporting enxyxne, do not belong 
to this enxyme but to oytoohiome. It was also shown 
that Bimilw absorption bonds are visible not imly in 
orgamsms with a veiy ootive oxidation, such as 
Aoetobaeter or Aeotobaeter, but also in orgamsms 
having a much lower respiratory activity, such os 
breweis’ yeast, Baetlhu prOteue, B. eoU, and B. 
dyeenteria. 

The study of micro-organisms reveals certain 
variations in the Btruotare and propertiea of qyto- 
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diromo. While in tiw tuajonty of oaaea the abooiptioii 
■peotrum of cytoobrome is similar to that found in 
bakers' 3reast (1. Fig. I) in other eases (2-6, Fig 1) 
the bands b and o may be replaced by one band 
(b,) , or band a, usually lymg at about 603in|i, may 
be lifted either towards the short wave end (a,, 
680 mp or 090 mp) or towards the long wave end 
(a,, 688 m|i or 630 m|i) of the spectrum 
^ B. ptvtetu and B, eoli, m aAlition to bands bi, 
at 060 mp and d, at 030 mp, a very faint shading Oj 
eon be perceived at cdxmt 000 mp and a band a, is 
clearly visible at 628 mp. (This position having 
been determined with the revenion qieotrosoope is 
more correct than 630 mp given previously.) On 
shaking the BuspeiiBicma of these bacteria wi^ air, 
the bonds bi and d„ are replsMied by two very famt and 
diffuse bands at about 066 mp and 036 mp, while the 
bond a„ as was previously shown in Atotobaeter', is re- 
plaoed by a narrow band at 640 mp (0, Fig. 1) which 
m the absence of oxygen, or on reduction with 
sodium hydroBulphite, moves back to 628 mp. 
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The bonds at 628 rap and 646 mp represent, there- 
fore, the a-bands of the reduced and oxidised com- 
ponent a,. On shaking the suspensions of those 
baotena with air m presence of potassium cyanide 
(8, Fig. 1) tihe component 6| remauis m the reduced 
fonn, while the band at 640 mp du^ppeus completely, 
as was recently shown to be the case m Azotvbacter*, 
or IS more probably replaced by a diffuse band in the 
green, too ieeblo to be detected m the thick sus- 
pension of bacteria. The effect of potassium cyanide 
on the absorption spectra of these baotena differs 
therefore mazkedly fxom its effect on B paUtunmum, 
In the latter, acoording to Warburg and his co- 
workers, potassium cyanide m presence of oxygen is 
remonsible for the appemaaoe of a bond at 639 mp 
when the suspensioiia of these baotena (B. ooh, 
B, proteua and Asotoboetor) are saturated with carbon 
monoxide, no change can be notiaed m Uie yellow 
region of the spectrum (at about 690-693 mp) where, 
under similar conditions, a narrow band appears m 
B. fxuteunamim*'*. The band m the red (a,), on the 
otlier hand, in presence of carbon monoxide is shifted 
from 628 mp to 634 mp (7, Fig 1) The carbon mon- 
ozida compound of the component Oi has therefore its 
a-bond (634 mp) at least 400 A. nearer the red end of 


the spectrum than the a-bond of the photochemical 
abeoiption spectrum (090 mp) obtained with yeast or 
with B. paateunanum and ascribed to the oxygen 
transporting enzyme 

That the band m the red (Oa) does not belong to 
this enzyme is shown by its pecuhar distnbution m 
cells of vanous organisms. Wiule this band is visible 
m a 4 mm. layer of a 60 per cent suspension of 
B. colt. It IS mvisible m a coke 8 mm. thick of bakers' 
yeast, the respiratory activity of which is, if onytiiing, 
higher than that of B. colt. Moreover, in a i^xtuie 
of a suspension of B oolt with that of bakers’ yeast, 
both bands a (of yeast) and a, (of B colt) con be seen 
simultaneously, which shows that the band a,, if 
present, would not be masked by the bond a. It 
should be noted, however, that tho bands a, (680 mp 
or 690 mp) and a, (628 mp or 630 mp) have been 
seen so far only m cells whore the typical band a 
(603 mp) was missing 

The components of cytochrome, as was shown 
previously, are luemochromogen compounds wluch 
differ from artiffoial compounds like pyridine- 
hiemochromogen m that they do not usiuJly react 
directly with molecular oxygon or carbon monoxide. 
Those differences are, however, not constant. In 
fact, tho components of osrtoohromo, being more or 
less labile, are easily modified under tho influence of 
vanous factors and acquire the properties of artificial 
hsemoohromogens in reacting with molecular oxygen 
and carbon monoxide 

Of all the components of cytochrome, the com- 
ponoit a IS perhaps tho most labile It is not 
nirpnsing, therefore, that some of its denvativee 
such as Ui m B paateunanum or Ug m B eolt, B. 
proteua and Axotobacter, exhibit tho above mentioned 
properties of the artificial luemochromogen com- 
pounds 

It may be stated in conclusion that all the absorp- 
tion bands of hiematin compounds soon by the direct 
spcotroscopio examination of cells of different 
organisms belong either to free hounatm or to the 
different components of cytochrome, and that no 
band seen so far can be ascribed to tho oxidase or 
the oxygen transporting enzyme 


Molteno Institute, 
Umvorsity of Combndgo 
Jan 3 
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Chemical Separauon of the Isotopes of Hydrogen 
In their note on this subject* Messrs A. and L 
Farkas have rrjKirted the following values for the 
ratio, a, of the sjiooifio rates (H* H*) at which the 
isotopes aro dischorgfxl when the metals indicated 
undergo solution in water ■ Na, 1 2 ; Ca, 1 6 , Al, 2 ; 
Zn, 4 Excoptmg the statement that Hiilphuno 
acid (0 1 N) was present during the dissolution of 
zme, no mdioation is given ooncemmg the ooiiditions 
imder which these experunents were performed 
ffimilar experunents have been m progress here, 
which will be fully described m a paper shortly to 
be submitted to the Chemioal Society, and the pur- 
pose of this note is merely to suggest that the figures 
recorded by Messrs, A L Farkas aro not to be 
regarded os oharao^nstio constants of the metals. 
It would Boom flom a comparison of their results 
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with ours that the valuo of a for any given metal 
must depend m some unknown way on the expen- 
mental oonditiona For example, instead of 1 -S for 
sodium, we find 2 9, and this figure appears inscmsi- 
tive to the variations of conditions we have tried 
(2 8, 2 8, 3 0, 2 9 for media rangmg from strongly 
alkaline to strongly aoidio) Our ratios for oaloium. 
1 S-1 8, and alummmm, 4 0-4 9, seem to show a 
more definite dependence on oonditiona, tho higher 
value m each oaso relating to reaction in an alkaline 
medium Tho case of sine roquiros special comment 
because pure xino is scarcely soluble in dilute sul- 
phuric acid, and, when impure sme dissolves, the 
hydrogen is mrobably liberated at least partly at tho 
unpurities, ^e most nt^arly pure sine we o^d got 
to dissolve, containing only a minute trace of carbon, 
gave the valuo fi 6, but commercial zme gave a 
hi^ior value, 0 8, and zino-coppor couples, prepared 
from pure (insoluble) zinc and varying quantities of 
deposited copper, yielded values ranging to 8 0 It 
seems possible that the use of metallic couples may 
prove a useful auxiliary method of ooncontratmg the 
heavier isotope of hydrogen 

Our isotopic analyses have m all cases been 
earned out by determinations of tho density of water, 
and in tlus connexion we would acknowledge the 
receipt of valuable help from Mr. J N K Day. 
Wo should mention that our experiments include 
the study of a niunber of other metals and also of 
some compounds which, on reaction with water, 
give volatile hydrides. 

£ O HtToraa. 

C K iNoonu 

0 L WiLBON. 

University College, 

London, W C 1. 

Feb 13. 
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Electrolybc Concentration of the Heavy Hydrogen 
Isotope 

Mxssbs R P Belt, and J. H Wolfendon* have 
recently given their exponenoe m concentrating the 
hydrogen isotope, namely, that nickel, platinum and 
copper arc about equally efficient as cathodes, and 
m general the efflcicmcy is surpnsingly insensitive to 
the conditions of electrolysis BroaSy spooking, this 
IS also tho oonoluBion wo have reached in a study of 
the electrolytic separation There are, however, real 
differences between different metallic cathodes 
It IS a oonvenienco to have a name for the quantity 
« defined by d log H =« d log D, and we propose tho 
term ‘ idectrolytio si'paration coefficient’' (this a is 
the inverse of the one used by Bell and Wolfendon) 
The electrolytic separation ooeffioienta of the metals 
which wo have exammed all lie between 7 9 and 2 8, 
tho senes in descending order bemg 
Smooth Pt, Pb, Fc. Cu. Ag. Ni, W, Ft block, da 
liquid, Elg 

The ooNkOcient is slightly lower m acid than m 
alkalme solution. In agreement with Bell and 
Wolfsnden, moderate changes m current density do 
not make much differonoo The position of lead 
relative to platmum and to mercury is remarkable. 

With regard to the application of the over-voltage 
theory of Oumey, we should like to refer to one 
pomt The theory m its original form implied that 
the atoms of H (or D) formed by neutralisation of 


the Ht0+ (or H«DO'l') ions are at a very hig^ energy 
level, namely, the energy of flree atoms flirther 
increased by the large positive potential Miergy 
pooMSsed by the group H|0 at the moment of 
neutralisation. This mvolves a very high activation 
energy, and calculation shows that even if the whole 
of tho applied over-voltage is drawn upon to reduce 
the activation required, no reasonable amount of 
current would pass from the solution to the cathode. 
It must, therofore, be supposed that the activation 
energy (known to be of tho order of 10,000 calories 
from Bowden’s measurements) is not so high as 
corresponds to the production of free atoms, brcause 
of the forcoe acting between hydrogen atoms and the 
metal atoms of tlie cathode surface These forces 
modify both tho potontial energy curves H+ — ^H,0 
and H — H,0 , and since tlie isotopio separation 
depends on the steepness of these curves, differoat 
metals would givn different eleotrol 3 rtio sepiaration 
coefficients But it seems to us that serious difficulties 
lie m the way of accepting the over-voltage mechanism 
proposed by Gurney, i^ioh we discuss in a forth- 
commg article 

B Topley 
H. Eybieu 

Frick Chemical Laboratory, 

Pnnoeton University, 

Pnneeton, N J 
Jan 21 
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Nature of Anbbodies 

It was found by Breinl and Haurowitz‘ that when 
proteins of an agglutmating serum had been coupled 
with diazotised atoxyl (p-amino-benzene-atsinio acid), 
the agglutinating power of the serum was not wholly 
lost. In this process, the proteins are themselves 
converted mto aso-dyes, but the products are not 
strongly coloured. If, however, benzidine is tetrazo- 
tised, and coupled to Ji salt and to the serum 
proteins, according to the method of Heidelberger, 
Kendall and Soo Hoo', a deep red compound is 
formed, and the agglutinin again is not wholly 
destroyed 

If the agglutinins of the serum are proteins, this 
coloured product should be adsorbed spocifically by 
homologous baotena Actually tho protem dyes thus 
formed are nadily adsorbed non-speciflcally Never- 
theless, if weak Bolutiona are used, a stnkmg quantita- 
tive difference can be shown between the degree of 
adsorption by homologous and heterologous baotena 
For example, two tubes (A and B) were put up. 
A contained a suspension of typhoid bacilli, eight 
nununal agglutinating doses of typhoid-agglutmin- 
dye (prepared from the euglobulm of typhoid agglu- 
tinating serum) and untreated cholera agriutmatmg 
serum. B contained a suspension of cl^ora vibno 
m place of typhoid bacilli, the other constituents 
being the same os m A. After sg^utination was 
complete, tho agglutmated baotena deposited m A 
were pink, while those m B were colourless. In the 
converse expenment, using cholera-agglutinm-dye, 
the cholera vibnos were coloured, the typhoid bacilli 
unooloured. 

This specific adsorption of the dye from the 
homologous coloured agglutinm is compatible with 
the theory that the agglutmins are proteins, but 
still leaves room for the alternatives i (1) that tiie 
sgg^utmm IS attached to protem and not removed 
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when the protein u coupled to the dioeo compound, 
and (S) that the agglutuun » a non-protem aromatic 
gubetanoe which will form an aao-dye. 

Supposing that the dye taken iqi speci&oally by 
the oaotena is protem-dye, the amount oan be 
estimated colonmetnoally. In example A, 1 ml 
of standard agglutinablo suspension took up 2 x 10** 
gm ; of the eight minimal agglutinating doses 
added, less than one doso was left m the supernatant 
fluid The minimal agglutmating amount for 1 mi 
of suspension is therefore about 2 X 10~' gm , 
an amount less than that roquirod to form a con- 
tinuous layer on the surfaeo of the baotona. If this 
estimate is correct, it is not surpnsing that prepara- 
tions of agglutinin should have been prepared in 
which protein could not bn detected 

John MABaxcK 

Hale Clinical Laboratory, 

London Hospital 
Jan 18 
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Progestm m Placental Extract 
Hrvxhal facts have led to the supposition that the 
001 pus luteum hormone, called progestin by Allen and 
Comer, should bo present in the placenta; for example, 
the fieijuently observed oontmuance of pregnancy 
in women afU<r removal of the two ovaries and the 
incnsised threshold lor the action of oostrin m 
pregnant orumalH, even after castration (Courrior) 
Collaborating with Dr, A, Luchs, two of us (P, d F 
and M. T ) have tnod in vain to extract progestin 
from the placenta and have published negative 
results* We had, however, obtained slight indications 
of activity of such prepwrations and thereforo con- 
sidered that the search for this hormone in the 



prepared from plaooita of pregnant cows and tested 
on an adult castrated rabbit (6,80Q gm ) and on an 
infantile activated rabbit (500 gm ) Both animals 
showed distinct proliferation of tlie endometrium m 
doses of 1,500 gm and 500 gm. respectively of fresh 
tissue The output of hormone is still rather low 
and our investigation is now being extended to a 
quantitative study of human and animal placenta 
obtained during pregnancy for other reasons than 
abortion. 

A A Adlrh 
P DB Fkbkrrv 
M Tausk. 

Organon Ijaboratorios, 

Oss, Holland 
Deo 20 


Fme Structure of the Kn Line of Beryllium 
Thk Ka line of beryllium, occurring at the very 
long wave-length of 115 7 A , was measured by 
Sdderman*, who found it to consist of a brood band 
10 A. wide In view of the nxiently discovered fine 
slaiictum of the carbon Ka line, I have rc-investigated 
tlie bpryllium soft X-ray spectrum, and, as the 
spectrogram (Kig 1) shows, have found it to consist 
of two diffuse components 'fhat at the longer wave- 
length is the stronger The separation m 6 3 A or 
4 8 oinctron-volts The measurement of the long-wave 
component is, however, diflloiilt, as it ooincidos with 
the fifth order ot oxygen Ka A comparison of the 
width of the component with that of the fourth 
onler of oxygon Ka shows that it is too wide to be 
due to the oxygon lino 



placenta should be continued. W. M Allen ood B. K. 
Meyer* have recently deaonbed a method for the 
quantitative separation of proratm from OBStrm and 
omphasued the importance of their method for the 
isolation of progestm from sources which are very 
noh m OBstinn. 

Using their mefhod, we have now demonstrated 
the preeenoe of progestm m two loU of plaoenta. 
The fint batch was extracted firom full term human 
plaoenta and teeted on on infantile rabbit (activated 
with OBStrm after Claubexg’s method) and gave 
distinot proliferation m a dose oorresponding to 600 
gm. of fresh tissue (Fig 1). The second batch was 


Fia 1 

There are two possible explanations of tho duplicity 
of Be Ka The first is suggested by the carbm Ka 
structure'. The carbon line consists of two (or possibly 
more) components The stronger of these is attributed 
to the C Xa,,i lino and the vreaker, short-wave com- 
ponent IS probably the ordinary satellite Ka„ A 
simple cfdoulation of the expect^ separation agrees 
with the observed value. A similar calculation for 
beryihum also is in rough agreement with the separa- 
»tion given above The second possible explanation 
artses out of the fact that the surface of the beryllium 
IS heavily oxidised m my expenmemts, and it is 
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poMible that, whilst one of the oomponente obtained 
IS due to oxidised beiyllium, the other is due to the 
pure metal This possibihty is now being investigated 
Two other points of mterest are observable in 
the speotrogram First, a faint absorption line 
appears at the short-wave edge of berylhum /Ca 
This absorption seta m at about 111 1 A Secondly, 
there is quite a strong satellite observable on the 
long-wave side of O Ka at about 24 6 A More 
precise determinations of these wave-lengths will be 
published later. 

Physios Laboratories, F. C Cuaucliv 

University College, 

London. W C 1. 
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has not yet been found. This flaot, and the dsmaroa- 
tion between mechanisms Bj and B, may have a 
ooimnon ongm m the limited range of dilution 
conventionally employed. 

There is no incompatibility between the two 
hypotheses. On the othw hand, Lindemann’s theory, 
accepted as tiie explanation of a well-known effect 
discovered by Hinshelwood m gaseous reactions, is 
in a sense complementary to Ingold’s theory, which 
derives its supj^rt from the successful prediotion of 
the course of organic elimination reactions. 

E. A. MoaLwnr-HuoHBa. 

Ph 3 raikalisch-Chemisohee Institut, 


Germany. 
Jan 6 
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Dynamics and Mechanism of Aliphatic Substitution 

SuiTOB> observed that alkyl hahdos and sym- 
metrical ethylene di-halides react bunoleoularly with 
sodium thiosulphate in water, but that tlie velocity 
of reaction with lodoohlorothane and bromoohlor- 
etliaiie was independent of the oonoontration of 
thiosulphate The phenomenon under discussion is 
the transition in kmetic order of a reaction due to a 
very slight modihoation in the structure of one of 
the rooetants The problem has been discussed by 
E D. Hughes and Ingold', who reveal varied and 
more reliable instances of the same phenomenon 
For example, ^-phenylothyltnmcthylammoaiura 
hydroxide decomposes biraolecularly, whereas halides 
of tho oorrcsponding p-nitro derivative ileoompose 
ununoleoularly 

The velocity of hydrolysis of both ethyl chloride 
and tertiary butyl ohlondo depends on their oon- 
oontration, but only m the former cose is it inHuenoed 
by the concentration of alkali Tho olimination of 
methyl alcohol and tertiary butyl alcohol from 
substituted sulphunium hydroxides are processes of 
the second and hrst order rospootivcly (£ D Hughes 
and Ingold') According to the theory of Ingold, 
relating to reactions of typo B, high cationic stability 
of the rejeotable group and low nucleophilic activity 
of the reagent-anion tend to favour a unimolecular 
meohomign, whirh m turn admittedly implies a 
relatively long life to tho activated organic ion 

The question may now be raised whothor the 
kinetic distinction observed between two simUar but 
speciho chomioal reactions under ordinary conditions 
would persist at totally different concentrations In 
principle it IS possible for the order of reactions of 
Bi and B, respectively to booomn reversed below 
and above a ontical concentration (c) of the reagent 
anion ; c (m gram-molecules per litre) would be 
related to the average life-time {() of the activated 
organic reactant (m seconds) by the equation 

( V y 

p IS the reduced mass of the moleoulea oonoemed ; 
and A, which is a function of tho molooular diameters, 
IS approximately 11. From Slator’s data, t for 
lodo^orethane beoomes about 6 x 10-" second. 
The Lmdemann mechanism thus leads to plausible 
results when applied to reaotiona m solution ; but 
it IS noteworthy that ohongo in kinetic order due to 
variations m the oonoentration, although sought*. 


Atmospheric Prcanirc and the Ionisation of the 
Kennelly-Heaviside Layer 
EviDKNCn of a connexion between meteorological 
oonditions m tho troposphere, and the behaviour of 
radio waves reflected from the Kennelly-Heaviside 
layer has been noted by Colwell' in Amenoa and by 
Ranzi' in Italy. Again, Stagg' has discovered a 
relation between the diurnal vanation of barometne 
pressure at Aberdeen and the general state of mag- 
netic conditions over tho earth There appears little 
doubt that some relation exists between conditions 
m the troposphere and tho ionosphere 
Evidence which appears to bear on tho fundamontol 
nature of the relationship has been obtained as a 
result of two senes of expenmonts earned out m 
Melbourne and Sydney during 1931 and 1932 
In the first senes, earned out at the University of 
Melbourne with the collaboration of Mr R O. Cherry, 
during November-Decombor 1931, and March-Apnl 
1932, the average mght mtensity of the sky wave from 
the transmitter 3 AR^IO kc /see.) was measured at a 
distance of 90 km From the second senes, earned 
out between Melbourne and Sydney on a frequency 
of 1416 ko /sec dunng October 1932, it was possible 
to hnd directly tho maximum ionisation density m 
tho E layer from observations of the rays of known 
angle which penetrated that layer. 

From both senes a very close direct oorrelation is 
evident between the average night-time ionisation 
density m the E layer and tlm barometric pressure at 
ground-level measured at a tune ranging from 12 to 
86 hours after the ionisation observation. For 
example, if on any ni^t the average ionisation 
density is greater than that on the preceding night, 
tiion ^e bwmeter mvanably rises withm the time 
mterval mentioned. In most oases the tune lag is 
near to twelve hours, the greater lag being associated 
with slower moving disturbances 
The results obtained in the first senes of expen- 
ments are m complete oooord with those of Colwell, 
though the explanation offered differs considerably 
from his Thus, Colwell considers that the “E layer 
is oonoentrated m the regions of low pressure”*, 
resulting m a stronger post-sunset signal. On general 
theoretical grounds it is much more probable that a 
stronger mght signal on the firemunoy of HUKA 
(980 ko./sso ), upon whuh station Colwell’s measure- 
ments were mode, would result ftom a deereated 
mtensity of icmisation in the absorbmg portion of the 
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R layer. Stioh a deduction is even more probable for 
the fiequenoy at which the first senes of measure, 
ments deecnbed above was made, there being small 
possibility of electron limitation being operative so 
ea^ m the night. 

Ibat this view is substantially correct appears to 
be shown by the rcnuukably close correlation found 
m the second senes of ezpenments, which gave the 
ionisation density directly. 

The relation of the results descnbed above to those 
of Ranxi, which ore pnnoipally oonoemed with the 
occurrence of abnormal night time increases m 
ionisation, is not so obvious. It seems clear, however, 
that m seeking an explanation of abnormal night 
ionisation, the poesibihty of honsontal movements of 
the ionosphere must not be overlooked. The phen- 
omena deecnbed above strongly suggest the presence 
of winds at these high levels of the stratosphere. 

This work is being carried out under the auspices 
of the Australian R^io Research Board, to which I 
am mdebted for permission to publish this advance 
report. D F. Mabtym. 
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Small Sand Craters of Seismic Origm 

Ton small sand craters of seismic ongin, descnbed 
by Dr. Sheppard in Natobx of Deoembor 30 (p 1006), 
as examples of unusual structures, are common 
results of severe earthquakes in alluvial regions. | 
The formation of such vonts and their related flwures 
woe first explained by B. Mallet and T Oldham m 
the case of the Caobor earthquake of January 10, 
1869', and their theory was adopted later by K D. 
Oldham m his desonption of the numerous amd 
widely spread ocourrencos caused by the Great Indian 
earthquake of June 12, 1897*. Bnefly, this theory 
postulatas a certain amount of vertical movement 
fiom below, resulting m the teanamuwion of the 
wave motion through layora of loose, ooey sand mto 
tho overlying, impervious and hardw layers of the 
surface alluvium. Tho inertia of tho latter is behoved 
to causo a oomprossion of the watery sub-stratum 
and the expulsion of port of its contents through 
simultaneously formed cracks above, usually as a 
geyser-like flow. The spurtmg which reliable eye- 
witnesses state takes place on these oooasiona, the 
return of the water when quiescence is attained and 
the formation of the craters with their scored sides, 
are all aooounted for satisfactorily by this theory. 

The epioentral tract beneath which the Fegu 
earthquake of May 6, 1930, originated, happened to 
form part of a vast alluvial plam m I^er Burma, 
and smid vents, craters and sloughs were produced 
over wide expanses of country as a result* Similarly, 
after the earthquakes of December 8 and 4, 
1930, in Upper Burma, many examples were noted 
m suitable plaooe, for their formation demands a bed 
of watery sand, overlain by a thick deposit of olay*. 
In no case, so far as they woe exommed either by 
my ooUeogues w myself, was any evideooe found to 
lead to a modification of the older theory, still less 
to adopt the belief that they originated m a subaidmoe, , 
of tha land, followed by a lestoratton to its ongmal 
level, as stated by Sheppard. Insuffloiwit attention 
haa been paid in tha to the mebaa of gas which 


may be so hberated from water-beanng strata 
charged with decomposing organic matter in such 
ntuations. but this would m any case only mtensify 
the known, meohamoal, surface effects of the disturb- 
ooces. 

'Die suggestion that the sandstone dykes of the 
Tertiary formations of south-western Ecuador may 
have been mjeoted during earthquakes, recalls 
Kendall’s identical explanation of tho sandstone 
dykes and “fossil sand blows’’ of vanous parts of the 
British Coal Measures*. j Coooiw Bbowm. 

(late Supermtendent, 

Burma Party, Geological Survey of India). 

“Dunehn’’, Broxboume, 

Iterte 
Jan. 19. 
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The Infimte and Eternal Energy 
1 8HA£,r. be obliged if any reader of Natubx con give 
mo the reference for Ilerb^ Sponoer’s statement that ; 

"Amid tho myiitoriu*i that become more mysterious 
the more we exammo them, wo find the one oortamty 
that we are m the presence of an mflnite and eternal 
energy from which all tliinn proceed ’’ 

1 quote from memory of reading this statement 
some forty years ago I think it was m the form df* 
a letter on the completion of the “Synthetic Philo- 
sophy’’ I have failed to trace it at the British 
Museum or m Herbert Spencer’s works, and the 
Herbert Sponoer Trustees have been unable to find 
the reference for me. Prof. Wilhelm Oatwald had 
not heard of it, and he asked me for tho reference ; 
but I was unable to give it to bun. 

It was widely quoted and commented upon in 
the Frees at tho time it was published. Consequently, 
It 18 strange that there should be any difficulty m 
findmg the roference 

Villa Waitemata, 

69 Boulevard de I’Obsorvatoiro, 

Monte Carlo. 

Jan 17. 


Tidal Bores 

In Natubb of February 3, p. 180, refotenoe la 
maHn to a suggestion by Dr. Vaughan Cornish that 
a co-operative study of the TrMit Bore should be 
undertaken by a group of students, equipped with 
tide-gauges, etc. 

The lato Mr. Champion devoted muoh tune to 
observations m the Trent, using a speoml tide-gauge, 
at a large number of places. At his death we under- 
took to examine and collate all his material, which 
was presented to us by his sister. This work is nearly 
completed, and tbs results will shortly be pubbahsd. 
The oharaotensbo shape of the bore m dkeol, sue, 
rates of travel, etc., have been deduced for a number 
of stations. X. Doodson. 


Liverpool Obaervalory and Tidal Institute, 
Tha Obs^atoiy, 

Birkenhead. 



NATURE 


FBbruaky 24 , 1934 


Reiearc 

Nudity in Bngliih Polk-Dandng. A photograph of m 
onrved woodan poael, nbout 14 in. long, fonnoiljr in 
Lancaster Castle, repreiie p ti n g figures apparently 
engaged in a moms dance, is published m tiie Journal 
qf the Engluh Folk Donee and Song Soeietj/, vol. 1, 

S, by Miss A. O. Oilbhnst. The panel is of un- 
oertam date, but is probably oontmporaiy with 
Henry VII.' There are seven figures repr e eented. of 
which (me wearing a cloak and feathered cap carries 
pipe and tabor, while another, wearnig a hi|^ cap 
and distended skirt and bearing a laiUe for oontn- 
butions, IS evidmitly the ‘Maid Manan*. The fool 
wears cap and beUs and camcs a bauble or bladder 
The third fimire m the processional is either a nude 
woman or a Ixiy with artificial femsto charaotenstios 
penKmatmg a woman. Sir Edmund Chambers, to 
whom the photograph has been submitted, suggests 
a oonnexum with whatever it may bo that 1km at 
the bottom of the Lady Qodiva legend and procession. 
There is evidence for the appearance of nude figures 
in English dances in the Britan denunciatum of 
“h^t, lewde and lascivious dcmoing’* m which the 
“greatest abuse*' of aD was “dancing naked m nets", 
the moms dancers, it was said, coming to danoe 
ab(mt church during cLvine service. It is to be 
noted that nude flgiues on miaenoords, dating from 
tile fourteenth to early sixteenth oentunes at Beverley 
St. Mary, Worcester, Norwich, and elsewhere, wear 
nets while ndmg on goats, stags or geese It has 
been suggested that these nets may have served the 
purpose of ‘fleshings’. The subjects of medieval 
misencords seem freiiuenUy to have been denved 
by the ortut from what he hod seen m plays and 
pageants. 

Growth Phssa of the OrBsniim of Cattle Pleuro- 
pneumotua. The micro-oiganism of this disease m some 
of Its stages of growth is just on the limit of visibility 
and is filterable at times through a Berfcefeld V 
filter. Bordet noted that m serum-broth cultures 
spinllar and filamentous forms develop together with 
small globular and nng forms. Other authors have 
suggested that some of these appearances may be 
artefacts, and various guesses have been made as 
to the positron of the organism, which has been given 
such generic names as Aeteroeoeoue, M\oromyeea, 
Myeoj^aema and AsteromyoM. J C Q. Ledinghmn 
has DOW stwhed the problem, and has obtained much 
information by the use of impression preparations 
of growth on sohd media (J. Path and Baet , 87, 
No 3, 398 ; 1933) Aooordmg to him, m the mitial 
stage of gKiwth, numerous de^y stammg chromatic 
corpuBoles are seen with randfying laments of 
varying length and containing m their substonoe 
small chjromatio bodies. Detached pieces of filaments 
form the vibnonio forms of Bonlet. The threads 
form iromplioated messes of filaments havmg much 
resemblsnoe to ootmomyootu colonies. Teimmal 
and oidomyodiid (diromatic nodes in the mycelial 
filaments si^ up mto large oval structures, and m 
tiie folly developed colony become surrouniiBd with 
a thick sheath amidst the tangled mycdiol tiueods. 
Tjedingham considers that the organumi, as well os 
that of ‘agalactia’ which was also studi^ must be 
placed m the faznily ActtnomyeelaoscB. Fdterability 
throu^ filter eandlea, he suggests, may be due 
to an unusual plasticity of the protoifiasmio struc- 
ture. 


h Items 

Plum Rust Fungus on Apricot and Fiach. The disease 
of the plum caused by a rust fongns, Pueeinut 
pnmi-epinoem, has been known to occur m Bnghah 
gardens for many yean. A recent paper by mf- 
B S. Salmon and Mr. W. M. Ware (Oardenerw' 
ChronuU, Deo. 80, 1988, pp. 490-492) reports that 
the disease is now attackmg ^inoots and peaches m 
several chstneto. The new hosts do not appear to be 
attacked very severely, and the damage caused is 
very shght m oompaiim with the heavy losses of 
Amenean and New Zealand growers. Diaaonptions 
of the fungus are given m the paper referred to, and 
the mterestmg suggestion is made that the physio- 
logioal variation described by Jaoky os “form 2’’ 
hu been mtroduoed to Qrwt Britain from the 
Continent. Ansmoas ooronaria, the St. Bngid 
I anemone, is the winter host of the fongus 

Stocks tor Cherries and Pears. The fundamental work 
of the staff of the East Mailing Research Station on 
the standardisation of apple stocks is now being 
I extended to the cherry and pear crops. In the JoumM 
of Pomology and HotUetMural Sounee, 2, No. 4, 
December 1988, two pc^rs are publuhad — “Stocks 
for Morello Cherries’’ oy Mr. N H. Orubb (pp 276- 
804), and “ ‘Free’ or Seedling Rootstocks m use for 
Pears ; theu Description, Selection, Vegetative 
Propagation and Preluninary Testing’’ by Mr. R. O. 
Hatton (pp 30S-334) Three mam types of ciherry 
stiroks were tried — sweet (dierry, Maholeb and acid 
cherry — and each type was budded or grafted with 
scions of Morello. Sweet cherry earned a smon growth 
of moderate vigour, but sheeted stocks showed 
considerable dififocnces. Mahaleb was considerably 
larger than sweet cheny in the early stages, but 
latOT became weaker and more spreachng m habit 
Acid chcTiy stocks were found to be distinctly 
dwarfing. Hatton has classified the firee pear 
rootsto<iks of Europe, obtauung four mam botanical 
groups (A, B, O and D) Some very stnkmg differ- 
ences m vigour of vegetative clones have been found, 
and tested under fi^ oomhtions. The botanical 
groups all varied considerably, and it is mterestmg 
to note that the extremes of vigour were exhibited 
by members of type (7. The stock numbered CTJ 
produced a total wirod-growth of 124 metres, whilst 
04 only gave 68 metres. 

Kerguelen Archipelago. Sir Douglas Mawsim oon- 
tnbutes to the Oeogravhieal Journal of January a 
paper cm Kerguelen which embodies the results ol 
his observations during toe D t eoovery visit m the 
summer of 1929-80. The Kerguelen Arehrortare, 
Heard and Macdonald Islands are oonsiderecl to be 
subasnal features of a vast submarine rise on the 
fioor of toe Southern Ocean. This nae, which was 
traced by the Dteoovery mto a high soutom latitude, 
was formerly supposed to represent the remains of a 
submerged continental land mass, but Sir Doug^aa 
Mawson believes that the petrologi^ evidenoe pomts 
rather to the Kerguelen area bei^ an igneous blistor 
on a deep ocean floor. It may, however, have been 
of oonsHlerably greater extent during the low-level 
stage of the sea in the peak period of Pleistocene 
gdodation. Another pomt of interest is toe evidenoe 
toot the present land topogn^ihy owes most of its 
foatures to toe woric of ice. Shi^ ice has done much 
of the work while deeidy-eat glacial grooves an 
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■uparimpoaed on the earlier more general ero 0 ioa. It is 
(dear that m plaoes, partioularly on the west, shelf loe 
did much to protect we ooaat from marine erosion. The 
paper moludee a revised map of soutdi-east Kerguelen. 

Pnmaiy Stsndanl of Light In an article published 
in IForM Power of August 1933. Dr. J. W. T. Walsh 
gave a history of the attempts that have been made 
to estabhsh a primary standard of hght leadmg up 
to the TTork of Ives on the black-body standard As 
a direct oonsequenoe of this work, the International 
CommiSBicm on Dlumination recommended that the 
brightness of a black body under precisely defined 
conditions should be adopt^ as the wimoty standard 
of hght. Followmg on these lines, the United States 
Bureau of Standoi^ developed a form of blook body 
standard which is rwardod as very satisfactory. It 
consists of a small tube of refractory material held at 
the freezmg pomt of platinum by immersion m a 
bath of the solidifymg metal. The tube is mode of 
thona and the lower end is filled with powdered 
thona The apparatus is placed m on mduction 
ftimaoe operated by ouiTent at a million frequency 
The brightness of the hole at the top of the tube is 
then measured photometnoally In a second article 
published m the January number of World Power, 
Dr. Walsh gives the results obtamed with this 
apparatus at the national laboratories of France, 
Oroat Britam and the Umted States These results 
are: France 68 84 mtemational candles per square 
centimetre. Great Bntam 69 10 and the United States 
68 84 This shows that the standard developed at 
the Bureau of Standards represents a primary 
standard of light which is reproducible from specifica- 
tion to the precision of abwt a quarter of one pw 
cent This is a great advance on any previous pro- 
posal. The adoption of this standard m no way 
affect the value of the international candle Its only 
function IS to ensure that there is no drift in its value 

Heats of Diluboa. A study of the heats of dilution 
of aqueous solutions of zmo, cadmium and copper 
sulphates at 26° (Lange, Monheim and Bobinaon, 
J. Amer Ohem Soe., December 1933) has given 
results of mterest m the theory of strong electro- 
lytes. Withm the limits of error, the measured 
(mtennediate) heats of dilution were proportional 
to the square root of the molabty below 0 001 molal. 
Although this IS m agreement with the limiting 
Debye-HUokel law, the value of the factor of pro- 
porUonoh^ was not m agreement. The extension 
of the theory by Qronww, La Her and Sandved 
requires that the heats of clilution should fuse mto 
the limiting law stnu^t lines at very low oonoentra- 
tions. It was found, however, Uiat the individuahty 
of slope persists to the lowest measured oonoentra- 
tion, 0 00006 molal, although this behaviour is not 
disclosed by other methods of measurement, such 
as sleotromotive forces and fieesing points, a result 
which the authors suggest is partly due to the lower 
aoouraoy of such types of measuzement. The values 
for the beats of diluticKi are also not m agreement with 
those found by the eleotrochemioal method, although 
there is no theoretical ground for expecting the two 
methods to yield different results. The values for the a 
parameter (oorreotion for ionic radius) m the extended 
theory are found to be different for sino and oadmium 
■ulpbatea, althou({h ^ eleotnoal method bad given 
practically the same values, and the values of the 
initial slopes for these 2-3-valent salts were m poor 
agreement with the value required by the limiting law. 


Cracking of Cement. A report issued by the Depart* 
ment of Soientiflo and Industrial Reseat (Building 
Besearoh Teoh. Piqier No. 16, “Temperature Rise m 
Hydratmg Concrete”. London : H.M. Stationery 
Oflioe, Is Sd. net) deals with the rise m temperature 
in. oemorete m the prooeea of setting and hardening 
caused by the ohemioal reactions between water and 
cement. In large mnnsos of oonorete the rises in 
temperature may be oonaidetable, and this may not 
only afleot the properties of the materiid itself but 
also may mfluonoe the distribution and mtensity of 
Stresses throughout the mass The fundamental 
cause of some of the serious orseking that has occurred 
in large masses of oonorete, is ^ expansion due 
to the heat evolved during the hydration prooesa 
followed by oontraotion durmg the subsequent cool- 
ing Rapi(l-hardeiung cements attam a high strength 
during the period when the temperature is highest. 
During Bub^uent cooling the oonorete may become 
subjected to mtemal stram, and this poesibdity has 
caused considerable concern among engineers. The 
report oontams partioulus of observations of tem- 
perature nseo made on some fifty important oonorete 
structures in vonous parts of the world They show 
generally that with modem cements there is a 
tendonoy to attam higher maximum temperatures, 
and to attam these temperatures m a mu^ shorter 
tune, than was the case with oomunta formerly used. 
The report doeonbes the laboratory metheids de- 
velopo(l at the Budding Resewsh Station for 
measurmg the rise m temperature of a particular 
concrete under conditions simulating those of 
practice 

Dcngn of Beam Arrays. One adimiitage of short- 
wave transmission m radio oommumoation is that it 
18 possible to concentrate the radiation to a oertam 
extent m one direotion, thus forming a beam of 
waves. In bis oloasioal expenments, Herts showed 
that by using a poraboho reflector and placing the 
transmitter along the focal line, much more powerftil 
effects wore produced in a receiver placed on the 
focal hne of a sundae reflector when the reflectors 
faced one another. Henoe these waves can be re- 
fieoted by oonduotois. A senes of vertical aenols with 
their boM on a parabola (oaUed a beam anay) will 
act like Herts’s reflector. In praotioe, great care is 
taken to ensure that the axis of the bMm lies m a 
great oirole path joining the transmittmg and re- 
ceiving stations, but h^erto httle attention has 
been paid to the oorreot angle of elevation of the 
beam. In a paper read to the Institution of Eleotrioal 
Engmeers on January 3 by T. Walmsley, the results 
of an investigation into the factors oontrolluig 
the economic design of beam arrays ore given 
and definite oonolusions are obtained The author 
states that before the design of an array system 
IB undertaken, testa should be made over several 
months to find tho best angle of propagation m 
the vertical plane If, as m the ease of tiM Berlm- 
Rugby oirouit, this vanes appreciably with the 
season of the year, an array capable of having its 
angle of protection vaned ^ould be budt. Li 
the ease of the Rugby-New Yoik circuit, the best 
angle of piojeotion — about 79° to the vertioad — 
vanes very httle during the year. Aa the wave- 
length moreases the cost of array aystenis for a given 
efi^enoy rapidly kioreases. In this case also the cost 
taoreases os the an^e to the vertioal at which the 
radio energy is required to be projected or received 
moreasea. 
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The Teaching of History and Prehistory in Germany 

T he Qennan Muuster of the Interior, Dr. Friok, opinion of hutonoal textbooks subnutted to them 

has issued a oiroular (under official reference for adoption. Until the publication of theee historical 

number III 3120/S2 6]* oontaming “guiding ideas'* textbooks, which can soaroriy be expected before 

(LaUgedankm) for historical instruction in all Oerman Easter 19S5, these “directive pnnoiples*' are also 

Bchools, and has transmitted them to all educational to be regarded as guidmg ideas for histoncal in- 

authonties in Uermany. These “directive pnnoiples'* struotion m all Oerman schools. We print below a 

have boen issued also to the Union of translation, with Oerman words and phrases in par* 

School-book Publishers, and ore to serve as a standard entheses rriiere there may be doubt as to tho actual 

for the educational authonties m forming tlieir shado of moaning, of the full text of the document. 


The directive pnnoiples are not mtended, and 
cannot attempt, to give even by implication a 
survey of tho whole matenol or the monnor of its 
presentation. They rather direct attention to certain 
important points of view that hitherto have been 
oonsidered inadequately, if at all, and that must 
accordingly be given greater prominenoo {aUirker rur 
OtUung kommen) m future. 

Prehistory should be mentioned first, since it not 
only locates tho starting pomt of our oontmont’s 
histoncal development m the Central European 
cradle of our nation (FoUi), but is further, as a 
“pre-emmently national science** (herwnragtnd nation- 
aU TFiMensiAq/K) (Kos8uina)t, better fitt^ than any 
other discipline to counteract tho traditional under- 
valuation of the cultural level {KitliurhoKe) of our 
Qermonio (si«rmanuehen)X forefathers. 

Then ftom prehistoric tunes through all subsequent 
millennia until the present day, tho sigmfioanoo of 
race must receive due attention ; for it reprosonts the 
ground (Urboden) from which all fundamental char- 
acton both of individuals and of peoples spring 

A further pomt of view is the idea of nationality 
(dor viHkisohe Oedanko) as opposed to the international 
idea, the oreeping poison of which has for the lost 
hundred years bem threatening to corrode the 
German soul itself; for Gonnans are more prone 
than any other people to pursue dreams that are not 
of this world 

With the idea of nationality (dem volktodien) is 
intimately connected that of national citizenship 
(dor voUaburgerlioko Oedanke). To-day a full third of 
all Germans live outside the frontiers of the Beicb. 
Histoncal study m treating of German histoiy must 
therefore not do restnoted to the area oompnsed 
withm Ge(rmany*s frontiers, but must always keep 
in view the fortunes of our brethren (Stammeibrtlder) 
dwelhng beyond them. 

In opposition to tendonoies of a different trend, it 
IS to bo required that the deeonption of conditions of 
hfe (des Ziutdndluihm) — cultural bistoiy (KvUur- 
geoehushU ] — however important it may be for the 
ohoractensation of groat penods of development, 
shall not be given pre-eminenoe over the political 
history which shapes the fate of nations. This means 




sad the prrlodlosl, M nu t o t, sad sattaor of m 
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brmging out the forces that make history, so that 
the pupil shall not be lost m the bewildermg multitude 
of isolated events, but shall grasp the mam Imes and 
deeper connexions and so assisted m the forma- 
tion of hiB pohtioal judgment and will (und ao »n 
Miner potUuiehen Urteila- und WiUtnabMung gofOrdert 
«ntd). 

Tho heroio idea in its Germanic expression (der 
hddiaeha Oedanka tn Miner germanuehen Auaprdgung), 
associated with the idea of leadership (Fdhrergtdemka) 
of our own day, that is linked with the earliest models 
of tho Gernuuno part (der an SUesten Vorbtlder 
deutaeher VergangonheU anknupft), must penetrate 
histoncal instruction at all stages The two together 
with their inherent heart-stimng power arouse the 
enthusiasm without which the study of history may 
easily become for the majority of pupils a t^iona 
aooiunulation of facts (WiMenatoff), The heroio 
idea, however, leads on directly to the heroio outlook 
(WeltanacSauung) which speoiflcally befits us (die un* 
artgemoBB iBt) as a Germanic people, os no other does, 
and inspires us with ever-renewed vigour in the 
struggle for national self-assertion (vblkiBehe SeB>Bd>B- 
hauptung) m tho midst of a hostile world. 

In detail, the following pomts ore still to be noted. 
The textbooks are to b^n with an account of the 
primeval history (UrgtBtih\chte)\ of Central Europe 
(the Ice Age) ond show how distmot races (Neander- 
thal, Aurignao, Cro-Magnon) were the bearers of 
qieoifio (arteigener) cultures It con be shown, in 
primeval history already, that culture is a creation 
of race. This fact is only obscured, but not cancelled, 
by the racial mixtures of later tunes. 

From the begmnmgs of prehistoiy (VorgtBchiekte'jH 
(post-glaoial times) the Nordic and Faeho races 
^readover North and Central Europe. The prmoipal 
areas of their distribution, os well as those of Uie 
remaining pnmary races of Europe, ore to be illus- 
trated with simple aketohes. The lately of Europe 
IS the work of peoples of Noidio race (nordroBBiBcher 
Vtdker ) ; their cultural level (KuUurhdhe) is revealed 
to us not only by the rehes they have left m Uie way 
of stone and bronxe inmlements, but also by their 
achievements m the spiritual domam, that soienoe 
can mfer — not least m the highly developed Nordic 
(Indo-Germonic) peuent tongue which has ousted 
(save for survivals) the languages of the remaining 
European races. 

We take the path to Hither Asia and North Africa 




February 24, 1934 


NATURE 


with the flnt Nordic invoeiona whidi must have 
taken place already m the fifth millenmum b o. This 
IS mdicated by finds of Nordic skulls m the earhest 
Egyptian graves and by the early-attested blonde 
population of the coastal region of North Afhca 
(of. Lapouge, “L’Aryen, son idle sooial". Pans, 18SS). 
The racial ongm of the Sumerians is still obscure, 
but their language permits of hundreds of comparisons 
with Indo-Qermaaio roots which could be moat 
readily explained by the assumption of a former 
upper class of Nordic conquerors {dte Annakme etner 
ehemaligen nordtMhen E rober en chiehl). A decisive 
mfluenoe on the history {Etne entsehetdfndt 
Beemfiyuntng dtr Oatekwhte) of Hither Asia was 
first exercis^ by the Indians, Medea, Persians and 
Hittitee, onginaily of Nordic stock (nordraastaehen). 
The pupils must live through, as if it were that of 
their own blood-relations, the fate of these peoples 
who eventually declined, overwhelmed by the forces 
of foreign blo<^ (unter der VhermadU fremdroMtgen 
Blvtes) after they had created high civilisations in 
India and Persia 

The history of the Greeks has again to begin from 
Central Europe. It must once moio be insisted that 
it deals with our nearest racial brothen (wnsers 
nachaten raaataehen Brudrr). Hence too our intimate 
relation to Greek art, quite different from our relation 
to Chinese, Japanese or Mexican art. The Nordic 
Greeks, as conquerors, formed the aristocracy 
IHerrenachfckt) m the land. In Attica in the tune of 
Pausaniaa, Canan was still spioken in the countn^ide 
by the indigenous population. Hero in the south the 
struggle of classes (der Kempf der Stdnde) was based 
upon a contrast of races Both m Athens and m 
Sparta the full citixena constituted only a minority 
over against the mdigenous population and the 
slaves : these, at least in Atlmns, were largely of 
Asiatic ongm Hence with the breaking down of 
class barners by the democracy and with the 
unrestrained mixture of races that followed, hastened 
by the growmg decline m birthrate (Ktnderarmtd) 
(Polybios I) the fate of the Nordic race in Greece 
was sealed, and the decay of Greek culture proceeded 
with such fiinous sjieed that in barely 200 years 
the Greek people sank mto complete uisignifloance, 
(Information on the racial aspect of this develop- 
ment m Gilnther, “Rassengesohichte des hellenischon 
und rAmisohoi Volkes”.) 

'Hio history of the Nordic peoples of Italy must 
likewise begin in CSentral Europe, so that here too 
the racial kmship may be felt lira struggle between 
patricians and plebeians is to be understood maiqly 
(vortutegend) as a racial struggle (Baeeenkampf } — 
hence too the particularly fierce resistanco to the 
grant of the right of mtermamage (Ehegememech^fl) 
to the plebeians The Nordic element m the Romans 
was nearly worn out m unceasing wars. By the tune 
of Tlbenus only six of the old patnoian families 
survived I The overwhelming majority of the total 
population of It^ consisted of we descendants of 
Oneotal slaves. The hopelessneas of their plight was 
the background for the atoio outlook (WeUanediantmg) 
of the Romans. And so by the beginning of our era 
the denordioiaing (Bntnardtwng) of eouthem Europe 
was nearly complete 

The Bipufloanoe of the Qermamo folk-migrati<Hi 
hea fundamentally in the foot that it brought fireah 
(frieehea) Nordio blood mto the Roman Empire, 
degenerated (enkwMsn) as It was through thia racdal 
hotoh-potoh (Rassenmiseftmasok). Henoe the new 
oultore of the Middle Ages bloomed (entfaliet eieh 


dte neue KuIturMute) only where Germanic peoplae 
settled permanently m North (but not South) Italy, 
m Spam, France, England, but not m the Balkans. 
The racial influence of the Nordio Varangians 
(dte bhUmae8%ge Exnjhua der norduehen Waniger) 
m Ruonia was too slight to permeate the enormoue 
region with civilising force Only the fact that the 
Germanic ruling elms (ffermanteohe OberechidU) in 
Central, West and South Europe was the bearer of 
medioval culture makes it possible to undnntand 
how medieval chivalry at its height exhibits every- 
where such a uniform character 

More emphasis than herotofoie is to be laid upon 
the greatest aohiovomont of the German Middle Ages, 
the recovery of the area east of tho Elbe (dte 
'Wxedergewxnnung der oatelbiachen Odnete) In this 
coiuiexion, it must again be insisted with reference 
to conditions before the migration period that this 
area oast of tbo Klbn nght away to boyond the 
Vistula was once Germanic national soil (swtsi 
germanxecKer Votkd>oden) at a time when the Slavonia 
peoples still dwelt 08 poor fishermen m the Pnpet 
swamps 

For the rest, however, the insistonoo on nationality 
must not lead to an unfair estimate of tho Middle 
Ages They wore a time of very great expansion of 
German power (grimier de/utecker Maddenlfcdtung), 
Tho foundation of national States was then achieved 
in no European country ; take, for example, France 
with its constituent states (Unterstaolen)-— Provence, 
Burgundy, Normandy, Ile-de-France and Lorraine. 

Modem history reve^ for tho first tune evolution 
m the direction of the national State Yet from the 
bf^nning of the modem period, international m- 
fluenoee too make thomsolves gradually more strongly 
folt. They lead to a lamentable intrusion of aim 
elements («* etner heklagenewerten Vbetfremdung) 
mto German blood, German speech, German law, 
Oernian oonstitutional theory (Staateanffaeeung) and 
finally mto the whole outlook on the world. In 
opposition to them the development of Qermaa 
national oonsoiousnees is to be brought out ; to-dav 
it receives new vigour from the more toorough 
I mveetigation of our own history (dee hetmteehen 
AUerltme). Such contemplation of what is speoifioally 
ours (doe Arletgene) lea^ to greater emphasis on 
tho bond of blood which unites us to our kinsmen m 
neighboumig regions and elsewhere abroad. It 
allows us to hope for moreasmg recognition in the 
kindred Germanic countries (in den atammvervandfen 
germaniechen Ldndem), that the Nordio peoples must 
feel themaelvoe a oommunity united by destiny 
(etne Sehtckealegemetnechaft) upon tho maiotenonoo 
of which absolutely depends the existence of iJl 
higher Nordic civilisation. 

The last twenty years of our own time must form 
a prmoipal object of histonoal study. Tho tMiific 
; experience of the world war with the heroic strugg^ 
of the German nation against a world of foes, the 
disorganisation of our powers of rosistanoo by forces 
hostile to the Fatherland (valeriand^etndltehe Kr^fte), 
the degradation of our nation by the dictate of 
Versailles and the consequent collapse of the liberal- 
Marxist philosophy are to be treated as thoroughly 
os the moipiont awakening of the nation, from the 
Ruhr stni^le to the dawn (Durehbruth) of the 
natiansl-Booiahst idea of freedom, and the restoration 
'-of the German national oommunity on the Day of 
PotfldftRl 

Minister Dr. Frick at the Ministerial Conforsoos 
of May 9, 1933. 
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British Industries Fair 

T he twentieth Bntub Induatriee Fair which 
opened on Februaiy 19 is the largest national 
trade fair in the world. It is a visible and tangible 
epitome of the range, variety and character of the 
goods manufactured or produced withm the British 
Ihnpire, since only such goods are pemutted to be 
display^ and no exhibitor may show articles other 
than those of hia own manvdacture The three 
prmcipsl sections of the Fair, held at Olympia cmd 
the V^ite City m London, and Castle Bromwich, 
Birmingham, respectively, will remain open until 
March 2 To trade buyers the Fair is open from 
9.80 a m until 7.80 p m. daily , the public are 
admitted dady from 4.80 p.m until 7.30 p.m , and 
on February 84 and March 8 they will be admitted 
throu^out the day. 

At Olympia the lighter mduatries are represented, 
while the furniture and textile mduatnes have their 
displays at the White City The Birmingham (Castle 
Bromwich) Section is devoted to the ‘heavy* indiistnea 
such as hardware, sanitary ware, gas plant for 
industrial and domestic use, building, electnoity, 
engmeenng, metals, mining and railway equipment. 

ft would obviously be tmpoeaible m a short article 
to review the exhibits, so as to give anythmg ap- 
proaching a representative picture of the chapter 
of the Fair All that can bo attempted is to direct 
attention to a few selected pomta hkely to mterest 
scientific readers 

One interesting feature to be noticed each year at 
the Fair is the extent to which new scientific ideas, 
diBoovenes and mvMitiona are being applied m> 
duatnally. Sir Josiah Stamp and other writers have 
directed attention to the 'lag* between the completion 
of an invention or discovery, on the laboratory scale, 
and its routme incorporation, m a^hed form, m 
large-scale mdustnal operations. The annual exhi- 
bition of the Physiccu Society always has some 
fiMture or features of novel soientifio mterest . how 
long IB It before such a new scientific idea becomes 
routme practice m the worlrshop T One may get 
some iruuoation of the lag by noticmg how long it is 
before the same idea is embodied m some mdus- 
tnal product exhibited at the British Industnee 
Fair. 

In the hardware, ironmongery and brass-foundry 
group of exhibits at Castle Bromwich, the number of 
ohromium-piated products shown indicates bow 
greatly the improved teofaruque of the electro- 
ohemioal deposition of chroimum is bemg applied 
industrially — repeating, it may perh^is be said, m 
this connexion the older story or stainless steel At 
Birmingham the latest scientific unprovements m 
equipment for general heating and oooking, and in 
funumee for the metalhugical industries are exempli- 
fied m numerous exhibits. In the exhibition of 
electrical plant and aoceseonea there are new and 
mteresting features m generators, motors, trans- 
formers, reotiflera, condensers, accumulators and 
switcbg^ Reoent developments m elaotnfloation 
have called for high-speed rotary maohmee ; and the 
oomparatively new industry — that of plastic moulding 
— ^has had its reperoussions on the engineenng m- 
dustry by giving an imxietus to the produotim of 
speoial press e s. Simiiarly, the demands of motor and 
■uroraft engmeenng have led to the evolution of aoid- 
rasiating a^ rostlM steels and of now li^t-wei^t 
alloys having great tenailo strength. All theee ud 


many other developments may be seen m the ex- 
hibits at Castle Bromwiob. 

At Olympia an exhibit of qiecial soientifio mterest 
IS the Umt^ Soientifio Instrument Exhibit Among 
the omcmatograph maohmee shown, both for taking 
and for projecting, there is a pocket omematogrt^h 
camera which, by the turn of a switch, can be eon- 
verted mto a cinematograph projector. It is shown 
by Camora-Projeotors, Ltd. At the stand of Messrs. 
CSianoo Brothers and Co , samples and mouldings of 
a selection of optical glasaee r^reoenting more than 
one hundred varieties made by the firm are shown. 
Messrs. Cooke, Troughton and Simms, Ltd., of York, 
appear in a now idle, as manufacturers of a oomplete 
range of miorosoopes for biologiosl, medical and 
metallurgical studiee A gas-filled hot-oathode 
leotifymg valve is riiown by Messrs Partridge, 
Wilson and Co , of Leicester, for the oonversion of 
alternating mto dueot current. Messrs. Ross, Ltd., 
exhibit, besides a wide range of their famous camera 
lenses, inoludmg looses for omeraatograph work, a 
oomplete portable omematograph projector and an 
epidiasooM. 

A novel and mterestmg piece of apparatus — called 
the ‘hydro-pulsator’ — is shown by Mr Lee Ouumess 
It providea a high-pressure jet of water pulsating at 
high frequency It is olaimed that the apparatus 
provides a mode of vibratoiy massage suitable for 
application to the gums and other psvti of the body 
too sensitive to be touched by the hand, snd that by 
it the teeth may bo more effloiently cleaned than by 
a tooth brush. Messrs. Ensign, Ltd , exhibit thie 
“Ensign Midget”, said to be “tlm most oompaot 
oamera. yet oonstructed” Besides a oomplete range 
of their well-known miorosoopes, Messrs R and J 
Book, Ltd , show a senea of workshop projeotors by 
whioh operatives may see on a groimd-glass screen 
the msmufled images of engmeenng and other pro- 
ducts, ^ profiles of screws and similar components. 

The ohemioal industry is, of course, well repre- 
sented and the exhibits form a most noteworthy 
feature of the Olympia Exhibition. 


University and Educational Intelligence 

BmiinraHAif — In the annual report of the Vioe- 
Chanoellor it u announced that the number of 
full-time students has reached 1,S40 (the maximum 
yet attained). The inorease m the number of medical 
Btpdents IS resulting m congestion which can only 
be relieved by the completion of the new Medio^ 
School adjomtng the new Hoqiital Centre near Uie 
UmveiBity Biuldiiw. A begnmmg has been made 
with the Hoepital (3mtie and the work is progressing 
rapidly, but the mogmtude of the scheme is suoh 
that it IS not expected that the first instalment (of 
600 beds) together with the oomplete Medioal School, 
will be teai^ before the autumn of 1987. An 
inorease m the aooommodation for the Department 
of Chemistry is also urgently needed, bat as the 
estimated cost is £60,000, this cannot be undertaken 
until the expenditure required for the Medioal Sohoed 
con be definitely osoertamed. A ohair of ajiplied 
mathematios is also needed. 

In the report the Vioe-Oisaoellor refen to the 
problem of the quality of UnivenHy students in 
general. He oonsideis that of all olssres tiure is 
not more than about 4 or 6 per oant of the first quality, 
and the university that eon offer the most vahuble 
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eatrozuw •obolanhipa is likely to seoure tbe greater 
proportion of these. On the other hand, there axe 
about SO per cent who, being much below the 
average of ability, only just manage to get degrees, 
and it IB those who oonstitute the ‘unmployment 
problem* 

The olaims of the Library are again urged : “If 
our ideal aa a Umvemty is Question and not merely 
the mamtenanoe of mteileotual diaoiplmes, double the 
sum that we now spend on it would be sound and 
rewarding expenditure’’. 

Dr. H. F Gilding, formerly reader in experimental 
phyraolot^ m University Collm, London, has bem 
appomtra professor of physiology m succession to 
Prof. 1. de Buigh Daly, who has been appomted to 
the chair of physiology at Edmburgh. 

Lomdon — ^The title of reader m the University 
has been oonferrod on the foilowmg in respect 
posts held at the Colleges indicate : analytical 
chemistry. Dr. H. F. Usmood (Imperial College — 
Royal College of Science) ; pathology. Dr Joan M. 
Bow (London (R.F.H.) ^ool of Medicine for 
Women) j statutioa, Dr. E. S. Pearson (University 
College). 

OxroBD.*— On February 13, Congregation passed 
ttie Statute, the preamble of which was approved on 
January 23, for extendmg and unprovmg the pro- 
visions for the study of forestry m the Umvemity. 
The Statute passed without a division, but consider- 
able opposition was offered to a decree providing a 
site for the proposed now forestry buildmg in the 
area of tho Ps^ allotted for the extension of scientific 
departments, m case a suitable site should not be 
found elsewhere. In proposing the decree, the Master 
of Balliol pomted out that the moment had arrived 
when a deibiite decision must be taken ; the whole 
fiitureofforestryatOxfordwosatstake. If tho decree 
wore thrown out, co-operation with the Gkivenunent 
would bo imperilled. Tho decree was opposed by 
Prof B. A. Peters, who denied that the honour of 
the Umvemty wcm at stoke The ColomsI Office 
must have known that no oommilnient could be 
entered mto without the consent of Congregation 
Further exploration should be undertaken of other 
poMible sites. The Warden of New College uiged 
that this was not a purely domestic matter , the 
India Office, tho Colonial Offloe, all the Dominions 
and Crown Colomes wore involved. Thoeo who 
opposed the decree would run the nsk of destroying 
the centre of higher forestiy instruction for the vffiole 
Empire Prof F. A. Lmdemann said that the 
poeed Bite was unsuitable and undesirable. The 
decree should not have been brought m until other 
Bites had been explored. The genwal opimon of ^ 
h«(sdB of Boientifio departments, though they wished 
forestry well, was unnvourable to the proposed mte. 
The danger of exceeding the alleged tm lumt bad 
been exaggerated. On a division, the decree was 
earned by 122 to 91. 


A 8HOBT Umty History Sohool will be held at 
Bath on April 20-22, at which dfasniBsions m con- 
nexion with present nska to peace m the world, the 
effeots of dictatorships on woiU peace, and the effect 
of Boience on world peace wffi be mtroduoed by.^ 
Prof. H. Dingle, Icmenal OoUege of Soienoe and 
Technology, Prof. R. B. Mowat, Univemty of Bnartcl, 
and Mr. F. S. Marvin. A more extended Sohool will 


oe neui at JMme m ivco, wnen toe suojeot wm ne 
“Soienoe m the Modem World”. Further information 
can be obtained from Mrs. K. E Innes, 29 Hi^ 
Oaks Road, Welwyn Garden City, Herts. 

Foub Lady Tata research scholarships, of the value 
of £400 a year each, will be open for award m June 
1934, to men or women of any nationality, for leeeareh 
work in the subject of blood disooees, with special 
reference to leuonmiaa. Each will be tunable for a year, 
fitnn October 1, 1934, and renewable up to a normal 
Tnftyimiim tenure of three years Candidates for those 
Boholarshipa must send their implioations m tune to 
be received m London on April 15, addressed to the 
Secretary, Dr H 8 Fatef, Lady Tata Memorial 
Trust, Capel House, New Broad Street, London, 
£ C 2, or Prof. A. Vaoba, Calvmstrasse 27, &rlm, 
N.W 40, or The Lady Tata Memorial Trustees, 
Bombay House, 24. Bruoe Street, Fort, Bombay, 
from whom forms of apphcation may be obtained. 


Saence News a Century Ago 

Death of Alois Senefelder 

On February 26, 1834, Alois Senefelder, tho m- 
vontor of tbe art of hthogn^hy, died at Munich at 
the age of sixty-two years The son of an actor, he 
was bom at Prague on November 6, 1771, and after 
leaving Mhcol studied law at tho University of 
Ingolstadt. Hia father died early, leaving him to 
support the family, so he tumod to the stage, but 
with little nuooess Something of a poet, a pamter 
and a musician, he then be^n to write comedies, 
end It was through his efforts to produce copies of 
these that he was led to his mvention. Etobed copper 
plates proved too expensive, so he tried writing on a 
fine white limeetone and removing tbe untouched 
surface with ooid. By about 1797 he had adopted 
tbe method of drawmg upon the stone with a greasy 
substance which had an afBnity for prmting ink. 
He was granted an exclusive pnviiege for the prooess 
m Bavona in 1799, and he took out an l^lish patent 
on June 20, 1801 The next few years were devoted 
to the development of the new art and m 1809 he 
was given the post of director of the royal litho- 
graphic offloe in Munich ; this pxisition he held 
with a good salary for the rest of hia life. In 1818 
he published his “Lehrbuoh der Lithographie’’, m 
which he gave an account of his discovery, and this 
was translated m ttie foilowmg year mto English by 
his fellow countryman, Rudolph Aokennann (1704- 
1834), who had a prmt-shop m the Strand, L^don 
Some of Seo^lder’s ongiiud apparatus is jaeserved 
in the Deutsches Museum, Munioh. 

Aurars BortaUs 

On February 26, 1834, the Ttmea, under the above 
title, publish^ the following extract from the 
WunnoraUmd OoMtU : “This beautifbl phenomenon 
N not often seen in tiiis part of the worid during 
the day, but at nud-day on Thursday we had some- 
thing very like it. About 1 o’clock thiM stripes of pole 
light emanated firom a cluster of fleecy olot^ resting 
a few degress above the honion, and about a pomt 
to tbe eastward of north, shooting up beyond tbe 
lentth till it came m contact with other clouds, 
when they melted sway; one stream was about 
Bud-heavea, the other more eastward. About hslf- 
post one there shot from the ssme olouds the most 
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beautiAil stream of pale light one ever beheld— 
broad at the base, but extending m width aa it shot 
iqiwarda, not unlike a noble plume of feathers , its 
progress to the aenitb was rapid, but aa it passed 
this pomt it melted away m ether *’ 

FSrsday and Northmon 

Faraday’s oare to give credit to others who had 
made soientifio mvestigations is recalled by a letter 
written on February 27, 1834, by Ootavian Blewitt 
(1810-1884), the author of a “Panorama of Torquay" 
to the editor of the PMoaophtcal Maganne The 
letter coireoted a statement made to Blewitt by 
Thomas Northmore (1708-1881), the Devonshire 
man of eoienoe who had eomplained that Davy, 
Faraday and other philosophers had failed to 
acknowledge his work on the condensation of gasee, 
an account of which was published in NtehMont 
Journal of 1806-6 When Blewitt brought this to 
^ notice of Faraday, the latter refeired to the 
Quarterly Journal oj Sctenee of 1823 m which he 
hod eaid The most remaricable and direct expert 
ments I have yet met with m the course of my 
search after su^ as were connected with the eon 
donsation of gases into liquids are a senes made by 
Ifr Northmore in the years 1806-0 " This answer 
apparently satisfied Northmore who expressed regret 
that he had been ignorant of this referenoe 

Royal Society, February ay, 1834 

Capt de Rooe'a paper on the operations for raising 
stores loot m the wreck of H M S Thelxe off Cape 
Vno, on the South Amenoan ooast, was concluded 
A paper was read by Qooige DoUond, giving an 
account of the application of a concave achromatio 
lens to the micrometer, proposed to be called the 
macro vworo lens The author stated that by intro 
duemg one of tiie fluid concave lenses recently m 
vented by Prof Barlow, between the object glass 
and the eye piece of a 6 ft telesoope, it became os 
powerful as a 10 n instrument The mvention had 
Men regarded as one of the greatest improvements 
made m optical instruments for many years This 
application of a oonoave achromatic lens arose out 
M the senes of tnals that were made for the purpose 
of eorrecting the aberrations of the eye glasses 
applied to the telescope constructed by the author 
for the Royal Society 


Mestim AsKcutun 

A general meeting of the Palestine Association, 
convimed by advertisements in the pubho journals, 
was held on January 88, 1884, m the rooms of the 
Royal Oeographioal Society, Lower Regent Street, 
and Mr (afterwards Sir) Bartle Frere occupied the 
chair It was reported that no meeting of the 
Association had bem held smoe April 24, 1806 , and 
that no steps had been taken to continue the 
researches m Palestine since the year 1809 It 
appeared that there remained m the hands of Messrs 
Ooutts a sum of £186 &> 8d belangmg to the 


FoUowmg discussions m February, it was resolved 
that steps should be taken to transfer this sum to 
the Ro}^ Geographical Society to form part of its 
general ftind and to be employed as the oounoil of 
that Society might tbmk fit for the promotion of 
geogru^^ disraveiy Also, that all papers, books. 


etc, bMkiguig to the Palestine Association be 
transM|pd sfamlarly (Mmutee, Palestine Association). 


Soaeties and Academies 

Lomnni 

Royal Scatty, February 15 JO Stimson The 
eleotiWl condition of hot surfaces (6) The rates at 
which the steady equilibrium potentials are built up 
on gold, niekel, platinum, oarbw, and copper surfaces 
after earthmg have been studied under varying ex 
penmental oonditions The rate of charging up of a 
surface is a linear function of ita mstantaneous 
potential, and its logarithm is directly proportional 
to the reciprocal of its absolute temperature It is 
extremely probable that the hot surfaces emit positive 
eleetnoity over the temperature range mvestigated 
(up to 860“ C ) When heated m a vacuum, the 
emission probably consists of positively charged 
metal ions , while in eontact with gases, the 10ns are 
positively charged atoms or molecules of the gas 
With oxygen at low temperatures however the 10ns 
appear to be negatively charged G I Finob and 
B W BaADroBO The olectnoal condition of hot 
surfaces (6) A senes of expenments with a gold 
gause suifaoe was earned out m such a manner that 
the catalytic and eloctneal activities of the metal 
could be Bunultaneously observed and followed The 
reaction selected was the hotorogeneoiis combination 
of carbon monoxide and oxygen m both moist and 
dry systems The electncal condition Of the metallic 
surface was expressed m terms of the magnitude and 
sign of the eqmbbnum potential which it acquired in 
given conditions and its olcetrioal activity was 
measured by the speeiflo rate at which that potential 
was approached on insulation at sero or other 
standaid potential In general, throuf^out the 
expenments chanm m the rate of electrical ohargmg 
of the metal foUowod closely the oonesponding 
changes m the catalytic activity, mcteasing with 
nsing temperature or with the mti^uction of water, 
and undergoing similar vanations to the rate of 
reaction whm we surface was nuuntamed at constant 
temperature O I Finch and A W Ikin The 
oataJytio properties and structure of metal films (2) 
The surfim potentials and rates of charging up of 
cathodioally sputtered platinum films m contact with 
olectrolytio gas at room tomporature have been 
determined, and the film structure exammed by the 
method of electron diftrootion It is concluded that 
(1) catalytic action is determined by a prior mter- 
action between the surface and one or both ctm. 
Btituents of the combining mixture, whereby the 
catalyst becomes electnoally charged (8) activity is 
not doteimined by either crystal size or onentatum, 
(3) catalytic activity appears to bo centred round 
isolated atoms or moleoides of platinum not forming 
part of any ordered array or structure 8 F Bovs 
Optical rotatory power (1) A theoretical caloulation 
for a molecule containing only isotropic refiraotive 
centres (2) The calculation of the rotatory power of 
a molecule containing four refractive radicals at the 
comers of an irreguhw tetrahedron A theoretical 
formula connecting rotatory power and chemical 
oonstitution has been obtained on the basis of the 
electronic theory of dupersion The rotatory power 
of any molecule is expressed m terms of the ordinary 
refractive properties and the linear Himenslnns by 
means of oertam determinants The ex pression for 
the rotatory power is applied to the spMal cose of 
the molecule oontammg four radicals attached to one 
atom, when it becomes quite simple, and theoretioat 
prediotians of rotations ore oomfiared with expeci- 
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mental data- The formula explains the venation of 1 
rotatory power with ohnnioal substitution and also 
the efleots of temperature and solvent The rotatory 
disp^on IS exiHessed in terms of the reftaotivo 
dispemona of tM radioals m the molecule. The 
formula also oonneots the sense of the rotation with 
the absolute oonflguration of the oompound, and thu 
should be of vital importance m the study of Walden 
inversion reactions. 

EomBmioH 

Royal Society, January 8. Maby O Caldkb . Notes 
on the Kidston oollection of fossil plant sbdea (8) . 
Some points m the anatomy of StgtUarta degatu, 
Brongniart. Cortam important unrecorded features 
of the anatomy of StfftUarta elegant are deaonbed. 
the specimens on which the deaonption is baaed 
having been identified from external characters 
(4) ; On the nature of the corona and its relationship 
to the leaf traces in the digiUana and LepidodendresB. 
with special reference to certain diploxyloid specimens 
in the Kidston collection. In order to establish the 
afOnitios of certain diploxyloid Hpeoimens, to which 
the name of “Sigillaria lopidophloioidea Kidston MS ** 
had been given, the information regarding the nature 
of the corona and its relationship to the leaf traces m 
the SigillaruB and Lepidodondreie is reviewed. The 
specimens are finally referred to Leptdodendron ej 
Uareowrtii, Witham David Watxbston : Now 
light upon Bishop James Kennedy ( 1400 T -1400) from 
an examination of his remains, recently disclosed 
durmg alterations to the College Chapel at the 
University of dt Andrews The skull is mesooephalio, 
but Alpme rather than Nordic. An endooreinial east 
shows a large and highly developed bram There 
had been a fracture of the olaviofo which had been 
treated creditably, a cervical nb, extensive spondy- 
litis of the spme and some occupational modifloations. 
R Orant Studies on the physiology of reproduction 
in the ewe (S) Gross changes m the ovaries QSstrus 
IS associated with growth and rupture of one or 
more folUcles and interoestrum with the development 
of endoorinologioally active corpora lutea Ovulation 
is spontaneous and occurs 18-24 hours after the 
beginning of oostnis Ovulation and fonnation of 
corpora lutea occur also during the lost month of 
anoestrum Active corpora are prceont m pregnancy 
until about two weeks ^fore parturition In lactation 
and most of anoestrum, the ovaries are quiesoent. 

Pabis 

Academy of Sciences, January S (CJ7., 198, 1-128)*. 
Miouxi. VI.AMZY : A new method for the micro- 
estimation of methyl alcohol in the presence of 
considerable quantities of homologous aloohols The 
method propxMwd, which is based on the preliminary 
conveiMon of the alcohols mto their iodides, can 
determmo with accuracy one port of methyl alcohol 
m the presence of 1,000 parts of a higher alcohol. 
Contrary to the accepted view, methyl alcohol has 
been found by this method m all fermoited liquids. 
Mm. Rakabt-Ldoas . Colour and the structure of 
the aromatic oximes. Hbmbi Wahl : The ohlonno 
derivatives of p-xylene. Raymond Quhlht i A 
method for the synthetical preparation of ttw 
ohlormethyl derivatives of the phenolic ether oxides. 
RkmA Pbbbin : Reflections on the formation of the 
earth. J. Duyay : The emission spectrum of the 
night sky in the ultra-violet region. J. CouLOm 
and J. DH Laoayh : A series of measurements with 
• O wi t hU Md Oom p MT 


the Arago actmometer. A diaoussion of observations 
made three tunes daily at the Cdte de Landais flrom 
1912 to 1988. There appears to be no exact r^tirm 
between the radiation and the temperature. The 
radiation shows two marked maxima corresponduig 
to the two years of maximum sunspots included m 
the period considered. Jbam Pivbtbau • A prunord- 
lal skull in a Triassic flsh from Madagascar. Robhm 
Lami ■ A new species of Lamtnana Snm the Ibenoo- 
Moroccan region > Lammana ibenoa. P. Lavialui 
and P. Jaxokb : The fertility and sterility of the 
andrcecium. Their relations with stammal poly- 
morphism m Knauha arvennt. Robkbt Lhmbbui i 
T he various eSeots produced by Fttaanum anlAo- 
phtlutn on the ovule of Seabioaa eueeisa U Monnot • 
The action of sero -opotherapy on the production of 
the fatty matter of the milk m milch cows. The 
experiments were carried out on various strains of 
cattle and m different regions with uniformly success- 
ful rraiilts. The increase m fat olaimeil is from 26 to 
40 per rent, the quantity of milk romaming the same. 
The animals increase m weight durmg the treatment 
and remam m good condition ,T Bbamas and J. 
Ddlao : The mode of action of copper mixtures 
Function of the depoHits The value of the treatment 
appears to depend on tho copper dissolved in the 
mother liquor the depiosito on leaves appear to 
be incapable of furnishing rain-water with miffloient 
copper to affonl any protection Jacqdks Mondd : 
The indopcndonoe of the gsivanotropism and the 
current density in the ciliated Inftisoria E. Brubift ■ 
Parasitic speciflcity and determinism of egg-laying 
of the fly ImsUtn bufontvora Cb DhAbA ■ The 
fluorescence of synthetic pyocyoiiine. 

WABHmOTON, DC 

NaUonal Academy of Sciences {Proe , 19, No 11, 939- 
990, Nov. 1933) Charles A. Kratts and Oilman S. 
Hooter . The dielectric properties of solutions of 
electrolytes in a non-polor solvent Tho morease of 
dieleotno constant plotted agamat concentration gives 
curves concave to tho axis of oonoentration , the 
effect IS of a different order from that due to ordinary 
polar molecules. It is suggested that the electrolyte 
18 present ns lon-pairs which with mcreasmg con- 
centration form more complex aggregates. The 
symmetry of its ions has a marked effect on dicloctnc 
behaviour at higher concentrations Evald L. Skad 
and Wendell H Lanodon . Tho purification and 
physical properties of ohomical compounds (4) A 
development of a theoretical basis for the behaviour 
of controlled time-temperature curves. W. E. 
Castle - The Imkage relations of yellow fat in rabbits. 
Lack of a reduomg enzymo in the liver permits 
ooroteno to pass mto fat storage tissue, tlius colouring 
the fat. The condition is sporadic and has boon shown 
by Pease to be a simple recessive linked with albinbm. 
Outlo has shown tlmt a loose linkage exists between 
colour and brown hair and skin pigmentation. Yellow 
fat IS now found to be linked with the latter. The 
three genes are m the same chromosome ; double 
crossing-over occurs with less than the expected fre- 
quency, indicating ‘interference* for a mammalian 
chromosome for the first time. Th. Dobxhansky Rdle 
of the autosomes m the Drotophxla pseudo-obeeura 
hybrids. There ore two races of D. paettdo-obKura 
which when crossed give offspring the moles of which 
' ’have either rudimentary test^ or normal sized testes 
moapoble of producing functional qiorm This 
oharacteriatic seems to be due to interactions between 
the JC-chro m oso m ee of one raoe with the autosomes 
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of the other. CHwiaB Stock : An Eooeno pntnate 
from Californio. Five ftagmenU of jawa, apparently 
oloaely related to the tanud lemun {Anaplomorphida) 
moluding the Eocene genera Omomy«> Hemiacodm 
and Euryaeodon, have been found at Seape, north of 
flie Simi Valley. Deacriptiona and photogropha of 
the fragmenta are given. J. L. Waub : Note on 
polynomial interpolation to analytio funotiona. Sauo 
Hiboht and OaoBoa Wai.d : The influence of in- 
tenaity on the viaual funotiona of Dntopkila For 
mtenaity meaaurement a aenea of platea bearing 
tranaluoent bara of different denaitiea were uaed ; 
for viaual acuity, platea with opaque bara of dif- 
ferent widtha. A ai^le fly m a glaas oell la obaerved 
when illuminated with varying mtenaitiea of light 
paaeing throu^ auob platea. At low illumination, 
two lighta are diaonminated when the ratio of 
intenaitiea la nearly 100 ; thia deoreaaea with m- 
oreaaed mtenaity (/) to 8-5. Viaual acuity vanca 
with log I, moreaaing in a sigmoid manner with 
mcreaae of log I. Assuming the reoiprooal of A//f 
measurea visual acuity, the ratios Drotophtlalbeelmaa 
are 1/60/240 for maximum mtenaity discrimination, 
and 1/0 4/1110 for maximum visual acuity. The dif- 
ferenoea are related to the variation m number of 
elementa functional m the retinal mosaic. T. D A. 
CocxcRELL and Lonisa M. Ireland . The relation- 
diipa of Scrapter, a genus of African bees Cytologioal 
and morphological details of inseota often auggrat 
‘lateral evolution*, that is, a type gives nae to new 
types without itself disappearing. Moreover, various 
genes appear to remain latent long periods. As 
regards Serapler, from Africa, and Eurygloaatdta, from 
Australia, thou^ superfloi^y closely alike, they 
seem not to have had a common ancoatiy with their 
Special generic characters Oswald Vrblbn : Spinors 
in projective relativity. A formal development of the 
generalised Duao equations. W A. Zisman : Correc- 
tions to oarber papm (see Nature, 132, 687, Oct 28, 
1033). All valuea (statistical) of Poisson’s ratio are 
8 8 por cent too siimII. The general oonolusions are 
unanectod 
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Management of Industrial Research 

T he paper by Dr Fnodnch Bcrgiue delivored 
before the Institution of Chemiral Engineers 
on November I.*! last desenbing the development 
of the process of wooil saccharification up to a 
commercial scale at Mannheim has a much wider 
interest than in ndation to the actual manufacture 
of gliirost*, lignm or at'ctie acid It provides a 
striking example of the difficulties which are so 
I frequently cnctumtcrcd 111 the transference of a 
process from a lalmratory U> an industrial scale, 

I but It possibly provides an even more impresmve 
I example of the way in which the prosecution of 
mdiistnal resi'areh in one direction reac-ts to the 
j advantage of industry in many other ways 
1 Dr Bt^rgiiis laid particular stn'ss 011 the large 
, amount of expenmental work required to find the 
I right form of apparatus and the proper eon- 
struetionul matt'nals In the eoiirse of theee 
I investigations, a knowledge was ue<|uired of the 
propi'ities of diffen>ut kinds of special materials 
and combinations of matenals to protect metal 
parts agamst hydnahlone acid, which should be 
of widespread utility m chemical engineering 
Apart from this, the successful loneUision of the 
mvestigatiousdependt'il largely on the development 
of an ailequate engineering technique as well as on 
the solution of the chemical problems involved, 
and problems arising out of the low conductivity 
of stonewan’, for example, as well as out of cor- 
ronon difficulties, were also encountered It is 
interesting to note that alter a satisfactory solution 
had b«s>n found by utilising the pnnciple of direct 
transfer of heat from a fluid conductor to the 
solution to be distilled, the introduc tion of stone- 
waie with a much higher heat conductivity avoided 
the difficulty by allowmg the construction of 
suitable vacuum stills 

The multilateral benefits of industrial research 
are, however, equally well illustrated in the address 
which Sir Kenneth Lee delivered before the Royal 
Institution on December 16, m which a review of 
the research work leailing to the commercial de- 
velopment of creaaeless cotton fabnes by Measra 
Tootal Broadhurst Lee and Co., Ltd , was accom- 
panied by shrewd and pertinent observations on 
the general pnnoiploa of industrial research which 
are worthy of wide8|wead attention 
^ One of the first points stressed by Sir Kenneth 
m regard to the direction of industrial research 
was the selection ef a definite objective, and ho 
attributed the suooessftil issue of the research 
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(Munpaign largdy to the seleotion of a definite and 
appropnato subject It would be easy to multiply 
examples of suooesa m industrial research which 
have similarly followed the selection of a target or 
objective which was worth while and was clearly 
defined. The manufacture of synthetic indigo, the 
fixation of atmospheric mtrogen, the hydrogenation 
of coal, the saccharification of wood, or the de- 
velopment of numerous synthetic chemicals from 
acetylene, for which the first award for chemical 
engineenng to a company was made to the Carbide 
and Carbon Chemicals Corporation at the Four- 
teenth Exposition of Chemical Industncs, New 
Ywk m December — these are all examples of 
mvestigations m which the first step was the 
definition of an objective worthy of the expenditure 
of effort involved 

Although such examples are so familiar, it is 
scarcely sufficiently reahsed that industrial research 
is largely a matter of selecting appropriate targets 
or objectives, and that such selection forms a large 
part of the science and art of research management 
Success in this field to-day is largely a matter of 
clearly visuahsing objectives which are worth while 
and bnngmg to bw on them a team of highly skilled 
research workers equipped with all the techmeal 
resources which the modem industrial research 
laboratory can place at their disposal. 

When this has been said, however, it must be 
admitted that a considerable amount of accurate 
fundamental knowledge is essential if wise selection 
of research objectives is to be practised It is 
precisely the absence of a more or less accurate 
knowledge of the broad outlmes of their field m 
which certain industnes in Great Bntam are 
deficient, and until they have built up such a 
general body of scientific knowledge covering the 
prmciples and practice of their mdustry, then the 
research they prosecute is unduly at the mercy of 
chance. Sir Kenneth Lee, for example, emphasised 
how the absence of previous systematic research 
in the cotton mdustry necessitated much funda- 
mental research before any real progress could be 
made with the specific problem of producing a 
oreaselese cotton fabric, and how the growth of 
such knowledge contributed to the clearer defini- 
tion of the research objective 

The selection of an appropriate objective and 
the existence of an adequate foundation of scientific 
knowledge axe as important to successful industrial 
research as they are indeed to the successful con- 
duct of industry, whether of ui old established 
indi^rtry such as the textile industry w df tiie 


new mdustries such as rayon, dyes, radio, etc., 
which are firmly baaed on scientifically established 
facts Equally important, however, is the matter 
of team work Industrial research is rarely a 
matter for one class of research worker alone. 
Go-operation between chemist, engineer, physicist 
and others is almost always required, and freshness 
of outlook and capacity to conduct research are 
often more important than a prolonged technical 
experience, which may make for less reoeptiveness 
to new ideas Moreover, m the difficult mter- 
mediate stage between laboratory success and 
actual manufacture, the man with a good general 
training may be more useful than the brilliant but 
sometimes over-specialised research worker 

It is this overlapping of various sciences m in- 
dustry which makes the multilateral or incidental 
advantages of industrial research so important and 
also, apart from success or failure m the main 
objective, tends contmually to raise the general 
standard of day-to-day practice in an industry 
which encourages research On this ground alone. 
Sir Kenneth Lee’s assertion that the time is 
opportune for a considerable expansion m industrial 
research m Great Bntam is thoroughly justified. 

Relevant to this question is that of service, to 
which Sir Kenneth also alluded The selection of 
valuable objectives is largely dependent on an 
accurate and scientific knowledge of the jmnciples 
and practice in the vanous mdustnes in which the 
products of a particular industry are used As Sir 
Kenneth pointed out, the three main defects of 
goods sold by his company have all been overcome 
by research conducted either by themselves or by 
other mdustrial firms the fastness of the dyes 
has been greatly improved the creasmg difficulty 
has been solved , and a solution has also been 
found to the shrinkage problem There are indeed 
few fields m which the advantages of mdustrial 
oo-operation are more obvious than m the matter 
of continuonsly raising the standard of semoe 
given by the {oodnots of an mdustry 

Despite the considerable volume of industrial 
research now being earned out m Great Britain, 
there are many signs which indicate that industry 
as a whole is far ^m malring full use of research. 
Even such a rough pointer of research activity as 
the number of patents taken out in different 
countries indicates an alarming disparity in the 
number of patents taken out in Germany or the 
Umted States as compared with Great Britain by 
persons resident in those countries. Moreover, 
even the newer industries, which are based oo 
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soientlflo knowledge and ore vigorousljr proaeouting 
research, are ofbea paying heavy tribute to foreign 
countnes in the form of lioences to work funda- 
mental processes covered by master patents The 
number of mdustnes in which the fundamental 
discoveries and master patents are of entirely 
British ongm is disappomtingly small 
It is true of course that the position is steadily 
improving in certain mdustries, such as the electric 
lamp industry and also m metallurgy, by the expiry 
of some of the master patents, but that improvement 
can only be temporary unless British industries, 
through a vigorous research pohoy, are able to 
claim a full and pn^pvssive share in the disoovenos 
upon which further mdustnal developments are 
based The subjects for research are almost legion 
To select the major and most profitable problems 
for investigation is an embarrassing task and may 
well demand, os a first step, commercial research 
— the analysis of market probabihties and pos- 
Bibditips, the interplay of main products and by- 
products, the effect of displacing existing by new 
products — ^Imkod with scientific knowledge, wide 
vision and sound judgment, on a scale which is 
still by no means common in Bntish mdustry 
This plea for research as an essential element in 
business policy is all the more opportune when the 
whole question of financing industrial research 
IS under consideration Whatever plans may be 
evolved by the Government for the endowment of 
industrial research and for stabilising that endow- 
ment, so as to eliminate the throat of day-to-day 
financial and economic exigencies whether in 
pubbe funds or industrial prospenty, the need of 
Mgorous internal prosecution of research by m- 
dustry remains This is not even a matter for 
international trade alone It is equally importuit 
in the home market, where opportumties are 
largely dependent on the adoption of adequate 
development policies by unrelated industries 
We have come at last to the realisation that the 
condition of an mdustry is not solely a matter for 
that industry alone A depressed industry de- 
presses other industries, and if that mdustry is 
depressed primarily or even partly because of its 
own neghgenoe of meffioiency, public interest now 
demands that appropriate measures be taken to 
remove that neglect of inefifioionoy Sir Kenneth 
Lee’s exposition of research and business pohoy is 
a valuable reminder of the factors which make for 
industrial sucoess and prospwity Dr. H. Levin- 
stein reomtly asserted that much of the progress 
achieved by Japan in recent years is to be attri- 


buted to Imperial endowment of the Institute of 
Physical and Chemical Research. Wo have un- 
doubtedly the necessary scientific ability to under- 
take all the mdustnal research required, whether 
of the fundamental or technical and semi- 
commercial kind What must be brought to bear 
are the tramod intelligence and restrained imagma- 
tion which are adequate to plan the research 
required to make full use of all our available 
resources, and, while continuously raising the 
general standard of everyday industrial practice, 
to secure also such a share m the developments of 
industry as will enable us to meet foreign oom- 
petitors on equal terms m regard to tochmeal skill, 
mdustnal efficiency and freedom from patent 
restraints 

The Technique of Human Genetics 
Nature and Nurture : being the WtUtam Withering 
Memorial Lectures on "The Methods of Chnieal 
Oenetics" delivered in <Ae Faculty of Medicine of 
the University of Birmingham for the Year 1933 
By Prof Lancelot Hogben I^ 144 (London 
Wilhams and Norgate, Ltd , 1033 ) 6s 6d net 

I T 18 a significant fact that in recent years the 
editorial columns of Natcbic have become 
more and more concerned with the lelatioii of 
science to the State These articles give expression 
to the conviction which has been growing among 
men of science that they have certain responsi- 
bilities to the community m which they hve, and 
that they should no longer be diffident in offering 
to help m the solution of the social and economic 
problems which beset it, by the application of the 
scientific method in which they have been trained 
utd the special knowledge which they possess. 
The book under review, which is written by the 
professor of social biology m the University of 
London, is a summary of recent work on one 
phase of the application of science to human 
affairs, and is therefore of more than purely 
parochial scientific mterost ; at the same tune 
the Boiontifio community will be glad to see such 
problems are being treated with the earnestness, 
danng and caution which arc oharaotoristic of 
the BOientiflo spirit. 

The particular aspect of human biology m which 
Prof Hogben has mterested himself is heredity. 
The genetical study of plants and of animals other 
than man is already m an advanced stage : 
genetics is in a poution to give a oaosal ooooant 
of Its data which Ik as complete and oohennt as 
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any which can be offered in other brsnohea of 
biologioal inquiry Its praotioal tnumpha, the 
creation of new apedes in planta, and of now 
animal vanetiea adapted to particular functions, 
aeem to offer Utopian promisee to the human 
geneticist But in reahty there are very great 
difficulties in applying to man even the thooretioal 
results derived from gonetical analysts of ammals, 
and until this is done euiy ounsiderable attempts 
at the practical application of modem genetioal 
methods of breeding must be considered prematnre 
In this book Prof Hogben conftnes himself to the 
prelimmary question of a rigorous analysis of the 
genotical mechanism underljnng the variability of 
human bemgs, and has left on one side the problems 
of its experimental modifioation His disousaion 
of the methods of analysis is straightforward and 
enables the reader to form some estimate of the 
vahdity of the alignments, which one hears more 
and more frequently, proposing oonorete eugenical 
reforms. 

. The human geneticist, since he cannot undertake 
any experimental breeding, must adopt analytical 
methods which are rarely employed m ammal 
genetics, and which arc therefore still m their 
infancy These methods are primarily statistical 
The general principle is to deduce, from the 
aacertamed Mendolian laws, the proportions of 
different phenotypes which would be expected in 
the population on several different hypotheses, and 
then to decide which of those oonclusiona is best 
bomc out by the facts Such a procedure was, of 
course, impossible until the general laws of 
heredity were thoroughly known and securely 
based on observations with ammal material 
It 18 always desirable, and frequently necessary, 
to develop and examine several different conse- 
quences of each hypothesis which it is desired to 
test The demonstration of the existence m man 
of rare recessive characters, which a geneticist 
would expect on general grounds, provides a good 
example of the kmd of difficulty mot with. If a 
character is determined by a rare recessive gene, 
some matings between an affected and a normal 
parent will give nse to affected offspring, tiie 
norm^ puent being in this case heterccygous for 
the gene in question, while othor such matings 
will give no such offspring, the normal parent 
being homosygous dominant We can calculate 
the iHoportion, among all affected by normal 
matings, of those which give at least one affected 
offspring The formula depends on the frequency 
•affeoteds in the population as a whole. When 


this formula is applied to the figures available for 
various abnormaUties (such as albinism, p. 52 sag ) 
it fails to fit 

This faUure may be due to the concentration of 
the gene for albinism m a small local section of the 
population, withm which its frequency may be 
considorably higher than m the commumty at 
large Other tests must therefore be applied, and 
Prof Hogben discusses several possibilities On 
p 72 he investigates the expected proportion of 
affooteds normals among the offspring of matings 
between two heterosygous parents, and between 
a heterozygous and a recessive parent The ammal 
geneticist expects, and obtains, a 3 1 ratio m 
the first case and a 1 . 1 in the second But, as 
usual, the human geneticist immediately finds 
himself in difficulties, because the only practicable 
way of differentiating these two types of matings 
from matings involvmg a homozygous dominant 
parent is the fact that tiiey give rise to recessive 
offspring Now many human famihes are so 
small that statistical expectations are not realised, 
and the expected reoessives may therefore not 
appear 

Several methods, one of them due to Prof 
Hogben, arc available fur adjusting the expected 
ratios to include this comphoating factor Even 
with these refined methods, however, it is not 
always possible to decide whether a given ab- 
normahty is inherited stnotly as a Mendelian ro- 
oeseive, since m some circumstances it is impossible 
to distinguish between this hypothesis and the 
hypothesis that the character is dependent on the 
presence of both of two mdepondent dominant 
genes Prof Hogben produces another weapon 
from his armoury to deal with such cases If a 
recessive gene is rare, that is, has not spread 
through the whole population, many of the hetero- 
zygous earners of it will be descended from the 
same ancestors Hamages between such related 
individuals will, therefore, be more likely than 
random matings to produce affected offspring. 
Reversing this argument, it is possible to calculate 
what proportion of all reoessives have related (fw 
example, first cousin) parents (p 50). 

This outline of the analysis of rare recessive 
characters has been earned far enough to show 
the difficulties which stand in the way of exact 
work m this field. It is no longer sufficient to 
identify the hereditary basiB of human oharaotm 
by purely qualitative oonaiderationB The study 
of human genetics will only advance when exact 
quantitative methods can be applied to a rich 
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supply of data It u the particular merit of thia I 
book that it gives a short account of nearly all I 
the most important techniques for exact work of ! 
this kind Some of these techniques are due to 
the original researches of Prof Hogben, but m 
this set of lectures he is more concerned to give 
an easy exposition of the principles involved than 
to provide mathematioally unassailable derivations 
of the various formuls The mathematics there- 
fore are of the order which can be understood by 
most biologists who have no special training m 
this field The simphfication of the calculations 
has been most successfully earned out, but the 
order in which the whole subject is treated is not 
BO happy The matters dealt with in the first 
four-fifths of the book are oomphoatedly inter- 
woven and a greater number of croas-referenoes 
might have made it easier for the begmner to get 
his bearings 

The fifth and last chapter deals with a rather 
different subject, namely, the problem of assessing 
the contnbutions of heredity and environment to 
the expression of a character Here again the 
author most happily lays the emphasis on the 
exact quantitative methods which are available, 
and this chapter contains the most cntical short 
account of this problem which has appeared in Great 
Bntain smoe the fundamental pioneer work of 
Fisher Prof Hogben comes to the conclusion that 
Fisher’s treatment is mvalidatod by the fact that 
human mdividuals hve m famihes, whence anscs 
a correlation between the incidence of gone 
differences and environmental differences. If 
two different genetic stocks are kept m different 
environments, it is impossible to determine how 
much of the observed difference between them is 
due to the genetic difference and how much to 
the environmental difference. The question is m 
fact strictly meaningless. The eugemcal and 
sociological importance of such conclufflons is 
obvious, and this section of the book, though it 
makes no pretensions to finality, contains much 
which should be regarded as indispensable funda- 
mentals in the eugenist’s education. 

The whole book can be heartily recommended 
to the attention of all those who are interested 
in tiiegenetioal basis of human variabihty with the | 
assuranoe that, although it may need more effort ! 
to understand than some of the popular woiks on 
such subjects, the reader may have confidence that I 
Prof. Hogben is leading him, not ‘down the garden’, , 
but up tile strait and narrow patii of scientific 
rectitude. C. H. W. 


Modem Photochemistry 
Orundlagen der Photoehemte Von Prof Dr K 
F Bonhoeffer und Dr P. Harteck (Die 
chemischc Reaktion, herausgegeben von H. 
Mark und M Polanju, Band 1.) Pp viu+296. 
(Dresden und Leipzig 'Theodor Stemkopff, 
1033 ) 24 gold marks 

I N no branch of physical chemistry is there a 
greater danger of a divorws between theoretical 
treatment and expenment than is the case m 
modem photochemistry The adequate inter- 
pretation of band spectra even of the sunpler 
diatomic molecules is a problem requiring no little 
mathematical skill nod ability, a level not fre- 
quently attamed by the experimenter The authors 
must be congratulated on producing a volume 
which, whilst written primarily for chemists, lays 
stress on the theoretical aspects of the subject. 
The book is divided into four sections, the first 
being devoted to the consideration of the Ehnstein 
law of photochemical eqmvalonce , the two 
foUowmg to the primary and secondary photo- 
chemical processes, and the last to more complex 
oases of photochemical action 
The difficulties which the chemist usually finds 
in understanding the complexities of atomic and 
molecular spectra when mterproted by the 
physicists are practically eliminated in the volume, 
a feature of which the authors should be proud. 
Frequent use is made of analogy, which renders 
the matenal not only extremely mtereating but 
also very readable One of the most useful sections 
of the book deals with the behaviour of free atoms, 
a subject to which the authors themselves have 
boon the chief contributors 
The identification of the reaction products 
formed when hydrogen, oxygen or halogen atoms 
undergo reaction with simple substances has been 
the subject matter of mvestigabons only of the 
last few years, and the oollootion and cntical 
survey of the results obtained forms one of the 
most interesting sections m the book. It is clear 
that whilst some progress has been made m 
understanding the mediaaism of the hydrogen- 
chlonne reaction, the hydrogen-oxygen reaction 
bids fair to provide us with a worthy substitute 
Whilst some would have oared to seo the inclusion 
of a httle more material on fluoresomoe uid its 
quenching both m gases and in solution, the book 
must certainly be regarded as the best that has 
yet appeared on the subject E. K R. 
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Science and Human Wel&ue 
Tht Booh o/ SdeiU^ Discovery ; how Science has 
aided Human Welfare. By Dr D. M. Tomer. 
Pp. 2694-31 plates. (London, Bombay and 
Sydney: Oec^ 0 Hanap and Co., Ltd, 
1933.) 7s. 6d net 

M ISS DOROTHY TURNER (now Mrs. PSjer) 
has given os an admirable book which 
would serve well as a foundation for the teaching 
of t^e history of scienoe m any school, and yet 
at ^e same time is mature and oomprehensive 
enough to be welcome to any adult who does not 
despise the good things devised primarily for hu 
juniors There is so much to praise that one 
hastens to disohaige one’s only grumble. It seems 
a pity not to have given the few pages which 
would have been necessary to mtroduce the work 
of the Greeks as the indispensable foundation As 
the book stands, no one would gather from it 
that the Greek work was indispensable ; in fact, 
where a Greek is mentioned, it is only to point out 
that he made some mistake or at best a lucky 
guess We start m the first sentence by “hving m 
the twelfth oentiuy*', and ‘*aearclung for what any 
ancient writer said" to enlighten our ignorance 
It is of course right and necessary to insist on 
the need of constant criticism, and to show that, 
before the Renaissance, science had been languish- 
ing from want of fresh and accurate observation 
and from the slavish repetition of the errors of 
Aristotle and Galen. But the fault was Alexandnan 
and not Greek The Greeks, from whom we denve 
not only science but also the whole framework of 
our mtellectual life, were ontios par excettenee, and 
their failure to go further on the path they first 
opened to mankmd, was due not to intelleotiud 
apathy but to their too eager wits, to the lack of 
sdentifio instruments, to the want of oo-ordination 
between science and industry, perhaps, most of 
all, to the prevalence of slavery and the slave 
spirit. 

It is also of the first importance from the 
historioal pomt of view which Hiss Turner keeps 
so well m mind m the rest of her book, to recall 
both to scholars and teachers, that Western 
dviluation, of which sdenoe is now the chief 
instrument and leading feature, was founded and 
buflt up by the Greeks and their kindred m Rome. 
The joint work of Greece and Rome is the signal 
exunple m the world of the application of the 
sdentifio qiirit to human afiairs. 

The merits of Miss Turner’s book which most 


strike the eye, are its great dearness and aoounuy 
of statement, and the way m which she manages 
to select Interesting and significant facts to 
illustrate the most important tunung-pomts m 
her story. Her account of Newton is a case in 
pomt, with its excellent sketches both of the 
prisms used in his optical experiments, and of the 
path of prqeotiles and of celestial bodies to 
illustrate gravitation 

It is also a great merit to have divided the 
matter so well into its natural periods Newton’s 
work leads directly to the application of mechanical 
powers to industrial production. Then comes a 
chapter on "Sdence as a Factor m Social Change", 
in which is induded the beginnings of a sdentifio 
policy m pnbho health This, as the author 
rightly sees it, is an integral part of the industrial 
^rstem, which by grouping the workers in huge 
town commuiuties, enforced the public control of 
theur hving conditions and brou^t on State 
action both in health and education Subsequent 
to this she places the beginning of an age m which 
chemistry became the leading science, to be 
followed with one, which we are now entering, 
when biological disoovenes have a dominating 
influence on our ways of thinking She is right 
to place this last, and right also to deal with it 
m rather a more summary fashion, as, being herself 
a teaoher on the physical aide of sdenoe, die is able 
on that to speak with greater fulness and surenees 
in detail The biological chapters are, however, 
perfectly competent and fit m well with the rest. 
Several authorities, induding Prof. Charles Singer 
and Prof Frankenberg of the Deputment of 
Histology in the Umversity of Bratislava (Ckeoho- 
slovakia), have given adequate asdstanoe in various 
ways 

It u not surprising, m view of the social spirit 
which inspires the whole book, to find that the 
author ends with a sound appreciation of the 
boons which smence has conferred, especially on 
the masses of the workers, and in spite of the 
added dangers in war and the loss of quiet and 
natural beauty which have undoubtedly to be 
reckoned on the debit side. Unfortunately, too 
many of us are inclined to dwell ratiier on tiie 
evils than on the good which frw outwei^ it. 
Such people may be advised to read Miwt Turner’s 
concludmg pages. She pomts out that the siuead 
of sdenoe is essentially a popular cause. Before 
the industrial levolutkm, "for one happy craftsman 
there were thousands of starving beggars". The 
good tilings of life were &r less widely distributed. 
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"Appbed Boienoe has relieved man from grinding of a few hundred years with their blunders, 

toil Leisure is more widespread and appreoiation national jealousies and wars, we have been able 

of art and learning no longer confined to the very to aooomphsh so much, what may not the future 

few Soienoe bids us take a long view of bring, if we have but the oommon-senso to work 

time” But also a hopeful one If after the lapse together * F S MABViii. 


Short Reviews 

Pkmt Poraatttc Nanatodea and tAe Diaauu they a sketoliy oliapter entitled “Introduotory Memo- 

Cause By Dr. T Ooodey Pp zz+306 randa” there follows a good and well-illustrated 

(London ' Methuen and Go , Ltd , 1933.) 21s glossary of terms. The mam substance of the book 

net consists of an alphabetical list of plants and 

Db Goodky has for more than twelve years gardening operations, inoludmg lar^ articles on 

earned out investigations on eel-worms, and his specific sections such as annuals, iruit orohards, 

raedal qualifications have enabled him to produce herbaceous borders, vegetables and so forth 

t& practical account of parasitic plant nematodes Subsequent chapters include a gardening calendar, 

with its admirable illustrations He desonbes the that ‘hardy perennial* so mvanably found in any 

general structure of a nematode and the technique book on gardening m general, an “Outlmo of 

of preparing these worms for microscopic exam- Garden Science” m which the elementary physio- 

ination and explains the significance of the logy and anatomy of the growing plant is pre- 

formulm onginat^ by Cobb ai^ refers to certam sentod m a brief but adequate form, an article on 

matters of nomenclature which aifuct the names "Home Landscape Gardening”, which might well 

of the worms He then passes to the consideration have been included in the mam text, and finally a 

of the species of AnguMidtna which cause galls chapter on the making of garden structures such 

or are otherwise parasitic on shoot structarcs or m green-houses and mmos, summer-houses and 

are parasitic on roots In succeeding chapters the numerous rustic articles 

species of Heterodera which parasitise roots and As a convoment reference book which is not too 
the species of AphelencJundea are considered, and large to handle with comfort the pubhoation can 

a chapter is devoted to plant nematodes which be recommended, but it is to bo hoped that m the 

are parasites and semi-paramtes of doubtful patho- next edition some major errors of omission and 

gemcity, to saprophytes and to pivdators commission will be corrected For example, under 

The usual treatment of each spemes is to give diseases of apples wo find the statement that 

first a summaiy of the results of researches upon ammonium polysulphide is a “good remedy” for 

it, then to state the characters of both sexes and “Bitter-pit” — a purely ph^ologi^ affection of 

of the eggs and lorvie, to trace the life-history, to apples m store Ag;ain, it is surprising to be told 

note the usual hosts and the symptoms produced that “mtrogenous fertilisers ore valuable acoording 
m them by the attach of the pm-osites, and to to the amount of ammonia they yield” , one of the 

refer to the pathology of the plant tissues affected most widely used mtrogenous fertilisers, mtrate of 

by the worm * 1^0 geographicid distribution of soda, is rarely assessed m terms of ammonia Tet 

the worm is stated and the methods of control one other example , any treatment of the subject 

are concisely described A final chapter is devoted of tomato cultiv^ion is moompleto wiUiout 

to the presentation of data on the existence of reference to the Enearaxa parasite of white fiy, 

biological races m two species of plant parasitio With such a simple meth^ of control of that 

nematodes. The evidence presented shows that, troublesome pest available to anyone, it is scarcely 

for "x amp l A m AngutQula dtpaae%, there exist wise to recommend to amateurs the troublesome 

unspecialised polyphagous races, also races which ^d dangerous method of fumigation with hydro- 

are more specialised and are able to attack few cyomc a^ gas. 
hosts, and other races which are highly adapted . , . 

and can live on onty one or two host-spemes The Ttating of H%qh Sp^ Internal CembutUon 
The author is to be congratulated on the bus- Engines • vnth Special Reference to Automobile 

tained lucidity and practical outlook of bis book, ond Atrerafl Types and to Ae Testing of Auto- 

qualities which will ensure for it a welcome from mobiles By Ar&ur W. Judge. Second revised 

zoolnffisfai BT»d p a th olog i s t* and enlarged edition. Pp xvi-{- 469-)- 84 plates. 

(London:Chapinanand^,Ltd.,1932.)26* net. 
^As Wright Sneydopcedta of Qardermg By This is a revised edition of a book first pnbliahed 

Walter F. Wri^t. Fp. zvii-)-624. (London nine years ago. In its original fonn it gave a fhll 

and Toronto : J. M. Dent and Sons, Ltd., and unoritioal account of uie many ways there ate 
1933.) 16s. net. of testing high-speed internal oombnsaon tm ginw 

Thosb who have known, and used with profit« , m the test bed, on the rood, or in the air. It also 
the ''Everyman EnoyclopiBdia of Gardening”, will described the numerous pieces of ingenious 
be interested in this xsem and greatly enlarged mechanism neo o ssa r y fiir carrying out these tests, 

development of those two handy volumes. A&r The present vdlnme adds to this eariier account, but 
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tile aame remarkably inolunve — and unoritioal — 
plan haa been follow^ 

The most mtereating of the additions is an 
account of the wonderful RoUs-Boyce engine used 
for the Bntish Schneider Trophy seaplanes and 
its manner of test. The author describes how 
tins engme of but 34 htres cubical capacity, giving 
in its original form 820 h p., was so sUfiilly 
modified as to yield no less than 2,300 h p — an 
increase from 25 h p per hire to no less than 68- 
with an mcrease of speed of as much as 1,000 
r.pm beyond that of the parent engine 

As illustration of the immense ingenuity of 
modem testing methods, the author mentions the 
discovery of hair cracks ui connecting rods by 
the painting of the rod after magnetisation with 
fine iron filings carried m paraffin , and the 
revealing of cracks in aluminium pistons by oil 
marks on a dusting of powdered chalk It must 
be oonfessed that the text is on occasion obscure 
One example will suffice the author wishes to 
say that the capacity of an exhaust silencer must 
be twenty times the cybnder-swept volume , what 
he does say is that the capacity of the silencer in 
cubic feet must bo eighty per cent of the cylinder 
capacity m htres D^ite these occasional lapses 
the book will prove of real value to those engaged 
m the testmg of this prime mover 

/Suns and Worlds an Introduction to Astronomy 
By W H Steavenson (The How-and-Why 
Series ) Pp. 104 +4 plates (London : A. and 
C Black, Ltd , 1933 ) 2« 6d net 
As was to be expected of one who is himself above 
all a diligent observer. Dr Steavenson has written 
a book in which the actual appoaranoe of the 
heavens is given considerable prommence The 
last few years have seen a number of books on 
popular astronomy, but the present volume has 
a great deal to recommend it, on account 

of this ciroumstanoe One of the difiSculties which 
beset the writer of popular expositions is the 
choice of a mental standard for lus pubhe , the 
author must make up his mmd whether he is 
addressmg an intelli^nt schoolboy, a casually 
interested adult, or an enthusiastie and painstakmg 
reader Dr Steavenson starts off by explaiiung the 
seasons and the phases of the moon , but he goes 
n^t on to give an account of galaictio rotation 
Ine mathematioB is suppressed, but the ^neral 
line of the argument is sometimes given ifiidging 
by the phases of the moon, which we usiudly sec 
expounded in fairly elementary school-books, Dr 
Steavenson has chosen for his pubhe the mtelligent 
schoolboy . and judmig by the rotating galaxy — 
but why not the schombey too ? There is a lot 
to be said for astrophysics as an academic exercue 
for the young, and it is a pity that it is not a school 
BubJeiA. Astiophysioal work involves a peculiar 
mixture of mathematical and gmeral reMonlng, 
and would provMaan excellent mental gymnastic. 
But this is a (flfTiMion ; Dr. Steavenson n out 
to mterest more than to instruct, and in thu we 
can have no doubt but that he has succeeded. 
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Ths Methods of CelMose Chemistry, inelvding 
Methods for the Itwesdigation of Oie Compound 
Cdhdoses By Dr Charles Dor^ Pp x +499. 
(London ; Chapman and Hall, Ltd , 1933.) 
21s. net. 

Thi title of thu book and the name of the author 
provide an indication of an excellence which is not 
belied by its contents. Dr. Dor4e has, m fact, 
succeeded admirably m hu stated object of pro- 
viding a collection of the best available methods 
for t^ experimental investigation of cellulose and 
of its associates and derivatives. He has achieved 
thu by drawing lavuhly, but with discretion, on 
the hterature of chemistry, physics, botany and 
biochemutry, and on the techmc^ side, fitim 
journals doalmg with textiles, paper, dyeing and 
colloids, and he has supplements this information 
by hu own original work and tests of the methods 
concerned Theoretical discussion of experimental 
data u, perhaps wisely, avoided 

The methods are classified in three sections 
deahng with normal cclluloee, its synthetic de- 
nvataves and compound celluloses The latest 
developments m determinations such as of vu- 
cosity, of degradation products of celluloses and 
of et-ceUulose are treated fully, and will make 

r ial appeal to the worker in industry, who m 
past has usually had to build up a composite 
method of hia own from the numerous publuhed 
alternatives The section on woods neglects some 
important work earned out in Australia which will 
probably result m fundamental modification of the 
methods of wood analysis J. G. 

Analytic and Vector iftehames By Prof. Hiram W. 
Edwards. (Intenational Senes in Physics ) Pp 
x+428 (H«w York McGraw-Hill Book Ck> , 
Inc , Lmidbn McGraw-Hill Publishing Go , 
Ltd , 1933 ) 24s. net 

Tms usefrd work u well adapted for students 
enteni^l^ upon a umversity honours course The 
notation and fundamental pnndples of vector 
analjuu are frilly explamed, and vector methods 
are freely though not so forbiddingly employed 
as to repel a generation which still finds it easier 
to thmk m terms of Cartesian methods than to 
apply a vector calculus ab tntteo 
After chapters which deal with velocity and 
vectors, the author develops the subject by way 
of the traditional topics handled clearly and skil- 
friUy Harmonic motion, the dynamics of transla- 
tion and rotation, elementary statics (including 
attraction and potentials), central forces, particle 
motion m fluids with resistance, uul damped 
harmonic motion— these headings give a oon- 
i^ectus of the {xmcipal topios loading to chapters 
fields, preoessional motion, Lupange’s 
eqttMM and Hamilton’s principle. Phyucal 
applioMKnu an kept well in the frwegronnd, and, 
while the treatment of such frindamental physical 
problems as the definition of mass mi^t very 
well be extended, junior honours students in 
physios will find the book reasonably wtil suited 
to their needs. A. F. 
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The Positron* 

By Dr Carl D Andbbson, California Institute of Technology, Pasadena, Cabf 


T he existence of iree positive electrons or 
positrons was first reported by mo in 
September 1932‘, from cosmic ray expenmonts 
earned out at the California Institute of Techno- 
logy In the ongmal <^11 possible alternative 

interpretations of the effects there presented were 
discussed in detail, and it was shown that only by 
calling upon the existence of free positive electrons 
could those effects be logically interpreted 

As a part of Prof B A Millikan’s programme 
of cosmic ray research, in particular to make 
energy measurements of the cosmic ray particles 
by the use of a vertical cloud chamber in a very 
powerful horizontal magnetic field, photographs 
were first taken in August 1931 in such an 
apparatus involving the maintenance of a field of 
strength up to 20,009 gauss over a space moaaunng 
17 cm x 17 cm x 3 cm As reported in lectures 
in Pans and Cambridge, England, m November 
1931 and published in Meireh 1932 by Milhkan and 
myself*, this work brought to Lght for the first 
time the fact that nuclear effects are of primary 
importance m the absorption of cosmic rays, as 
demonstrated by the frequent occurronoe of 
assoeiatod tracks or showers contaming particles 
of positive charge as well as those of negative 
ohaige 

Through the insertion m May 1932 of a lead 
plate across the centre of the cloud chamber, it 
was possible to show definitely in several cases 
that the mass of these particles of positive charge 
could not possibly be as great as that of the 
]iroton The direction of motion of the particles 
was given in two ways ; first, by allowing them 
to pass through the lead plate and suffer a loss 
in energy, and secondly, by the observation in 
several instanoos of two or more tracks all ongm- 
ating at one small region m the material surround- 
ing the chamber For a given curvature of track, 
the specific ionisation showed that the mass was 
small compared with the proton mass, but even 
more definite evidence was gamed from an 
observation of the range of the particles. The 
observed ranges were several times, in some 
instances more than ten times, greater than the 
possible ranges of jwoton tracks of the same 
curvature. 

These oonsiderations were the basis of the report 
announcing the existenoe of the firee positive 
eleotron or positron pubhshed in September 1932. 
Within the next five months a lai^ number of 
confirmatory photographs revealing unambiguously 
the existenoe of positrons was taken, and a second 
was published in March 1933* in which 
of these photographs were discussed. The 
spedfio ionisation exhiUted by the positron tracks 
on these {diotographs showed that the magmtuds 
of charge of the powtron could not differ by as 


much as a factor of two from that of the free 
negative eleotron, and it was, therefore, con- 
cluded, unless one admits fractional values of the 
elementary unit of charge, that the free positive 
and negative electrons were exactly alike m 
magnitude of charge This fact, together with the 
curvatures measu^ m the magnetic field of a 
positron before and after it penetrated a plate of 
foaii, fixed its mass as not greater than twenty 
times that of the free negative electron 

Since then*, an observation of a colbsion between 
a moving positron and a free negative eleotron m 
the gas of the chamber revealed, on the basis of 
the conservation laws, that its mass was equal to 
that of the fieo negative electron with an error 
of not more than 30 per cent. More recent 
measurements** of the specific ionisation of the 
positives and negatives for both high and low 
speed particles, by actual ion-counts on the traoks 
in the magnetic field, showed the specific ionisa- 
tion of the positives and the negatives to he equal 
to within 20 per cent This fixes the hmits of 
difference between the positives and negatives with 
regard to their charges and masses at 10 per cent 
and 20 per cent respectively Further details of 
the history of this discovery were presented at the 
American Association for the Advancement of 
Science meeting m Chicago m June 1033* 

In March 1M3 confirmatory evidence for the 
existence of positrons was presented by Blackett 
and Ucchialmi', based on similar experiments with 
a vertical cloud chamber operating m a mognetio 
field of 3,000 gauss and aotuat^ by the re- 
sponses of Qoiger-MuUer counters In April 1938 
Chadwick, Blackett and Oochlalim', Curie and 
Joliot’, and Meitner and Phdipp* reported that 
the bombardment of beryllium by a-particles can 
produce radiation which results in the production 
of positrons, though m these experiments it was 
not possible defimtely to identify the nature of 
the Illation producing the positrons By absorp- 
tion experunents, however, Cuno and Joliot 
showed that the yield of positrons decreased 
approximately as was to be expected if the y-ray 
rather than the neutron component of the rixlia- 
tion were responsible for their produotion. 

The first experiments proving directly that a 
Y-ray photon unpmging upon a nucleus gives rise 
to positrons were earned out at the Norman 
Bnage Laboratory, using the y-rays fix>m thorium 
C', and reported m April 1933* In this paper 
the fact that free electrons of both positive and 
negative sign are produced simultaneously by the 
impact of a single y-ray photon, an obwrvation 
of oobBiderable theoretical import, was first pre> 
sented Preliminary results of eneiOT measure* 
raents were given in June 1933 by Nwdeimeyer 
and myself** Curie and Joliot** in May 1938, 
and Meitner and Phihpp*' in June 1988, all of 
.whom used y-rays frmn thorinm C', also reported 
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the detection of podtroiu from the same source. 
Ourie and Joliot** have also shown that posifrons 
an iHxxluoed directly m the dismtemation of 
aloininiun and boron by a-partiole htmuMudment. 
The positrons in the case of alummum cannot 
here be produced by the internal conversion of a 
Y-ray photon unlom the probability of such internal 
oonvetHion is vastly greater than that to be 
expected on theoretic^ grounds'* Bather do 
these experiments indicate that an elementary 
^itive charge is actually removed from the 
dismtegrating nucleus and appears as a positron 

The foregoing furnishes m brief a historical 
survey of the early experimental work on positrons 
and their production 

A detail^ study of the eneigy distribution and 
frequency of pr^uction of free positive and 
negative electron pairs by filtered thorium C' 
Y-rays is of particular value because of the relative 
simplicity of these cfTeots as compared with those 
appearing in the cosmic ray range of rnei^eB 

Y-Ray Emcrra 

A discussion will now he given of experimental 
evidence as it bears on the theory suggested by 
Blackett and Occhiahni on the basis oithe Dii 
electron theory, which postulates the creation of a 
free poaitivo-nogative electron pair out of the 
absorption of a photon impmging upon a nucleus 
The nucleus itself in this picture undergoes no dis- 
mtegration, but plays merely the rdle of a catalytic 
agent. This discussion will bo given m the light of 
(1) new statistical studies by Neddermoyer and 
myself on the thonum C* Y-ray effects, and (2) new 
experiments on cosmic ray lowers by Millikan, 
Nradenneyer, Pickering aind myself 

The work of Curie and Joliot, and of Chadwick, 
Blackett and Occhiahni on the radiation firom 
thonum and that excited in beryllium by «-par- 
ticlo bombardment, together with our own work 
on the cosmic radiation'*, has shown that the 
absorption process which gives rise to positrons 
becomes increasingly important with high energy 
radiations and heavy absorbing matenals Further, 
we have mode a statistical st^y based on a total 
of m^ than 2,600 tracks of single electrons, both 
positive and negative, and poeifrve-n^tive pairs 
ejected from plates of lead, alummum and carbon 
by Y-rays from radiothodum filtered through 
2*6 cm of lead (m some oases with unfiltered rays 
for comparison) to determme the frequency of 
occurrence of pairs and single positrons, and 
their eneigy distribution for absorbing materials 
of different atomic numbers The ejection of the 
particles was observed from lead plates of 0-26 mm 
thickness, aluminum plates of 0*5 mm. thickness 
and a graphite plate of 1-4 cm thickness (used 
also for cosmic ray studies) The magnetic field 
was here adjusted to 826 eauss 

We will consider first of all the eneigiee. Both 
the single jxMitjy, os and the pairs (tiie sum of the 
enmgiee of the pcUtive and native oomponents 
being taken) ejected frmn the uad plates idiowed 
a maxim um eneigy of about 1-6 JfF {MV = 
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millions of electron-volts), 80 per cent of the sin^ 
positrons bavmg an energy less than 0-8 ifV. 
W the case of ^o unfilte^ y-ny*, the positrons 
and the pairs, though occurring in relatively fewer 
numbers compwed with those ejected by the 
filtered rays, showed also a maximum energy of 
1 6 3fF Further, m the case of the positives 
and pairs ejected ^m the plates of alummum, 
the maximum energy was about 1-6 JfF 

The maximum energy of the smgle negative 
electrons in all oases was about 2-6 JfF Smee 
the errors in the energy measurements may be as 
high as 15 per cent, this is in good agreement with 
the highest energy to bo expect^ for extra- 
nuclear electrons resulting from Compton en- 
counters or photoelectric absorption of the 2 68 
JfF photons. 

n energy of 1 6 Jf F for the positives 
and the pairs, both from the lead and the aluminum, 
is in good accord with that to bo exjicoted on 
the Dirac picture if 1 JfF is allowed for the 
energy required to create a jiair of electrons. 
There occurred, however, one pair the total 
energy of which was 2*9 JfF , it is conceivable, 
though not likely, that it may have been pro- 
duced by cosmic rays, or agam it may represent 
the rebound of an electron against the under 
surface of the lead plate 

Of equal importance with the distnbution in 
energy is the distribution in number of single 
positive electrons and pairs as compared with the 
single negative electrons Out of a total of 1,642 
electrons ejected from the 0 26 mm. lead plate 
by Y-raya from radiothcMium filtered through 2-6 
cm of lead, there ware 1,387 smgle negatives, 
96 smgle positives and 69 pairs From an aluminum 
plate 0*6 mm thick and ejected by the same 
radiation there were, out of a total of 943 electron 
tracks, 916 single negatives, 20 single positives and 
7 pairs. 

The negatives may bo assumed to have arisen 
in general from Compton and photoelectric 
encounters with extra-nuclear electrons m the 
lead or alummum. But the single positives and 
the pairs must all, of course, correspond to nuclear 
encounters If we assume that on the average 
an equal number of positives and nemtives results 
from nuclear impacts, we can calculate the ratio 
of the nuclear to extra-nuclear absorption This 
amounts to about 20 per cent for lead and about 
60 per cent for aluminum. These values are in 
reasonably good agreement with those obtained 
by Chao'*, Meitner" and Gray and Tarrant'* by 
entirely different methods m the matter of the 
excess absorption shown by lead over that shown 
by alummum and also in the general relation of 
nuclear to extra-nuclear absorption m both metals. 

That the nuclear absorption in carbon is very 
small for the thorium C' Y-nys u shown by the 
fact that, as oompared with 416 negatives, there 
appeared only 2 pairs and 6 sin^ positives 

On the whole, the energy relations of the posi- 
tives and pairs, from both ths aluminum and the 
lead, appear to be quite ocnaistent with the pair- 
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creation hypotheeia, aa are also the approximate 
values of the excess absorption in lead and 
aluminum calculated on this assumption. 

The ratio of the observed numbers of single 
positives compared with the pairs is also of great 
importance in this connexion Whether a positive 
IS always formed paired with a negative, or whether 
a positive not acoompamed by a negative can m 
some oases be produced, is a question difficult to 
answer from the data so far obtained. An accurate 
calculation of* the probabihty of removal of the 
negative, if a pair is generate, so that only the 
positive emerges from the plate, is not simple to 
make, depenmng as it does on energy loss and 
plural scattering m the plate, and on the imtial 
space and energy distribution of the components 
of the pairs But on the basis of very approximate 
considerations, it appears somewhat difficult to 
reconcile the appearance, for example, in the case 
of aluminum, of 20 single positives and only 7 
pairs with the view that they are always formed 
in pairs Experiments now planned in which the 
particles arc ejected from very much thinner plates 
should decide this question 

One case shoidd be cited in which two negatives 
and two positives wore all observed to originate 
at one point in the lead plate The possibihty 
that this can represent two pairs accidentally 
associated in time and position is so remote that 
it IS taken as evidence that photona of energy eioen 
so low aa thoae of the thonum C gamma-raya can 
occaatonaUy give nae to ahowera a\uh aa are a 
common feature of the cosmic rays'. 

Cosmic Ray Efteots 

Our recent stereoscopic photographs taken in a 
17,000 gauss magnetic field show numerous 
showers of more than thirty electrons, some 
positives and some negatives, originating in load 
plates placed across the chamber. In all the 
observed oases of shower production, it was clearly 
seen from the photographs that non-ionising 
particles produced the showers. Also photographs 
taken in a magnetic field of only 800 gauss ^owed 
nuuiy examples of single negatives, single positives, 
pairs and triplets, of energies of the order of only 
a million or two electron volts, ejected from platn 
of lead by the impact of non-ionising particles 
These low energy ejections are in w respects 
identical with those produced by the thorium C* 
Y-rays and ace undoubtedly duo to low energy 
photons. These electron effbd» cannot be asenbed 
to ordinary neutrons since a considerable study 
neutrons in this very range of eneigies has shown 
that their absorption rewts m projected nuclei 
and not in electron projection or shower formation. 
The appearance of several such small electron 
showers on one photograph which contains 
evidences of showers which occurred above the 
chamber, brings to li^t a new fact, namely, that 
*n the abaorftaon of ms eomiie rays there are pro- 
duced, in additton to the deetron ahowera, in some 
instoaoes, sprays of large nunUtera of aeeondary 
photona. The evidenoes for this oondnsion were 


presented at the November 1033 meeting of the 
National Academy of Sciences by Millikan, 
Neddermeyer, Pickenng and myself", and a foil 
discussion toother with the photographs will 
appear shortly m the Phyauxd Review. In one 
case, more than eighty low energy electron tracks 
simultaneously projected were photographed, their 
positions and orientations m the chamber showing 
that they must have arisen from nearly as many 
separate centres in the material Burrounding the 
chamber, and must therefore be asenbed to such 
a spray of secondary photons 

That pair production or shower formation by 
a fast elytron (positive or negative) is a relatively 
rare event is shown by the foot that more than a 
thousand fast electrons have boon observed to 
traverse a 1 cm lead plate, and only m one mstance 
was a defimte pair projected from the lead by a 
fast electron, while a large number of secondary 
negative electron tracks appeared as the result of 
close encounters with the extra-nucloar electrons 
m the load plate The immediate secondaries of 
fast electrons are therefore seen to consist largely 
of negative electrons and only m rare cases of 
positrons 

Because of the powerful magnetic field wo are 
using, It IS possible to deflect all but a very small 
number of the electrons projected in the showers 
by the photon impacts In general, in a shower 
a pronounced asymmetry is noted m the numbers 
of positive us compared with negative electrons 
emerging from the lead plates, in one instance 
7 positives and 16 negatives, and m a second case 
16 positives and 10 negatives These effects are 
only with some difficulty reconciled with the Dirac 
theory of the creation of pairs out of the incident 
photon Rather might they mdicate the existence 
of a nuclear reaction of a type m which the nucleus 
plays a more active r61e than merely that of a 
catalyst, as for example the ejection from it of 
positive and negative charges which then appear 
in the showers as free positive and negative 
electrons. The essential difference, however, 
between these two points of view may be merely 
that in one case the nucleus may change its 
charge, and in the other it does not do so 

To study nuclear absorption in a light element, 
more thui four hundred successful photographs 
were taken in which a carbon plate of 1>4 cm. 
thickness replaced the lead plate. Many of these 
showed showers originating in a block of lead 
placed above the chamber, but m no instance was 
a secondary shower observed m the carbon plate. 
This indicates, m agreement with the thonum C* 
data, the relatively small probability in com- 
parison with lead of a carbon nucleus absorbing 
a jdioton by shower production. 

A consequence of the pair-theory is that, in a 
Buitabfy dense environment of negative electrons 
sudi as obtains in ordin^ matter, a positron 
shall have a high probability of oomhining with 
a negative election, resulting m the annilulation 
of bc^ partides and the convemcm of their proper 
and kinrao energies into radiation. The thei^, 
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though at proBont inoumploto, states that the mean 
free path for annihilation is in general greater than 
the TxagB of the positron, so that such annihilation 
should w evidenced by the appearance of quanta 
of about half a nulhon electron-volts energy and 
a very small number of quanta of about one 
m il lion electron-volts energy when positrons pass 
through matter” The experiments by Gray and 
Tarrant” on the scattenng of thorium C' y-rays 
showed the existence of secondary radiation of 
such energies, but some of the more recent experi- 
ments on the scattenng of hard y-rays fail to show 
a secondary radiation which can be attnbuted to 
the annihilation of positrons Our cosmic ray 
photographs show that m the electron showers 
there are present large numbers of secondary 
photons, many of w^ch are in this range of 
energy, but it is not yet certam if they arc pro- 
duct in part by the annihilation of ixMitrons Tn 
two very recent papers, Johot" and Thibaud" 
report the observation in experiments with arti- 
ficially produced positrons of secondary photons 
of the energies to bo expected if they arise from 
the anmhilation of positrons By control experi- 


ments with negative electrons, they showed that 
a beam of positrons impinging upon matter results 
in the production of a considerably greater quan- 
tity of photons than does an equtd number of 
negative electrons. 
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Research in the 

N a discourse entitled "Industrial Research A 
Busmess Man’s View” delivered at the Royal 
Institution on December 16, Sir Kenneth Tree m^e 
some etnking references to the place of research in 
industry, bam laigely on the actual experience of 
Messrs Tootal Bro^hunt Lee and Co , Ltd Up 
to twenty-four years ago, they had no scientiflo 
stafiF connected with the business, and it was only 
expenence gained dunng the War which mduced 
them to make a direct attack by means of research 
on the production of cotton matenal like wool in 
its power to resist and rooovor from creasing Sir 
Kenneth proceeded to outline bnefly the steps 
which after fourteen years’ work had enabled them 
to market sucoessfully a creasoless cotton fabric 

The mitial stop was the assembling of the nucleus 
of a research staff in the behef that, even m such 
an old-established mdustiy as that of cotton, 
research could bo of immense advantage , sys- 
tematio work on the ohemioal and physical pro- 
perties of cotton or on the physical basis of the 
maohme processes to which it was subjected in 
the course of manufacture should greatly facilitate 
uniform and steady progress. AOuding to the lack 
of such systematic won m the cotton industry. 
Sir Kenneth cited the process of meroenaation 
Although Mercer discovered in 1844 that caustic 
soda had a marked action on cotton, it was nearly 
fifty years later whso. Lowe discovered how the 
conditions must be modified to produce lustre 
by meroeruation, whUe Mercer’s discovery itself 
did not attract the active interest of anemic 
scientifio workers 

In ita progress from the bale, through spinning, 
weavmg, bleaching, dyeing and finishing, cotton 
18 snbjMted to vanous phyaical and chemical pro- 


G>tton Industry 

cesses It was therefore decided, when the Research 
Department was formed, that the staiT should 
consist of chemists and physicists who should 
work together on the problems involved, and when 
a laboratory solution had been found, should share 
their knowledge ivith technical men iii an en- 
deavour to harvest their results m manufacture 
This was the first time that chemists and phjrsicists 
bad been engaged in no-operation m the cotton 
industry It was also decided that lack of ex- 
perience m dealing with cotton should be no bar 
to the engagement of any member of the staff 
Provided ability to conduct research was evident, 
thu lack of expenence was oven regarded as on 
advantage, smee such workers would not have got 
into ruts and would be mors likely to oontnbute a 
fresh outlook on the problem. 

In addition to the decision to adopt a definite 
research objective, the further important imtial 
decision was made to carry out routine testing by 
a separate staff, housed m the same laboratory, so 
as to provide fjie maximum contact between the 
research staff and the analytical or testing staff. 
The wisdom of the policy embodied m these pre- 
hmmaiy decisions u attested not only by the 
results achieved by the Tootal Broadhurst Lee 
Co , Ltd , but also by the expenence of numerous 
other industnal research oigamsations m Great 
Bntain and m other oountnes 

Most of the pubhdied work on cotton hod 
previously been oonoomed with large-scale expen- 
ments on yams and fabnes. In view of the 
dependence of the physical behaviour of such 
materials not only on tiie yam oompruing thmn 
but also on the weave, on the twist and dimeter 
of the yams and the nature of the innumerable 
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cotton hairs, it was decided to oommenoe by 
investigating the properties of the ootton hairs 
themselves, the fine fibres about an inch long and 
a few ten-thousandths of an inch in diameter from 
which all ootton yams are made Special apparatus 
was devised to compare the elastic properties of 
the various textile fibres in air and m various 
liquids, and the spongmess of the hairs proved to 
be of great importance 

It was early realised that there are at least two 
methods of attacking the creasing problem One 
18 to fill the spongy ootton hairs with some elastio 
substance another is to combine with the cotton 
some substances which would ehmmate its plastic 
nature and give it the necessary resihenoo Both 
methods were tried and finally the introduction 
of synthetic resins into the fibre proved successful, 
though only after some years of work had shown 
the way to retain all the other textile qualities of 
cotton when it was impregnated with resin To 
be suitable for this purpose, the sjmthetic resin 
molecules should bo small during the impregnation 
of the fabric so as to enter the cotton hairs The 
substances used must not damage the fabric nor 
must resuufieatton by heat or otherwise be effected 
under conditions which damage the fabric Further- 
more, the ream must bo colourless and not dis- 
coloured by strong sunhght ; it must be clastic so 
as to give the anti-creasing properties, and must 
bo introduced without impairmg the suppleness of 
the fabric It must also withstand laundry 
treatment 

These conditions considerably lunited the typos 
of rosin which could bo used F^her investigation 
showed that when the resm was mainly inside the 
cotton hairs a soft fabnc was obtained, but when 
a considerable amount of resm was left between 
the hairs and the yams, the cloth was hard and 
stiff The miorosoopio examination also showed 
that the diameter of the cotton hairs is 
permanently increased, causing the fabno to 
give bettor cover, and the treatment accordingly 
must bo directed towards getting nd of all the 
resm between the fibres By treating cotton and 
rayon fabrics in this way, effecting final con- 
densation after the resm solution was put on the 
cloth, remarkable antioreasing properties were 
conferred. In addition, shrink^ by washing was 
reduced while the strength of rayon was increased 
by 30 per cent when diy and up to 100 per cent 
when wet 

The next stage of development, from the 
laboratory to a monuiaotunng scale, proved 


difficult as well as costly. In addition to mechanical 
difficulties, physical and chemical methods of 
oontrol at each stage of the process hod to be 
elaborated Not merely the design of suitable 
machinery, but also the development of suitable 
testing methods for accurate control made demands 
on a combination of engmeenng, chenuoal and 
physical knowledge which the man with a general 
traimng was often better able to meet than a 
highly specialised research worker 

One of the major difficulties was concerned with 
an apparatus fur converting the rosin inside the 
ootton hair into insoluble form This had to be 
done by running a continuous length of cloth 
through a machine capable of heating it evenly 
over its width for a short time to a high tempera- 
ture Finally an electrical method was selected, 
which was novel in the electrical trade, and with 
this machine a production of some thousands of 
yards sufficed to gain the expenenoe for the 
design of full scale plant in which weakness of 
design and lack of robustness in various details 
were eliminated 

Discussing the successful conclusion of this 
research dieted to a definite objective. Sir 
Kenneth l-ee laisod the question as to how much 
stronger our inclustnal position might bo as a 
result of more well-directed research Patents 
themselves indicate the extent to which our 
research activity is overshadowed by that of 
competitive countries Even most of our newer 
industries are handicapped by paying heavy 
tnbuto to foreign oountru^s m the forms of hcences, 
and from the results achieved by his own company 
Sir Kenneth said that they would bo glad to see 
other industncs, particularly the older industnos, 
pursuing the same pohoy to a much greater extent. 
He considers that the present tune is opportune 
for a great mcrease in the amount of scientific 
research ui industry, and reduced expenditure on 
research m other countries offers us a correspond- 
ingly greater chance of takmg the lead Researches 
direct^ to putting manufacture on a sound scientific 
basis would undoubtedly repay the expenditure of 
time, money and patience involved, and the nations 
doing the most mteUigont resoarcli work are likely 
m the long run to have the greatest chanoo of 
jwospenty We have in Great Bntom the neoessary 
ability for fundamental research if only the busmess 
community would supply sufficient funds, and Sir 
Kenneth urged that there is no wiser expenditure 
fw an industrial undertaking than the provision 
of funds for reseoroh 


Obituary 


Db D. H. Soott, vbs. 

W ORKERS m the fields of natural knowledge 
are often desenbed as pioneers in the 
development of novel views, as men vhoqe 
enthumosm waa atirred m early life by the preadi-’ 
mg of a new doctrine. Dukmflekl Henry Soott’s 
early days ooinoided with on intelieotuaJ revolu- 


tion He was bom on November 28, 1854, a few 
years before the publication of the “Ongm of 
Species”, and graauated from Christ Chu^ in 
1876 at a time when men were under the m- 
fiuence of a new gospel He died on January 26, 
1934 

Following the example of other young men of 
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that generation, Soott went to the famouB botanioal determining factor in bringing about a more 
Bobool of Sacha at Wiirzbuig, where he took ibe general reco^tion of the fui^amental importance 

Ph D degree On hia return in 1882 he took a of extinct planta 

prominent part aa a lecturer and later aa aaaiatant After Williamaon’a death in 1895, Soott oon- 
profeaaor in applying modem methoda at Uni- tributed a aeriee of papera to the Eoyal Sodetiea 

yeraity Coll^, London A member of a famUy of London and Edinbu^, to the Annals of Botany 

of diatinguiahed architecta, he waa attracted to uid other joumala, in which he deeonb^ many 

the worka of Nature rather than to the worka of new tjrpee. In 1897 he gave an ezhauative account 

man throughout life he experienced the joya of of a remarkable cone, Cheiroslrobvs, which demon- 
a true naturaliat From 1885 he occupied the atrated the exiatence in tbe early part of the 

chair of botany at the Royal College of Science Carboniferoua period of a reproductive ahoot more 

until 1892, when he accept^ an mvitation from complex m structure than any previously known 

the Director of the Royal Botamc Gardena, Kew, vascular cryptogram, recent or extmot This waa 

to be honorary keeper of the new Jodrell Labora- followed by equally mtereating discoveries of many 

tory ; two years later he waa elected fellow of the other Palnozoio plants In 1901 Soott gave an 

Royal Society account of a cone — Leptdocarpon — agreeing in the 

Scott’s earhest papera, the first of which was plan of its construction with the cone of a Lepido- 
published in 1881, were on the latex-beanng aendron, but differing in bearing ‘seeds’ in place 

vessels in certain rubber trees, on Algaa, and on of oidmary sporangia. The seed-like bodies were 

the anatomy of Ipomcea. His last paper was described as nascent seeds which did not and could 
published in 1933. Throughout life hia botamcal not be expected to conform “in all the morpho- 

interests were wide and progressivo while faithful logical rules that we lay down tot seeds at the 

to the traditions of the older school of naturalists present day’’ Soott was not a hide-bound formal 
and great B3rBtematia botanists, he devoted him- morphologiat 

self mainly to the mvestigation of extmet plants, In all bis many contnbutions to a more exact 
particularly those from the forests of the Coal and mtensive knowledge of extinct plants, Scott 

Age. In an address dehvered m 1909, when, as combined an almost meticulous attention to 

president of the Lmnean Society, he opened the detail with broad philosophical and cautious views 

new botamcal laboratories at University College, on the bearing of the facts on evolution In 1900 

London, he spoke of the late Prof W. C. Williamson he published as a single volume a course of lectures 

as a ^end to whom he perhaps owed more than dehvered at Univerahy College, London — “Studies 

to any other man, as it was Williamson who in Fossil Botany’’ . m the second and third 

mterested bun m the subject of fossil botany editions the book is m two volumes. The author’s 

The veteran botanist at Manchester had eon- aim was the presentation to botamcal readers of 

tnbuted mneteen memoin on “The Organization results which appear to be of fundamental import- 

of the Fossil Plants of the Coal-Measures’’ to the ance. This book has long bemi a classic, a scholarly 

Royal Soaety (1871-93), but comparatively few work distinguished by well-balanced judgment and 

botaiusts in Great Britam realised the full signifi- clarity of style In 1911 he contributed to the 

canoe of Williamsmi’s work , ud this was largely “Home University Library’’ a more popular 

due to the prosentatwKl of the results in language account of the "Evolution of Plants”, and this 

unfamiliar to studetite whose sense of proportion was followed m 1924 by the publication of a course 

and apjireoiation of values suffered through m- of lectures dehvered at Aberystw^ — “Extmet 

abihty to make allowances for old-fashioned Plants and Problems of Evolution”, 

temunology and ideas On his retirement from In 1904, following a most impirtant discovery 
Manchester, Williamson asked Soott to collaborate by Prof F. W. Ohver that certam seeds known aa 

with him and, fortunately for the botamcal world, Lagenostoma behmged in all probability to tbe 

a favourable reply waa given. In a prefatory note genus Lygtnodendron, a plant in habit and m 

to the first of a senes of three memoirs — “Pirther folia^ closely reeembliim a tree-form, a paper was 

Observations on the Organization of the Fossil miblMed by Ohver am Soott in which the name 

Plants of the Coal-Measures” — Williamson wrote . Pteridospennen was proposed for a mup fk 

“My morphological enquiries seem to have reached certain fem-like seed-bearmg plants whid played 

a stage that makes a more minutely carofiil a dominant part in later Pamozoio and, as we 

examination of these questions of development now know, m early Mesozoio flevas. For sevenJ 

and growth desirable, but before specially under- years Soott regarded the Pteridoepemis as closely 

taking this, I saw dearly the extreme importance related to true ferns and dwived from a fern 

of doing so in combination with some younger ancestry In 1918 he wrote (in a letter) : "I have 

ooUeagne whose familiarity with the details of the become a bit sceptical about the Pteridosperms 

physiol^ of living plants was neater than my and Ferns ; all the comparisons seem to be mere 

own.” Toe ocmspicuous success of this partnership aoalmies” ; at the Bournemouth meeting of the 

is evidence of the tact and undenrtanamg of the Britiu Association m 1919 he defimtely gave up 

yonnm man and of the confidence and respect tiie idea of a fern origin in fiivonr of the view tiiat 

for us companion on the part of an experienced Pteridosperms represent a long-extinot stock 

‘pslnobotanist who did not readily ohuige his which passed thim^ a fno-like stage. This 

ophaknis. Scott’s transforming infiuenoe was the change of view is oharaoteristio of ^e man : idieo. 
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as wtroly happened, the weight of evidenoe was 
againat hia ongmal opinion, he did not hesitate 
to say ao. 

Scott’s influence was by no rneana oonflned 
within the limits of paheobotanioal research his 
“Introduction to Structural Botany’’, an element- 
ary textbook m two volumes. Part 1 of which ia 
now m its eleventh edition, is a model study of 
representative examples of flowerleas and flowenng 
plants. Mr F T. Brooks of Cambridge is associated 
with Dr. Scott as joint author of the last edition 
of both parts 

In 1921 Scott was the Wollaston medalist of 
the Geological Society of London , m 1906 he 
received a Royal mo^ and m 19^ the Royal 
Society award^ him the Darwin medal In 1921 
he was awarded the Linnean medal of the Linnean 
Society He was president of the Linnoan Society 
m 1908-12 and of the Royal Microscopical Society 
in 1904-6 , foreign secretary (1911^16) of the 
Royal Society , twice president of Section K 
(1896 and 1921) and a general secretary (1900-3) 
of the Bntiah Association. He was an honorary 
LLD of the Umvormty of Aberdeen and DSe. 
of the University of Manchester, also honorary 
member at corresponding member of many foreign 
academies and societies 

Though neither by mclination nor temperament 
attracted to administrative work, Scott con- 
scientiously discharged such duties as he felt 
called upon to undertake * he was essentially a 
student, a dreamer with a ‘passion of the post’ ; 
a man with strong mtemational sympathy and a 
keen sense of juatioe. On occasion impulsive, 
quickly roused by unreason , a man of lovable 
personality to those who knew him well Few 
men of his age made a stronger appeal to the 
aileotion and loyalty of colleagues Scott will be 
gratefully remembered by many younger men and 
women whom he treated as equals It is fortunate 
that he was able to devote the best years of his 
life to research witiiout the hampering necessity 
of spending the greater part of his energy in 
teaching 

Scott was happy m the oompamonship of a 
wife whose personal quahties were complementary 
to his own from her he had much help m his 
work both directly and mdirectly He leaves four 
daughters ; his younger son died at school (1914) 
and the elder son was killed in France (1917) 
when serving with the Royal Engineers. By 
friends in all ranks of life, Soott will be remembered 
for many unrecorded acts of kmdness as a 
botanist he has left a worthy memorial m his 
work and in the servioes he rendered to exact 
knowledge A C Sbwabd 


Db. Wjluam Page 

With Dr. William Page, who died at Middleton 
in Sussex on Febnury 3, at seventy -two' 
years of age, has passed a singularly gracious 
p^naliW, whose loss is regreM»d by a wide 
circle of frienda. A far wider public wUl mourn. 


and oontmue to mourn, the editor of the most 
extensive and successful attempt ever mitiated in 
Great Bntam to produce a comprehensive series 
of county histones, a task to which Page devoted 
the last thirty-two years of his life 

At the outset, mdeed, a very different career 
had seemed to he before Page. After leavmg 
Westminster School, he became a civil engmeer, 
and for a time (1880-84) was assistant executive 
engineer to the Government of Queensland 
Blit ho already had other ambitions At the age 
of twenty-five he abandoned engineenng, and 
with his brother-in-law, W. J Hai^y, established 
a firm of record agents and legal antiquaries 
which achieved considerable distmction, and was 
engaged m a number of peerage, coronation and 
other claims During this penod Hardy and 
Pago jointly published the ‘^Feet of Fmes for 
London and Middlesex’’ (1892), and Page was 
incidentally able to develop that extensive and 
peculiar knowledge of local and customary history 
which was to serve hun m good ste^ later 
In 1902 the Hardy-Page partnership was dissolved, 
and Psm jomed Mr H A Doubleday as jomt- 
editor of the “Victoria County History’’, which had 
been established two or three years previously , 
whilst two years later, on the retirement of Mr 
Doubleday, Page became sole general editor. 

The task which Page thereby undertook was 
immenso alike m time and m space, meluding as it 
did the history, archaeology, geology, botany and 
soology of the i^ghsh counties. Nor was it merely 
m breadth of knowledge and academic sympathy 
that the work demanded exceptional quahties in 
the editor The human problem — the problem 
of oo-ordinating the work of innumerable specialists 
and local students, of harmonising their divergent 
views, abikties and eccentricities — drew in- 
cessantly upon Pago’s unfailing patience, courtesy 
and astuteness The contributions which he 
collected from those miscellaneous souroos neces- 
sarily vary m value, but it u rarely that they fall 
below that high minimum of scholarship which he 
set himself to maintam On tho documentary 
Bide, the editor’s wide first-hand knowledge was 
a sufficient guarantee On tho arohitui-tur^ side. 
Page’s association with Sir Charles Peers resulted 
m the evolution of methods and standards which 
are likely to control all future research of the 
kmd &deed, these methods have received an 
enduring sanction m their adoption by the 
Histonw Monuments Commisuon (England), 
which 18 in many ways the child of the “Victoria 
County History’’. 

Nor did the editor’s human problem end wiQi 
hiB contributors. Finanoial difficulties were never 
far from Page’s mmd, and more than once 
“History” seemed to be doomed to founder on this 
rook. But Page’s untiring courage did not fail 
him, and on more than one occasion he was able 
to secure at the last moment the patronage which 
his work demanded In 1910 the generosity of the 
late Lord Hambledon carried the “History” for- 
ward a further stage, and in recent years, although 



NATURE 


March 3 , 1934 


flnanoial support was increasingly difficult to 
obtain, indi^ual guarantees faoihtated the pub- 
lication of rolumes relating to Northamptonsnire, 
Huntingdonshire, Rutland and Kent. In 1932 
Page offered to the University of London, subject 
to certain conditions, the oopynght and unused 
material — a considerable and important collection 
— of the "History”, and the offer was gratefully 
acoepted by the Court of the University in 
November of that year The Pilpdm IVust 
afterwards made a grant to the Umversity of £600 
a year for three years to assist m carrying on the 
work, and a University Committee associated with 
the Institute of Histoncal Research was estab- 
lished for the purpose It is mdeed difficult to 
imagine that a task so well and truly begun, and 
alre^y earned so far, should be allowed to lapse, 
and it 18 scarcely necessary to express the hope 
that, m acceptmg the legacy of Page’s great work, 
the Umversity has accept^ the responsibihty of 
completing it. 

Pago never courted any sort of recc^mtion for 
hiB devoted work, but he was long a distinguished 
fellow of the Society of Antiquaries, of which he 
was a vice-president from 1916 until 1920, and 
in 1932 ho received the degree of hon D Litt 
(Oxon ) 


Wk regret to announce the followmg deaths 

Baron Alphonse Berget, professor of physidal 
oceanography in the Institut 0o4anographique, 
Paris, who published many works on physios 
and meteorology, on December 29, aged seventy- 
three years 

Prof P. W Hardwick, emeritus professor of 
minmg m the Umversity of Sheffield, a past 
president of the Midland Institute of Mu^g, 
Civil and Mechanical Engmeers, on January 24, 
aged seventy-three years 

Prof T. E Peet, reader in Egyptology m the 
Umversity of Oxford since 1933, formerly Brunner 
professor of Egyptology in the University of 
Liverpool, on February 22, aged fifty-two years 

Sir Vmcent Raven, K B E , president of the 
Institution of Mechanical Engineers m 1925, who 
published several works on electric locomotives 
and traction, on February 14, aged seventy-five 
years 

Prof. Howard C Warren, professor of psychology 
m Prmceton University smee 1914 and editor of 
the Paychaiogvcal Remew, on January 4, aged sixty- 
six years 


News and Views 


Fundamental Cosmological Problems 

Pbov. M. N. Saba, m his presidential address to 
the Indian Hoionoo Congress at Hombay dolivored on 
January 2, dealt chiefly with fundamental cosmo- 
logical problems. He believes that recent discoveries 
m nuclear physics will provide the key to the probloms 
of stellar structure In the absence of decisive 
evidence, he molmes to the view of Kotlian and 
others that the neutron should bo regarded as a 
dipole consisting of a proton and an electron, and ho 
beheves that this struoturo has far-reaclung astro- 
physical consequences. The problem of the ultimate 
fate of radiation has been radically transformed by 
the discovery of the positive eleotron, and the idea 
that final stagnation of the imiverse is movi table is 
vitiated by the fact that it ignores tlie possibibtios 
of conversion of reuliation mto matter and the com- 
bination of small mto large energy quanta Prof. 
Saha considers that the experimental fact of “elootro- 
flssion of quantum”, that is, the oonversion of y-ncy 
quanta of sufficient energy mto a pair of elootrons, 
positive and negative, inside the nucleus, may prove 
to be the realisation, possibly on the oosmio scale, 
of the first i>ossibility With regard to the second, 
he sees no theoretical reason why, m the radiation 
of space (presumably oontmuous from the hardest 
rays to visible light), hard oosmio rays may not bo 
the result of fusion of softer quanta He expressod 
the view that oontmuous evolution is confined to 
portions of the universe such as the earth and 
sedar system, tiie oosmio process as a whole bemg 
cyclic 


Scienufic Organuauon in Indu 

Th* latter part of Prof, Raha’s addrees was devoted 
to problems of seientiflo organisation. The present 
world IS a single economic and cultural unit, and this 
fact should direct political and economic action. 
Practical problems can bo solved only by the applica- 
tion of scientific principles, and a new educational 
scheme should bo devised by a world’s congress of 
foremost thinkers, with the object of tiamiiig the 
coming generation to a proper appreciation of the 
beauty anil powers of soienoo The lack of scientific 
organisation uid prelunmary research is particularly 
obvious m Indian pubho works, with serious con- 
sequenoes to the vitahty of the population and result- 
mg m great waste of money Prof Saha supported 
the formation of on Indian Academy of Science, 
organised somewhat on the Imes of the Royal 
Society, which would co-ordinate Indian scientific 
woric, and act generally for the promotion of soiontiilo 
research and its utilisation m national and mter- 
national aflairs He adduced evidence of the need 
of such a body, quoting m support of his view the 
statement of Sir F. Spring on nver problems m 
India, that “more money has boen wastkl, for want 
of just such knowledge as a River Commission might 
provide, than would have sufficed to pay the entire 
cost of it many tunes over". 

Dinosaur Skeletons in Brussels 
Wb regret to leam that the remarkable skeletons 
of the Wealden Dmosaur Iguanodon, which form 
the most striking feature of the Royal Museum of 
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Natural History m BruSHela, are beginning to decay 
The bonea are unfortunately much pyirtiand, and 
being expoeod to mouit air, the pyntea beoomea 
uxidiaed and oauaea disintegration The direotor of 
the Museum, Dr. Victor Van Straelen, has for some 
tuno arranged to treat the more fragile parts with 
preservatives, but he realises that tho only method 
of permanent preservation is to enoloso the speoimens 
in glass cases m which the air can bo kept dry. He 
lias accordingly mducod the Belgian Government to 
ask Parliament for a aiim of money sufiQoient to 
jirovide tho eases Tho Belgian Senate, however, 
after an animated disoussion, has refused tho appro- 
pnation on the ground that the preservation of these 
tossils IS not worth the needed expenditure. To this 
Dr Van Straolen has fittmgly replied, that if the 
Belgian nation is unwilling to preserve so great a 
scieiitifio treasure, tho skeletons of Iguonodon should 
he offered for sale to miiaoiima in other oountriea, 
wluch would be glad to acquire them and keep thixn 
intact for research Palsaontologists ovorywhere 
will certeunly endorse this proposition The Belgian 
8i>nate, years ago, provided a latgo sum of money 
to obtnm the unique oolleotion of Iguanodona and 
other important fossils from the mmo of Boraissart. 
to the great benefft of soionoe and the enlightenment 
of the Belgian people It is to be hoped that tho 
Kcnate may yet reconsider its present retrograde step 

Ultra-Short Wav* Radio Links for Telephony 

It is now well known that elootrio waves having a 
■a nvi' length of less than about 8 mi'tros are of little 
UH<> for long-distance radio oommunioation, owuig to 
the apparent mability of the lonoHjihore to deflect 
suf li waves back to the earth’s surface For shorter 
distanoFS and partiouWly over stretches of wator, 
however, these short waves are being found to have 
a useful application in providmg a radio Imk in the 
onliuary lanil line telephone system In this con- 
nexion, tho radio Lnk is an alternative to the use of 
a Hubniarino cable, and it has the advantagea of lower 
instoUatum cost and cuso of maintenance An expen- 
inental two-way circuit of this type, operating on a 
wave-length of about five metros, was inaugurated 
b> tho Poet Office engineers across tho Bristol 
Hiannel m 1032 (see Natubb, 130, 604, Oct 22, 1032) 
This radio cirouit operates between Cardiff and 
Woston-supor-Mare and links up with the ordinary 
inland telephone network, thus forming part of the 
London-Cardiff trunk omniit. The recent openmg of 
a similar railio link, on a muoh shorter wave-length, 
across the English Channel for use in connexion with 
tile cross-channel air services was referred to m 
Nature of February 3, p. 167, 

Aooordino to a report m the Times of February 
24, the Postmasteir-General, in his address to the 
Lincoln Chamber of Oommeroe, referred to the prob- 
able extension by the Post Office of the faoihties 
provided m the radio hnk across the Bristol Channel. 
Modem submarine oables usually oontain many, 
ciromts so tiiat seveeul oonversaticnis are possible 
Simultaneously ; and a similar faoihty must be pro- 
t ided by the radio Imk if this is to oompeto suooees- 
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ftilly with the cable The oxpniimental work which 
IB now being oonduotod by the Post Office is directed 
towards asoortaimng the practioal possihihties of 
operating, between two ilxod points, several small 
radio transmitten each on a separate wave-length 
and carrying a smgle oonvorsation Tho necessary 
equipment for this practical tost is now being in- 
stalled at Castleton, Monmouthshirs, and at Baokwell 
Hill, near Bristol. Tlioro will be six transmitters and 
SIX roooivon on each site, and each of those will be 
ossooiatod with its own directional aerial system All 
ihe twelve wave-lengths to bo used will be withia 
the range four to six metres The whole system is 
being designed for economical operation, and suoh 
devices as the automatic charging of battenus and 
tho indication at tho oontrolliiig telephone exoliange 
of faults on the radio link, are being inoorporatod It 
is hoped to begin tho testa m two or throe months’ 
tuno and the results of this larger-soale praotioal trial 
will be awaited with interest 

Structure of Chlorophyll A 
Tirn fourth Pedler Lecture of the Chomioal Society 
was delivorod by Prof. Hans Fischer at the Ro3ral 
Institution on February 22, his subject being the 
constitution of chlorophyll A. Prof Fischer has been 
working on blood and leaf pigments in Munich for s 
number of years, and has recently synthesised 
heoinm, wluob is obtained from blood by heating 
with acetic acid and sodium ohlorido Ho was 
awarded tho Nobel pri/e for chemistry for 1030 
Tho lecturer dealt first with tho porphyrins, a group 
of compounds upon which both luemin and chloro- 
phyll ore based, and which all oontam a ring of four 
pyrrole-Lko nuclei Willstktter’s work has shown 
that substances of this type arc formed in the brook- 
ing down of chlorophyll, but now mivny of those 
complex molooules have boon synthusisnd, and tho 
nucleus of chlorophyll is known with certainty to 
be an isomeric modifloatinn of tho porphyrin ring. 
Tho htemin molecule has essentially the same nuolnus, 
but different side chauis It oontams two vinyl 
groups, which are hydiogenated to ethyl groups in 
chlorophyll. Thu latter also oontams an additional 
ring structure, derived from ^-keto propionio-aoid, in 
place of the propionio acid side ohaiii of tho hiemm 
moleoule In ohlorophyll, a magnesium atom re- 
plaoos the co-ordinately bound iron atom of hsamo- 
giobm Tho final formulation of the stnieturo of the 
ohlorophyll molecule has entailed an enormoui 
amount of synthetic organic chemistry of the utmost 
oomplenty The brilliant manner in which Prof 
Fisoher and his oo-workets have earned it out makes 
one oonfident that they will ultimately suooaed m 
the synthesis of ohlorophyll itself 

Boocham School Natural History Society 

The founxlation of this School Natural History 
Society m 1834 whs an important landmark m 
eduoational histoiy, and a laii^Iy attended meeting 
at Bootham School, Yoik, celebrated its oentenaiy 
An mterestlng exhibition of woric done by past and 
present membera gave striking evidence of the range 
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of interost and tho far-flung aotivitiea of Bootham 
Old Boys. The headmaator read meoeagea of greeting 
bom the Minuter of Education, Sir Michael Sadler 
and many others. Referring to dutmguubed former 
members such as Joseph Bororoft, F W. Ohver, 
8. P Thompson, J Oilb^ Baker, Lewu Richardson, 
Sir George Newman and Henry SMbobm, ho claimed 
that the Society has performed, through tho lives of 
its membors, great servioes to the development of 
tropical oountnee, as well os to pure science. Above 
all, it has given to a great number of men a per- 
manent onnohment of life Mr J L. Paton, formerly 
High Master of Manchester Grammar School, gave 
on inspiring address. Ho warmly commended the 
pioneenng stop taken a hundred years ago in bringing 
biological science into tho school Me spoke of those 
naturahsta overseas as conquerors, not of men, but 
of Nature Fmally, he mamtamed that men do not 
really know Nature until they know her os the 
interprntor or the medium of tho supernatural 

The Diesel-Elcctnc Train Ferry Saila 

Fob nearly forty years a service of tram fames 
oonnectmg Sicily with tho mainland has been 
running across the Strait of Messina The distance 
between tho two terminal points, Messina and Villa 
San Giovanni, is about five miles Until recently 
tho service was mamtainod by two araall shijM 
which crossed iii opposito directions simultaneously, 
so OM to prevent an accumulation of rulluig stock 
on either side of tho Strait In October 1931 they 
were roplaoed by tho Diesel -oleotnc tram ferry SetUa, 
which has a displacement of 4,000 tons and a length 
of 368 ft In Enffineenng of February 23, a full 
desonptioii is given of tho vessel. It has a horso power 
of 6,000 and a maximum speed of 17 miles per hour 
The cuBolios ore embarked and disembark^ at the 
end by means of a movable bridge The adoption 
of Diesel electric propulsion for a vessel of this type 
has several advantages, in particular its ability to 
run economically at different sjioeds, and rapid and 
accurate moncauvnng. Tliera arc two steering 
stations on tho vessel, one on tho boat deck and tho 
other m the engme-room, and mterlocks are provided 
so that it IS impossible to operate the controls from 
both stations at the same time. Tlie fony comes 
both passengers and goods, and traffle m tho latter 
and more particularly tlie tran^rt of fruit, has 
steadily mcreaaed amce its inauguration. It is of a 
secuonal nature with a wmter maximum, a summer 
nununum and a short peak load m June The cross- 
ing takes 26 mmutes and there are first and second 
clw restaurants on the passenger dock The oomdor 
deck contains hrst, second and third class saloons 
for the passengers 

A James Watt Letter 

A MOST mteresting letter wntten by James Watt 
m 1784 to his father-m-law, Mr Maegregor, has just 
been presented to the University of Glasgow by Mr 
W. J. Wilson, The letter was pubhshed m full m 
the Glasgow Herald of February 9. Watt had onoe 
made surveys for the Caledonian Canal, and it bad 


been proposed that he should become the engineer 
of the scheme. By 1784, however, he had become so 
ftilly occupied with the engine busmees at Birmingham 
tiiat he felt he could not aooqst the position He 
said, “the contriving of engmes and fhe other neoea- 
aary attention to a busmees which is now very 
extensive takes up all the time that bad health will 
permit me to work, and it is possible that, setting 
aside the damage which the distraction of my atten- 
tion might do to the partnership, my share of the 
loss m the engme busmoss might exoe^ my gam by 
the canal direction.” Speaking of his great contem- 
porary Arkwright, Watt said, “ho is to say no worse 
one of the most self sufficient ignorant men I have 
ever met with. Yet by all I can learn he is certainly 
a man of merit m his way and one to whom Britam 
IS much mdebted eind whom she should honour and 
reward, for whoever mvented spuming Arkwnght 
certainly had tho merit of porformmg the most 
difficult part, which was the making of it useful!.” 
When Watt wrote this letter ho was forty-eight 
years of age, and eight years previously liad mamed 
his second wife, Anne Maegregor 

Insutuuon of Mechanical Engineers 
At the annual general meeting of the Institution 
of Mechanical Engineers hold on February 16, the 
annual report was adopted and tho ballot for tho 
eleotion of officers deolarcil, Mr C Day becoming 
president for the ensuing yoar m succession to Mr. 
A. E L Chorlton Honorary life membership, it was 
announced, hod boon conferred upon Mr. L St L, 
Pendred and the Right Hon Lord Invemaim The 
report showed a net moreose m the roll of member- 
ship of 61 names, the total number of members now 
bomg 11,366 Tho totol revenue of the Institution 
was £34,074 During the year the meeting hall had 
been much unproved and the library accommodation 
mcreased A standing Committee, entitled tho 
Inventions Advisory Committee, hod been formed to 
assist members, while another committee, entitled 
Works of National Importance Conmuttee, had been 
established to consider proposals for works of national 
importance which could be submitted to the Govern- 
ment for consideration with the view of lessoning 
unemployment The report contains short reviews of 
tho work done by tlie vanuus reaearoh committees, 
the awards for papers and the results of the examina- 
tions for National Certifloates and Diplomas in 
Mechanical Engmeonng Fpr these exommations 
there were 2,989 candidates in England and Wales, 
226 m Scotland and 37 ui Northern Ireland , a 
greater number than m any previous year Twenty 
National Dplomas (Air) m Mechanical Engmemng 
wore award^ jointly by the Institution, the Board 
of Education and the Air Mmistry, 

Streets and Pavements m London 
In a paper read to the Newcomen Society on 
February 21, an mteresting sketch was given of the 
history of the streets and pavements of London 
In only two periods m its long history has London 
been efficiently paved and dramed : m the days of 
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the RomaiU and dunng the laat hundred yoon. 
How well the Romatie worked oan be aeon from 
the retnama of oauaewaya and sewers now and again 
brought to li^t during exoavations m the City. 
With the departure of the Romans went the art of 
road-making, and for oentury after century the 
citizens aoo^ted with extraordinary complacency 
conditions which woulil not be tolerated in any city 
to-day As a rule, the roads were un6t for wheeled 
traifto, the sidewalks were of gravol and dirt, the 
ram qwuts projected over the pavements and such 
sowers as there were wore connected ineffectively 
with gutters full of holes Complamts were made 
over and over agam, and though surveyors and 
paviois were appomted, things were seldom satis- 
factory Even m the days of Wren and Newton, 
Ludgate Hill and Fleet Street dramed mto the mud- 
dled Fleet River, which had long ceased to be 
navigable and hod Ixioomo a nuisance Westminster 
was ev’ory hit as hod as London, and m 1742 Lord 
Tyroonnel in the House of Lords said • “The filth 
of some parts of Wostmiiister and the inequality 
and ruggedness of others, cannot hut m the eyes 
of the foreigncirs disgrace our nation, and incline 
thorn to unagmo us a people, not only without 
delicacy, but without government, a herd of bar- 
barians, or a colony of hottentots” Improvements 
were effected from tune to time, it is true, but it 
was only during last century that roal progress was 
made. 

Archeological Exhibitiona at the Bntiah Museum 

At the recent annual meetmg of the subscribers 
to the British School of Arohnology m Athens, 
reference was made m the usual review of the Sohool’s 
work to the votive house, or temple, models which 
hod been discovered m the course of the excavation 
of the Henoum at Perachora, near Cormth From 
incumploto fragments a complete model has been 
reconstructed, which is now on view in the British 
Museum The model is about a foot m height, and 
gives for the first tune on idea m detail of the 
character of the house m the ^goan during the 
Ooometno period. The models are dated at about 
the middle of the eighth oentury b o. The most 
stnkmg feature of the construction is the apse, 
which Sir Arthur Evans has suggested may have 
arisen from the earliest form of building, in which 
the back wall was formed by hollowing out a obfl 
face The door of the bmlding baa antn with columns, 
and above it are three small windows. 

On March 7 an exhibition will open of the finds of 
the jomt expeiLtion of the Bntiah Museum and the 
Bntiah School of Arohrsology m Iraq under the 
leadership of Mr, M. E. L. Mallowan, at Arpachiyoh, 
near Nmeveh, m northern Iraq, during the season 
1932-33. This material should have boon on view 
last summer, but its dispatch from Iraq was delayed 
by action of the Oovemment m settling the allocation 
of the material found by the expedition The finds, 
now shown will illustrate the cultures of the ton’ 
successive prehistono aettlemente discovered at 
Aipachiyah. This sequanoe, m which the oooummoe 


and development of the pamted pottery oan be 
followed from the earliest settlomeiit, and the 
evidence of eculy relations with prehistono India, 
Baluchistan, southern Mesopotamia and Crete, make 
Arpochiyah one of the moat important sites known 
for the early prehistory of Iraq. Unfortunately, 
partly nwmg to lock of funds, oxoavatinns have been 
suspended 

Recent Acquisitions at the Natural History Museum 

By the will of the late Lieut -Col C (J Nurse, 
the Trustees of the British Museum (Natural History) 
have received a bequest of 3,000 Indian insoots 
mostly obtained at Quetta, Doosa and Jubbulpore, 
whore Col Nurse served with the Indian Anny, 
Col Nurse was one of the small baud of naturalists 
among mihtary officers who devotml their leisure 
to the study of entomology, and was an enthusiostio 
ooilcctor of Hymonoptera, funning a largo and 
valuable collet tiun which ho presented to the Museum 
a few V‘‘ar8 ago Tho present bequest l emprises 
the remamder of his Indian msucts and uioludes 
about 1,450 Diptera (two wingeil flies), 1,300 butter- 
flies, 130 dragon (lies and some others , of these 
the most valuable arc the Diptera The collection 
18 eepocially rich in spooies of the family Bombyludsa, 
most of which are parasitic in tho larval state on 
beea or wasps C!ul Nurse discovered and desenbed 
fourteen species of this family which were new to 
science, and types of these arc m tho coUoctiun, as 
well as specimens of a number of other flies which 
were not previously ropresontod in tho Museum 
Some interesting butterflies and other insects from 
Aden are included 

Tint Dopartinont of Botany of the Museum lias 
boon presented with sixty-three bimdles of plants by 
tho Hancock Museum, Newoostle-upon-Tyno These 
plants woro presumably presented to tho Newcastle 
Museum by William Robertson, who bought them at 
the sale in 1842 of A B. Lambert’s liorbariiim, which 
was one of tho largest ever m private hands The 
specimens are of liuitoricnl mtorost ns they prosiimably 
mclude the remainder of tho herbarium of P S. 
Pallas, a Russian botanist who diixl in 1811 Pallas’s 
plants wore acquired by Lambert, who picked out 
ono set for himself and one for 8ir Joseph Banks 
Banks’s set wont to the Museiun in 1827, i^ Robert 
Brown puroliased Lambert’s own sot at tho solo 
Judging from the speoimons so far examined, the 
present acquisition represents tho remainder of the 
herbarium. Much will probably bo duplicate matenal 
but a good deal of mformation can be obtained from 
tho original wrappers m which the plants still are. 
Further, it is probable that some plants figured by 
Pallas, which have been missing, will be brought to 
light The bundles also contain about 600 plants 
collected by the Rev E D Clarke, who visited Pallas 
in tho Crunna m 1800 Tho plants were named by 
Pallas Among the purchases arc 800 flowermg 
plants from Spain and Moroooo (Sennen), 1,600 from 
North Amenoa (Marcus E Jones) and 900 from 
Eastern Qroooe, ABgean Islands, etc (K H. 
Rochinger). 
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Good Eggs and Old Age 

Th» man or woman who livea to bo eighty years 
old started as an “extraordinarily good egg” is a 
oonoluaion stated by Dr. Oeoige L. Streeter, dirootor 
of the Department of Embryology of the Carnegie 
Institution of Washington, according to Science Ser- 
vice, Washmgton Human eggs, hke hen’s eggs, vary 
greatly m nature and quality It is estimated that 
one fourth of the fertilised human ova ore not good 
enough eggs to be bom as living individuals 
Whether the infant survives its first year - and, 
m fact, a large number of them fail to do this — 
depends in considerable port on the original quality 
of the egg The mdividual who withstands the 
usual experiences of life untd between fifty and 
sixty years old and then suociimbs to its aggro 
gate wear and tear, conforms to the actuary’s 
'expectation of life at birth’ and to tlie embryo- 
logist’s expectation of tho performance of an egg 
of average quality It is only the extraordinarily 
good egg that is still gomg strong at eighty years, 
and wo see him or her domg this m the absence of 
any exquisite hygienic regime or environmental 
favour 

Plant Collecting in Persia 

Thk Uardinert' Chrantcle is always to the fore in 
publishing reports of expeditions organised for the 
ooUection of new plants In tho issue of January 6 
appeared tho first of a new senes of articles on “Plant 
Collecting in Persia” by Mr. E K Balls Tlie account 
gives full descriptions of tho habitats of a wide 
variety of plants, particularly inses, campanulas, 
gentians and Ihonyaxa More intimate details of the 
trip are also mcluded Tho second aiticle appeared 
m the issuo of January 20, and articles are promised 
for some time ahead If tho plants collected prove 
amenable to cultivation in Great Bntam, many 
beautiful species will be placed at tho disposal of 
gardeners 

International Umon for Chemistry 

Thk elerv'enth conference of tho Intomational 
Union for Chemistry will be hold at Madrid at tho 
same time as the nmth International Congress of 
Pure and Applied Chemistry Among tho matters 
to bo considered by tho vonous commissions of tho 
Union are the reforms of moiganio, organic and 
biochemical nomenolaturo , physioo-chemioal stand- 
ards ; CO ordination of scientific termmology j inter- 
national tables of constants ; and finance The 
election of president and vice-presidents, and the 
nomination of mombers of oommissions, will take 
place on April 11 

IntcmatKmal Congicsi of Actuaries 

Thk Tenth International Congress of Actuones 
will be held at Rome on May 4-10 The sub- 
jects for disousBion will cover a large field and 
particular attention is being given to different 
aspects of social msuranoe, including unemploy- 
ment insurance Various social fimotions and 
excursions have been arranged and the Congress 
promises to be one of the most interesting of recent 
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years The British Oovemmont has appomted os 
its reproeontative the Deputy Government Aotiuuy, 
Mr. O. 8. W. Epps. It is hoped that those Cabinet 
Mmmters whose Departments are speoially conoemed 
with aotuanal questions will bo associated m an 
honorary capacity with this as with past oongreesos 
Membership of the Congress is open to mombers of 
the Permanent Committee of International Con- 
gresses of Actuaries and, subject to approval by the 
Managing Committee, to others or institutions 
professionally associated with actuarial work. Further 
information can be obtained from Mr Geoffrey 
Marks, C B E , 3D, King Street, E C 2, or Mr. Stuart 
Oumming. ID, St. Andrew Sfxnure, Edinburgh 

httcmabonsl Agricultural Congress 

The third Tochmeal and Chemical International 
Congress of Agnoultural Industries will be held in 
Paris on March 26-31 The Congress will be followed 
by a tour of tho Franoh wme-growing districts, 
arranged so that those delegatee who wish oan oon- 
tiiiiie to Madrid in time for the openmg of the ninth 
International Congress of Pure and Applied Chemistry 
on April 5 Tho work of the Congress is divided into 
five mam sections soientifio and economic studies , 
sugar manufacture , fermentation industries , food 
industnos , and allied mdiistnes The subjects 
selootod for discussion cover a wide range, but will 
bo chiefly of uiterest to teohnologiste m the sugar 
and fermentation mdustrins. Other iiuestions to be 
disoussed molude water pollution, and now uses for 
surplus agricultural produce, m Koction 1 , the pro- 
perties of wheat and flour m relation to bread quality, 
and the treatment of milk from the farm to the 
oonsimier, m Section 4 , the use of alcohol fuels and 
of vegetable oils in motors, m Section ff Tliese 
ensure that the Congioss will appeal to a wide cirole 
of ogncultural aiul other toelmulogwts Adetjuute 
arrangements have been made for relaxation from 
tho more serious work of the Congress The sub- 
scription for individual delegates is 100 francs, 
payable to tho Treasurer, M Combnin, 166 Boulevard 
de Magenta, Paris, from whom application forms and 
other iletails may be obtained 

The Seventh Achenu 

We have roooived an illustrated leaflet which 
contains the preliminary announcement of the 
seventh ‘Achema’ or Exlubition of Chemiool Plant 
and Apparatus, organiiod by the ’Dechema’ (Doutaohe 
GeeoUsohaft fur ohemisohe Apparatewoson), which will 
be held at Cologne during Whitsuntide (May 18-27). 
Tho event has boon timed to ooinoide with the annual 
mootings in the same oity of several of the leading 
German allied societies, and the exhibition will be 
held in three large buildings on the banks of the 
Rhme and within easy walking distanoe ftom tho 
centre of the city. Four years will have el^ised smoe 
tho sixtli ‘Aohema’ was lield at Frankfort and the 
promoters confidently claim that this will be the 
greatest exhibition of its kind that has yet been 
held anywhere m the world. Moot of the leading 
German firms who supply ohemioal plant and ap- 
paratus have already booked stands and a big 
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gathering of experto is expected A graph on the 
pamphlet showH how rapid hae been the growth in 
popularity of this undertaking since the first ‘Arheina* 
was hold at Hannover in 1920 Admission cards will 
bo issued free on applicatum to the Management. 
Deohema Oeeellsoh&ftsstelle, Seotze bei Hannover. 
Two mtemational postage staiaps should be enclosed 
A handbook contaming fuller xiarticulars will bo 
issued shortly Arrangements are bomg made by 
Messrs Hageraann and C*t , Travel-bureau, Bad 
Aachen, Bafinhofstrasse, 32, for the issue of cheap 
excursion fares fiom Kiigland and other eountrii*H 

Universal Decimal Classification in Germany 

Thb past tliree years have witnessed in Oi'imany a 
rapid development of iiiUirost ui the universal ileeimal 
olassihcation, the must irapoitant manifestation of 
which has bom tlic adoption of that system by the 
Deutsclier Nomienaussehuss for ccMlifying its pub 
lished standards The neod for a Gi>rman edition of 
the closHifloation has been felt, and is now to he met 
The production of a new (third) echtion of the rlussi- 
fleation will take place m the next thioo years. 1934- 
36, under the auspicos of the Normonatisschiiss and 
tho Ministry of the Intonor The work has the official 
approval of tlie Institut International do Documenta- 
tion and will meorporato all tho eonsiderablo amend- 
ments and additions made to the second French 
edition 1927-29 sineo publication of tho latter Tlie 
additions will total somo 10,000 classes, mainly in 
science and technology, bringing the total number of 
classes to approximately 70,000 The work will lie 
publislied in ton quarterly parts, of standard format 
A 4 and comprising about 160 jiages The first port 
will appear in April of tins year, and the oost of each 
part will bo 11 gold marks if onlerod before March 1 , 
afterwords 12 60 gold marks Messrs Beuth-VerUg. 
GMBH, Berlin, S W 19. are the publishers. 

The Night-Sky in March 

Tkk only striking planotaiy object in tho Maioh 
sky IS Jupiter, which can be seen in tho €*astcm sky 
before midnight close to the star a Vuginis (Spica), 
and tho two form a conspicuous pair There will bo 
an occultation by the moon of tho star a Scorpii 
(Antares) on March 8, but the phenomenon will not be 
visible at Greenwich (it wiU bo visiblo at tho Capo of 
Good Hope) On March 26 the moon will occult 
* Canen, the magnitude of which is 4 2 This occulta- 
tion will bo visible at Greenwich and will take place 
early in the morning (at 3h 02in GMT) At this 
hour the phenomenon will scarcely tempt any save 
regular obMrvera of ocoiiltations, espooially as wo can 
warn our readers of two occultations which will occur 
later m tho year of bright stars both of which will 
occur before midnight. 

Announcements 

Thx newly formed Microohemioal Club will hold 
Its first soiontifio meeting on Saturday, March 17, 
at 10.30 ajn. at the Lister Institute, Chelsea Bndga 
Road, London. At 2 80 p m on the same day and 
at the same place, the first annual general meeting 
wU be held to elect officers, adopt a constitution 


and transact other business Communications on 
microchemical subjects ore mvited , they may deal 
with applications and development of micro methods 
m any branch of science Communications can lie 
sent to S J Folloj', National Institute for Research 
in Dairying, Shinfield, Nr Reading 

Thk prize for 1933 of £100 awarded by tho Thomas 
Gray Memorial Trust of flu* Royal .Society of Arts 
foi an essay in connexion with fire in a modem 
posscngi'r vessel oi m a iurgo vessel at sea, in port 
or in a builder's ynnl has bei>n awai dcsl to Commander 
R 11 Binncy The jirizo of £100 for an imiiroveinont 
in the science or jiractice of navigation has bixm 
awiinled to Dr A B WoihI, F D iSmith and J A. 
McGtsidiy, Admiralty Ruwarch Laboratory, Todihng- 
ton, for their silent mngneto-stnotion coho sounder 
with ns Older Thi' piiiBos for 1934 are being offered 
fur an invention, publication, diagram, etc , which 
IS eonHideroil to he an advancement m the science 
or pnictiee of navigation and for on essay on a 
navigation topu Kssays or proofs of claim must 
be submitUsl liefoio lleoombor 31 Titles of the 
(sisay and other information can be obtained from 
(lie .Secretary, Royal Society ot Arts, John Street, 
Adclplu, London, W C 2 

Iw an article on “Industrial Research” in NATtriUB 
of January 20, it w stateil on p 80 that tho con- 
tribution of el<>ctiie supply authontioH m Great 
Bntain to the British Klisitrical and Allied Indiistnoe 
Research Aiwucintiun is about £6,000 We are m. 
formwl by tlie AsHociation that its income from this 
source 111 1933 was £15, (MK) 

Applications are invilod for the following appoint- 
ments, on or before tho dates mentioned . — A pro- 
bationary uamstont engineer (male) in tho Post Office 
Engineenng Department— Tlie Secretary, Oml Ser- 
VMsi ConniiiHsion, Burlington Gardens, London, W 1 
(March 8) A s»-nioi library assistant to the Hertford- 
shire Coirnty Council — ^Tho Clerk to the County 
Council, 28, Castle Street, Hertford (March 10) A 
head of tho Mechanical and Cml Engineering De- 
partment of the Technical College, Sunderland- 
Chief tkluoation Officer, Education Oflloos, IS, John 
Street, Sunderland (March 12) A Umvcrsity pro- 
fessor of anatomy at St Thomas’s Hospital Medioal 
School — The Aeodenuo Registrar, University of 
Isindon, 8.W 7 (May 16) A director of food investiga- 
tion in the Department of Soientiflo and Industrial 
Reeoarch — ^Tbu Secretary, 16, Old Quoun Street, 
Westminster, 8 W 1 (March 17) A heail mistress of 
tho Day Trade School for Girls, Wavertree Toohmoal 
Institute- —Tho Director of Education, 14, Sir Thomas 
Street, Liverpool (March 17) A professor of mathe- 
matics at tho Royal Toohmeal College, Glasgow — ^The 
Secretary (March 26) A staff lecturer and demon- 
strator m botany, and a demonstrator and assistant 
lecturer in diemistry at the Royal Holloway College, 
Englefiold Green, Surrey — ^Tho Pnnoipal (April 14). 
A signal engineer for the Way and Worira Depart- 
ment, Qovemment Railway, Ceylon — (.'rown A^nts 
for (iie Colonies, 4. Millbonk, London, S.W.l. 
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Letters to the Editor 

[The Editor don not hold hmn^f mponoMe ^ 
opuitons expmoed by htt oormjiondents NoMar 
oan he undertake to return, nor to oorreepond loilh 
the tortiers of, rejeettd moKuaenpU intended for thie 
or any other part Natdbb. No notioe w taken 
of anonymoue eommunteaiione ] 

A supposed Submanne Ridge along the South-East 
Coast of Greenland 

Dmmra marine biological work in the Denmark 
Stnit with the Danish Research Ship Dana m Auguat 
193S, it was pomible to prooeed quite oloee to the 
coast of East Greenland south of Angmsgssalik . 
praotioally no loe was met with during this year 
For the puipose of the biological work on the drift 
of cod lanw from Iceland to Greenland with the west- 
going branch of the Imunger Current, four sections 
were made from the coast out to deep water During 
these seotiona, as also on the whole cruise, the echo 
sounding apparatus was constantly used and the 
sounding revealed — so far as it was possible to carry 
out the investigations during the time available— 
that a submarine ndge seems to follow the East 



Greenland coast, at any rate from about Lat N 
to Capo Farewell (lat 60® N ) 

Our work during the cruise was, os mentioned 
above, mainly manna biology, and it waa impossible 
to go further mto the studies of the rebef of the sea 
bottom last summer. The matter Is, however, of 
importance in several respects, and I wish therefore 
to announce our observation of this supposed ndge 
that other ships may possibly have the opportunity 


of making flirther soundings there and thus eventually 
prove or disprove the ezistenoe of this supposed 
submarine ndge in these remote waters. Our sound- 
ings pomt to a continuous ndgo, but more close 
mvestigations are however neoeaaary, as breaks may 
possil^ be found in the ndge oB mo deeper fjords 
In Fig. 1 IS given a rough sketch of the coast of 
East Greenland south of Angmagssahk showiug the 
route of the Dana, Fig 2 shows the bottom rehef 
on one of the sections (marked with a cross in Fig 1) , 



the other seotions show, however, on the whole, 
much the some conditions It will be seen that the 
submarine ndge w about 230 metres below the 
surface in ^ section m Fig. 3 and it is about 20 
miles oB the coast line. Fvtber north the ndge is 
more than 20 miles from the ooast-hne (going up to 
about 80 miles). The greatest depth measured inside 
the ndge where the depths are rather variable is about 
600 metres ; outside the ndge the depth increases 
very rapidly to more than 1,600 metres On the ridge 
itsolf we obtained depths of 170-240 metres, most 
often 200-240 metres In the trough formed by the 
ndge along the coast we have the loe-cold East 
Greenland Current , outside or over the ndge wo 
met with the warm Atlantio water with temperatures 
up to 8° C , between theee water masses we have 
imxed water layers 

During recent years the late Prof. Jobs. Schmidt 
succeeded m showing that there is an mterohanm 
of the stock of ood m loelandio and Oreenlandio 
waters. In 1983 the migrations of ood from West 
Greenland to Iceland were even greater than in 
preceding years m which mvestigations were under- 
taken. Probably it will be possible in the future 
to show that the ood migrating from one of the 
areas mentioned to the other fbllow the ndm in 
question, where 'ood temperatures* will probably 
prevail during most j^ears. We shall then be able 
to understand how the ood find the path from West 
Greenland to Iceland and vice versa. 

A Vedml TAniho 

Hsnne Biological Laboratory, 

Co^«iha|en. 
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Cooatitutkm of Dysprouum, Ho lm iti m , Erbium, 
Thidium, Ytterbium and Luteaum 
CoKTiNUiKQ thn nxaminatioa of the rare earth 
elements by the method of anode rays as already 
reported*. I have now been able to complete the 
anolysoe of the group 

DWirosium (66) gave poor spectra but auffioient 
to mmoate that it ooosists of mass numbers 161, 
162, 168, 164 not differmg much m relative abund- 
ance. 

Holmium (67) is quito definitely simple 165 
Krbivim is not so complex as it was at first sup- 
pmed to be. TOio early samples used were evidently 
oontommatod A pure sample gave three strong lines, 
166, 167, 168 and a weak fourth 170 
Thuhum (69) is simple 169 
Ytterbium (70) appears to contain mass numbers 
171, 172, 173, 174, 176, of which 174 is the strongoat 
Lutecium (71) is simple 176 

It will be soon that those six elements fill all the 
numbers from 161 to 176 and show no isobaree. 

A full account of tins work will be published m 
<lue course with estimates of relative abundance and 
the atomic weights so deduced It is already evident 
that the mtemational values for several of the rare 
earths are m need of revision That of hulmium 
(163 6) IS particularly bad 

F W, Astox 

Cavendish Laboratory, 

Cambridge 
Feb 17 

Naths, IM, SSO, Dm 16, IMS 


Value of «/ffl 

Sm Arthdh Eddington* has developed theories 
according to which 

hcISne* =• 137, 

and the ratio of the moos of the proton to that of 
the electron is 

ilf/m 1847 6 

I have shown* that these theones and most expieri 
mental data are in extremely good mutual agreement 
The only experimental evidence against th<^' is that 
given by rooent determinations of Uio speoifio 
oloctronio charge*, which may be suminansed os 

e/m - (1-759 ± 0 000*) X 10» X.M V. 

These measurements disagree with tiie value deduced* 
from MIm ^ 1847 6, namely, 

e/m 1 (1 77081 ± 0 00014) X 10*. 

However, Sir Arthur Eddington pomted out* that 
his work and the discovery of the neutron made it 
«eem likely that the equauoos used m deducing the 
spectroscopio estimates of s/m are m error. 

I am wntmg to suggest that some (or possibly ail) 
of the expenmmted ^terminations of s/m ore really 

•jjj (1-77081 ± 0-00014) X 10» ; 

is to say, of (1-757,4 ± 0-000,14) x 10»*MU. 
Ibis u m reasonable acoord with the 1 760 db 0 0(X)b 


recently obtained oxpenmentally (being smaller than 
tome and larger than other of the experimental 
results) 

If this supposition proves to be correct, the only 
evidence agamst 8ir Arthur's 137 and 1847 6 would 
vanish. 

W N Bond 

Department of Physios, 

University of Beading 
Fob 13 

‘ Kddlngton, Pm, Rnt Soe , A, IM. 627, and earllvr papon 

• Boml, Pm Pktt Aw . 44, 374 , 1932 

* llltse, Phtt Rn , 40, 210 , 1M2 

* Thinnlntton, Phut nn- , ^ 404 , 1033 Kratachmar, PApt Rn , 
40, 418 , 1033 Aobliuon, Andrews and Irons, Pm Rot Aw , A, 14a 
48, 1033 

‘ Hlixe, loo rlt 

• Ilond, PAiu Am . 41. 388 . 1032 


Reaction of Heavy Water with Metallic Sodium 

Mrssrs C 0 Davis and II L Johnston report* 
that when metallic sodium m dissolved in heavy 
water, the diplogon content of the evolved hydrogen 
IB Tcduood and the diplogon content of the solution 
oorrospondiugly ini reased We wish to put forward 
the results of aimilar experimonts, which have btsm 
corned out in a suraowhat diffuront way and soem 
to load to a more piuoiso interpretation of this 
reaction. 

Metallic sodium was introduced into on evacuated 
glass bulb by olootrolysis, and heavy mper was then 
distilled into tho vessel In two experiments on 
ox(ess of water was taken, m two otlier runs there 
was on excess of sodium metal. In all oxpenments 
the quantity of hydrogen evolved was found to be 
0 6 mol. por mol of decomposed water. The original 
water ooiitamod 1-81 parts of diplogen to 100 parts 
of hydrogen •( diplogon 

1. Water excess, room temp. 0 OO") per cent 

2. Sodium „ ,, „ 0 99 1 Dm 

3 „ „ -10“C lOlj H,-|-HD 

4. Water excess, room temp. 1 03/ formed 

These values are m agreement with the 'separation 
factor' reported by Davis and Johnston 

Since in presenoo of on excess of sodium tho whole 
of tho water was deoompoMed, the shift m the diplogon 
content of the hydnigen produced cannot be ac- 
counted for by a difference in tho rate of reaction of 
H|0 and HDO with sodium, Tho cose is therefore 
difhwent from the shift observed in the reaction 
between iron and water* 

The correct description of the phenomenon appears 
to bo this - Dpoompoiition of HDO by metalho 
sodium can load alternatively to the formation of 
NaOH or HaOD, the latter altemainm being pre- 
fenod Or, putting it m a different my : when 
HDO oomos into oontaot with sodium, the H-atom 
escapes with greater ease to combme with an H-atom 
released by a neighbouring pair of reacting particles 
(Na-fHiO), than does the D atom. 

The greater ease of reaction of H os compared with 
D was predicted by Cmmer and Polanyi* on account 
of ; ( 1 ) the lower zero point energy of D-oompounds* , 
(2) the stronger leakage of H through energy barriers 

Ih the present case of a single oompound entering 
into two ^temative reactions, the aero pomt energies 
of the imtial states are identical. However, at the 
top of the activation barrier the two alternative 
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retMstions will Ahtiw a difTorenoo in («u»rgy due to the 
different zero point onorf;iea of NaOD and NaOH. 
The formor having the amaller Hero point <*n‘’rgyt tl»<? 
barrier will bo lower, when NaOD 18 fonnod Forma- 
tion of NaOD would therefore be preferred. An 
eetimate cif tlie effect of rero point eneigy makoR it 
pooHiblo to auMuine that this la suffleient to oocount 
for the ratio of the two reaction rati'H actually found 

Obvioiwly the differeiioe in the ‘leakage’ of the 
particles H and D would also load to a prc-foronco of 
tlie observed reaction 

We wisli to express our thanks to Prof Folanyi for 
valuable discussiona. 

J Horiuti 
A L SiSABO 

The Unneisity. 

Manchester 
Feb 19 

‘ J Amtr L'km Iwir , 6S, 4M, Feb 1034 

• Cicmer wd PoUnyl, X phm Chtm , B, 19, 44 1. 1939 

• UoriaU and Pnlanyl, Natubi, UI, 819, Nov lOAl 

• Thli his atao been Inripnendently iticnsnlaed by II Eyring, Prae 
Not Acad Nei.U, 78, 1983 


Production of Induced Radioactivity by High 
Velocity Protons 

CtraiK and Joliot* have n>ported that a number of 
new radioactive isotoiies can bo produced by the 
bombardment of various elements wifli apaiticlos, 
these* isotopes emitting positive elootrons In par- 
ticular, they showed that lioron when liombardeci by 
a-particles was transformc'd to the isotope N‘*, ladio- 
nitmgen, this isotopo having a half life of 14 minutes 
They miggcsted that the isotopo might lie prcxluoed 
by the bombanlmcnt of carbon with hisivy hydrugim, 
the pnxhict, N‘4, disintegratmg with the emission of 
a neutron to radio-uitrogen 

We have bombarded a target of Achision graphite 
witli protont of OOU k v, energy and have uschI a 
Ueiger counter to search for any radiations firoducwd 
aftor the bombardment ceased After bombardment 
for 15 minutes with a current of about 10 micro- 
amperes of protons, the target was lemoved from the 
apparatus and plucwd against the Goiger isnmter 
We then observed about 200 eounts |ier minute, 
bomg about forty times the natural ^oct The 
number of counts dceaycxl exponentially with time, 
iiaving a half life of 1(1 5 ±0 5 mmutes 

Wo then carried out an expenment similar to that 
performed by Beeipiorol, in which the source was 
placed on one side of a 9 mm thick lead plato with 
the counter on the opposite side, the whole being 
placed in a magnetic held, so that any electron 
emitted could only reach the counter by applying a 
fleld of appropriate sign and magnitude We found 
that when the field was such that positive electrons 
could reach the counter, the number of counts in- 
croastsl by a factor of 8 , when tlio field was in tho 
reverse diction no definite morooso was observed 
Wo conoluile, therefore, that the radiotions consist 
in part at least of positive portiolos 

Wo have also taken about 280 Wilson chamber 
photographs m a held of 2,000 gauss, placing the 
activated source against the outsido of the chamber 
wall, which was about 3 mm. thick Under those 
conditions, we observed only two electroiiB of positive 
curvature which could possibly have txnne from the 
source, these electrons havmg energies of the order 
of 500 k v W’e observed, on the other hand, 48 


tracks of Compton electrons starting m the gas, 
havmg energies ranging from 100 k v to 5(X) k v., 
sufQ^^tuig the omission of y-rays of energy betwoon 
6(M k.v and 1 million volts These y-rays may result 
from tho annihilation of the positive electrons, pre- 
sumably in tho gloss wall of the oharabor The 
deflection experiments, whilst not at present precise, 
psid to confirm that few of the positive electrons 
would have uufllciont energy to penetiate the glass 
walls Further exp<*riments will, therefore, bo earned 
out with tho source inside tho chandler * 

The observations suggest that tho unstable isotope 
N** IS prislueod by the addition of a proton to C‘* 
Tlie difference between the half life observe*! and 
that reportetl by Curie and Joliot may lie duo to the 
formation of N** in a different excite*! state 

No maik*xl inoreaso in tlie iiiimbor of counts was 
observ***! when a mixtsl beam ot heftv> hydrogen ions 
anil protons was suhstitutod for the proton beam 
Wo are very much mdebted to Dr K T Bam- 
bndge, who supphixl tho G*‘iger coimter with which 
the observations were made 

J D Cock.*:bo¥T 
C W Gn BFRT 
E T S Walton 

Cavendish laboratory, 

C'lunbndge 
Feb 24 


* FebniBiy 27 Experlmenti urried out witli b nninter hBTlug 
itopp^ P— . — .. 1. I- •!.- 

..I^Bbsorptfcm curviTo? 

ABt of n< gBUve rirorons of 800 k v enrrgy 
'Campln rtndat, 191, 2fi4. 19)4 


A Perturbation in the Spectrum of Se II 
Whnn the analysis of the spectrum of So II has 
boon completed, it is observed that tho (jiiartet 

V (mt ) 

*P *Su,t - 6s ‘P,„ = 05270 (10) 

- 5a ‘Pi,,, - 06753 (10) 

- 6a ‘Pg,,, - 08676 (4) 

duo to the fundamental transition 4p -* 6« exhibits 
abnormal relative intensities of its components 
Tho intensity ratio of these lines, according to Burger 
and Dorgelo’s rule, should be 2 4 6, the line 
bemg thus tho brightest and the most 
easily excitable of the group, whereas in So II, it 
18 extremely famt under all the variety of experi- 
mental conditions of excitation in which the group 
lias boon photographed The oorresponding quartets 
m other similar spectra, hitherto known, do not show 
this anomalous feature. 

In Se II this must obviously be a perturbation m 
mtensity ansing from the mutual interaction of 
adjacent spectral terms ; for our analysis has revealed 
a clear mterpenotration of the levels due to the 6a 
and 4d oonfipirations, while m the lighter elements 
there IS a somewhat large separation between these 
two groups of energy states 
Exoeptmg this mtensity anomaly, the other 
charaoteristios of Se II are found to be generally 
analogous to those of As I or 8 II. Full details of 
this Hohemo will be published shortly. 

K R. Rao. 

8. OOPAUk KBISHNAKUlvn. 

Soionoe College, 

Andhra University, 

Widtair Dec 18 
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Feeding Mechanism of the Fairy Shnmp 

Ik a recent paper' Mr Lowndes has put forward 
a now view ns to tlie hltratory feeding inochoniani 
of the faiiy shrimp, Chirorephalu* dtaphanus Hither- 
to all workers (dtorch*, Lundbl^', Naumann*, 
Berradaile*, Wagler* and Cannon') have agreed that 
the long Heta> on the edges of the basal (>ndito8 of 
the trunk limits constitute the filter, or at least n 
retaining wall by which particles arc* abstracted from 
a current of water 

Mr Lowndes maintams that water ontt'rs the inter- 
limb spaces between Buccessivc limbs, post the 
endopodites an«l exite senes, which hitherto have 
lieon acceptisl as valvtsi prc\enting the mtluw of 
water, and that some of this water is then forced 
mto the di*ep food groove running along tho miil 
ventral lino of the body Here it is filteietl by patches 
of sutiili^i on the food groove wails, which he calls 
tho “filti'r piocosM's” 

In a recent pais'r* I desciibed and figured these 
‘filter piocesses’ in the three eiders of ilmiiohiopoda 
m which t hey occur, and showwl that they an* comb 
Hutules which comb the residue off tho filter set» 
on the basal endites Tliat the lattc*r arc oituallv 
hlU'rs IS shown by tho two fiwts (1) the wat< r 
ciirn’ut can be sicn to pass through thorn from th<> 
mid-ventral spiui*, as I iloscnbeil m 1028, and (2) they 
have tho typical structure of filter sotas In all those 
numenma forms where, either experimentally or by 
tlio position of tho food in sections of tho fixed animal, 
it can bo shown that a limb acts os a filter, tho same 
typo of seta is found (Cannon*, p 275) and this is 
the type found m Chtroctphaliu 

In all filtratory setw the ultimate meshos of the 
filter are formtsi by fine sotul**s regularly arranged 
on tho edgos of the seta* It further evidence is 
nxiuirod beyond dinft observations that tho water 
current passes fiom tho mul-ventiol space through 
tho filters, it IS found m the position of its setiilcs — 
they always face the diieetion from whuh woter to 
bo filtorod comes, and in ChxrocephaluH they all face 
the median jilonc 

The only point previously on which workers have 
boon unable to agree is as to the mechanism by 
whicli the faltered food la transportisl to tho mouth 
Storeh* (p 387) maintains that it is swept forwards 
by tho action of the most proximal sutw on the basal 
enditos, while I mamtam^’ (p. 811) that there is a 
ilefinite oral current m tho food groove T'his is tho 
only current which cannot bo obw'rvcd directly, and 
so I demonstrated it experimentally I injecteil a 
oolourod solution so as to fill completely one of tho 
mtor-limb spaces of a captive Ch\rocrphalu», and was 
then able to show that at the end of the bwikatroke 
of the limb formmg the anterior wall of this space, a 
spurt of the solution was forced along the food groove 
Mr Lowndes has now ropeated my experiment and 
confirmed my results 

H Qrahah Cannon 

The Uruversity, 

Manohester 
Feb. 12 
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'Mimicry' among Insects 

THRnn has just come to liond (Entomologtca 
Ameruxttui, 13, No 3, published (as stated on cover) 
Nov 20, 1933, but dated on ovory page December 
1932) a most admirable review of tlie Polybiino 
WUH{M of tho Nearotio region, by Ur J Bequaert 
Unlike many taxonomic pajiers, it treats not only 
of tho structures of the insootri, but also, at eon- 
Rideiahle length, of thoir biology, evorytliing bomg 
set forth in tho most interesting way There is a 
good account of tho oases of ‘mimicry’ involving these 
wasps Thus tho wasps of tho genus Nrftarina, jn 
tho neotropical region, belong to an oshomhlago of 
diverso inseets of similar apjiearoni e, of which no 
less than twenty-eight aie cited Dr Beqiioort 
TceogniscH the objections to tho term mimicry os 
applied to these cases, and proposes to spouk of 
horneomorphy and homeoehromy instead, thoso 
tomis mi rely roforrmg to the obsorvud facts, without 
suggesting any explanation This seems to bo on 
advantage, though peiimps (ho shorter words 
isomorphy and isoehromy would bo preferable 

Li discussing tho pmbablo meaning of these 
resemblariies, os relatoil to natural heloctiun, I think 
Dr Hequnort takes too narrow a view Thus ho 
refers to tho American Parhodyneruo naatdena, which 
has been accidentally mtrodiiceU into tlie Hawaiian 
Islands, where it has lM‘Como oxtiemoly abundant 
Now the Hawaiian Kumonid wuhjis have a totally 
iiiftoTont appeomneo , and so, be argues, P naoidena, 
11 moved from tho protection of its munotie group, 
ought, acconliug to the current theory, to l>e severely 
handicapped This argument I think has no validity, 
m view of tho great differonee m tho vertebrate 
fauna P nondeiM, along the Hawaiian coasts, is 
not only without the natural enomins it left m 
tropical America, but also is relatively fro© from 
enemies of any kind, os will be readily appreciated 
by anyone wlio hog travellod in both mgions 

There is. however, another aspect of tlinse matters 
which IS not geiiemlly cnnsiderod Insix'ts are 
extremely prolific, and tho balance of Naliire, under 
normal I’onditions, provides for tin* destnietion of 
bv far tho greater part of each gi'nerat ion botoro tho 
piTiod of reproiliiction This destruetion is n(XH>ssary 
for the insect itself, in order to avoid ovor-popiilation 
and resulting starvation Hence the normal survival 
rate, according to the Hpccies, may be only ten per 
eont, or five per cent, or even less than one jier cent 
of the offsjinng hatched from tho egg It is astonish- 
ing that, working on such a narrow margin, insects 
in general survive as well as they do I recall some 
observations on Cocoidso (scale insects) made in New 
Mexico many years ago Certain species occur on 
the mesquite and other shrubs which exist in great 
abundance over many thousands of square miles of 
country Yet the ooecids are only foimd m isolated 
patohoe here and there They are destroyed by their 
natural enemies, but tho young larvee can bo blown 
by tho wind or carried on the feet of birds, and so 
start new ooloniQs which flounsh until discovered 
by predators and parasites. This game of hide-ond- 
Book doubtless results m frequent local extermination, 
but the species are sufficiently widespread to survive 
in parts of thoir range, and so continue mdefinitely 

We may suppose, then, that neither ‘mimicry’ nor 
any other mode of protection prevents the destruction 
of the larger part of each generation of insects ; and 
such prevention, were it poamblo, would result, not 
in stable oonditiona, but in over-produotiori and 
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disMter liut during any lengthy period, the spooiea 
of insocta will show fluotuation m the number of 
surviving mdividuals. and must from tune to tune 
come very near to extuustion. Indeed, very nuuiy 
do become oxtmet, as we can infer from a study 
of the foBSil records During these recurring ‘hard 
times', shght advantages or disadvantages are of 
critical importance and may decide between survival 
and extraction But at other times of greater pros- 
perity, they seem to be of little consequence If a 
‘oriticar period oocurred once in a thousand years, it 
would suffice for all the purposes of the theory 
Another important consideration is the frequtfioy 
of parallel and ‘convergent’ variation ; the continual 
recurronco of similar struoturos, patterns and colours 
in different gonora and species These phenomena 
radicate the existence of deep seated tendencies, 
which find expression without any reference to 
immediate utility In this way it often happens that 
diverse insects, even in different localities, come to 
look alike, and if ‘mimicry* is promoted by natural 
selection, these resemblances are the raw material 
on which it works 

T. D A, Cockeubu,. 

University of Colorado, 

Boulder, Colorado 

Doc 8, 


Bilateral Gynandromorphism m Feathers 

Im rooent publications Lillie and Juhn^, Domm, 
Oustavson, and Juhn', and Lillie', have suggested 
an explanation of the bilateral gynandromorphism of 
oertara radividual feathers. Thu explanation is based 
upon the idea that susceptibility to female hormone 
depends upon growth rote, being greatest for slow- 
growing and least for quick-growing feather tissue. 
These authors further desorilu the formation of the 
rachis by concrescence The rachis thus has a double 
origin, and its two sides wore onoe the two halves of 
the collar. This desonption differs widely from the 
oocoimts of Strong'i* and of Davies'. 

Now it may be remarked that past growth rates 
con only be moosured by the relation of the sise of 
present to past structures, and that present growth 
rates cannot be measured at all It would sema, 
therefore, that the suggestion that in a bilaterally 
gynandromoiphic feather the growth rates on the 
two sides of ^e collar were so different that, on the 
theory advanced by LiUie and hu collaborators, 
female hormone could act on one aide and not on the 
other, can only find a foundation in observation in 
one of two sets of circumstances. Either (a) the barbs 
on the two sides must be of different lengths, and 
the rachis curved, since one side of it has grown 
faster than the other ; or (6) the feather germ must 
have an asymmetry of just such a kind and degree 
as to compensate for the diflerenoe ra growth rate 
and give a straight feather. This asyminetiy mig^t 
be m fact a diqilaoement of the ventral growing point 
ffom its tbeoi^ioal position diometaru^y opposite 
(he forming rachu ; then the more n^idl^ growing 
siifo could get carried out of the reraon of growth so 
much sooner than the more sknriy growing side, 
having less distance to travel, as to be the same sue 
or even smaller. 

The condition (a) is oertainly not fulfilled ra fket. 
Hie bilaterally gynandromoiphic feathen shown in 
Figs. 01 and 62 ^ Lilhe and Juhn> are straight, as 
ore those figured by Cook, Dodds and Qreenwo^'. 
Hm retnoes of Bond’s pheasant* have a ourvature 


which 18 not in constant relationship to their sexual 
dimorphism. There remams condition (6), Lillie and 
Juhn' figure an asymmetnoal germ (Fig. 8), which gives 
rise to a feather symmetncal in shape, so that by their 
account its growth must have bew different on the 
two sides, ^e relationship of oolour to growth rate 
IB, however, not shown by this example as the feather 
M also Bjunmetnoal m oolour. 

While the work of Lillie and Juhn and the other 
authors referred to u clearly of the veiy greatest 
interest and importance, it senns, m the light of the 
foregoing remaAs, that the concept of the formation 
of the rachis by oonoresoonoo may lead to difficulties 
in the interpretation of sexually dimoiphic oolours 
which might be avoided by the adoption of other 
accounts of feather developroont, and that growth 
rate may not play quite the part assigned to it in 
determining the susceptibility to female hormone of 
the parts of the feather. 

It IS hoped soon to undertake work in this Depart- 
ment involving in particular an analysis of the 
relationship of asymmetry m the germ to asymmotry 
in tho feather, and to review in the light of any 
evidence gamod tho physiological principles oonoomod, 
whether ^ey be of growth rate, or of differentiation 
rate, or of a kind not yet appiarent. 

Paui. O ’EsriiTASss 

Department of Zoology 
and Oceanography, 

University &>llego, 

Hull 
Jan 22. 
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Designation of the Positive Electron 
I UAva been hopuig that, following Lord Rullier- 
ford’s proposal of a name for the liMvy isotopo of 
hydrogen, someone would suggest a more satisfactory 
word &an ‘positron’ for the positive electron. Since, 
however, no better qualified reformer has appeared, 
may 1 raise the question before it w too late T 
‘Positron’ IB ugly ; it offends hterary punsts by its 
hybrid character , and it not only bean no relation 
to the established name of the associated particle, the 
oleotion, but even suggests that that particle should 
bo called the ‘negatron’, which fortunately it is not. 

In order to balance destructive by constructive 
oritioism, I venture to propose the name ‘oreeton’ for 
the newoomor. The word is euphonious, pure Greek, 
and smoe, in one of the most beautiful of Greek 
stones, Orestes and Elektra were brother and sister, 
it implies an appropnate relation between the two 
particles The name found favour among many 
physicists in Pasadena where Anderson first obtained 
evidence of the particle, when I mentioned it there 
lost year, I do not propose, however, forther to urge 
Its edauns, the purpose of this letter berag maraly to 
cleanse the language of ‘positron*, and only inci- 
dentally to ncxninate a suMtitute. 

Hbbbkbt Dncoui. 

Imperial College, 

South Kensington, S W.7. 

Feb. 12. 
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Active Nitrogen and the Auroral Spectrum 
In my letter in a recent number of NATuan* I 
described an afteialow m nitrogen m whioh the first 
negative bands of N, were present, and in which 
the excitation of the flnt positive bonds was difloront 
from that hitherto observed m nitrogen afterglows 
At the tune the letter was writton, no photograph 
of the afterglow intense enough to pnnt had been 
obtained Fig I shows a photograph of the spectrum 
of the afterglow which has been obtamed euioo then, 
and it IS to be noted that with the exception of the 
green auroral Ime, tho afterglow speotrum is ronuirk 
ably hko the auroral speotrum In my first totter 
it was stated that the second positive bands wore 
completely missing fiom tho afterglow, and that 



was true of the plate which was desoribod in that 
letter, but a trace of tho second positive group can 
be very easily seen on tho present plate and they 
liave been obtamed with considerable intensity on a 
plate token on a small quartz Hilger spootrogroph. 
The arrows on Fig. 1 pomt to first positive band 
aequenooe whioh ongmatc on V' -i 16, 17, 18, eto., 
anil It 18 seen that these sequences ore present on the 
afterglow plates also. 

Further expenments are now m progress m order 
to obtam better pioturos of the first positive bands 
m the green, red and the photogr^luo mfra-red 
JosHFH Kaplan 

Umvemty of California at Los Angeles 
Jan. 12. 

> Xaplan, Natcxb, UA lOOt, Dw W, INS 


Age of Sub-Crag Implements 
Mb J Rhid Moib has reomtly directed attention 
to an mtereeting series of woiked flints found benoath 
the Red Crag, exhibited at present m the British 
Museum', Adhenns to one of those flmts is some 
femigmeus sandy material which Mr. Moir regards 
as Diestian, smoe it resembles tho sandstone of wluoh 
the well-known Suffolk BoxstonM are composed 
Thanks to the oourteay of Mr. Reginald Smitli. I 
have had on opportumty of examming this speoimeo. 
The eDemsting matenal is on iron-oemefited sand 
whioh uppeen to me to bear a stronger resemblonoe 
to Red (Mg nnd than to fioxatone material 
quantity of oand u too small to permit mineralogioal 
a^y^ I moreover, such a prooeos would destroy 
the evidenoe. Evan if it were proved to be Boxstmie 


dotntuB, the possibility of its having been re deposited 
m Rod Crag tunes would liavo to bo seriously con- 
sidered 

Mr Moir bases mtereeting speculations on tho 
possibility of tho rostro-oarmato implement m ques- 
tion being pre-Diostian, that is, pre-Fliooone In 
this connexion, it is important to bear m mmd that 
the British ropresentatives of the Cnntmental 
Diesfian deposits are the Lonhara Beds (Early 
Phooonn) of Kent and Sussex, and not the Boxstones 
of Suffolk, as Mr Moir states. Our knowledge of the 
fauna of tho lAmham Beds has been mcreosod by 
discovones made during the last few years, and 
recent investigations have served to emphosiso the 
greater ago of tho Boxstone fauna The latter is 
regarded by many geologists as Miocene , in fact, 
some of the rooUusoa aro apparently related to 
Upper Oligocene forms Mr Moir’s arguments would 
thereforo imply that tho maker of the rostro-oonnate 
implement lived m times not later than tho Miocene, 
P O H Boawaix 

Imperial Ckillego of Science 
and Technology, 

South Kensington, 

London, 8 W 7 
Feb 13 
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Ernst Haeckel 

Many scientists will have road with keen mtereet 
Prof MaoBride’s delightful skotch of Haeckel’s woric 
m Nature of February lU As he points out, 
Haeokol’s oaroor belongs to tho heroic stage of the 
history of tlie theory of evolution , certainly few 
men hove boon subjected to greater obloquy for 
promulgating that or any other doctrine When his 
’’(ieneral Morphology” appeared, it was mot with 
"loy silence” — a reception which the impetuous and 
eombative Haeckel could not tolerate Ho would 
have preferred hostile cnticism, rather than m- 
differenoe , and to this mdifferonoo on tho part of 
his fellow -soiontista can bo traced the oommenoo- 
mont of that senes of populor works on evolution 
which were met, not with “icy silence”, but with 
fiery blasts from scientists and laymen abke 

At one penod of tho oontrovorsy, Haeokol felt 
that hiB piesenee at Jena was joopa^ising the good 
name of his beloved university, so he oftcred to resign 
his chair , but tho head of the governing body 
replied “My dear Haeckel, you are still young, and 
you will yet come to have more mature views of 
life. After all, you will do lees harm here than else- 
where, BO you had better stop here ” In point of 
foot, Jena never forsook Haeckel and Haeckel never 
forsook Jona, despite the fiattermg offers he received 
from the Universitiea of Vienna, Wiirzburg, Bonn 
and Strasbourg ; and lie died there, not m 1014 
os mentioned by Prof. HaoBnde, but on August 8, 
1919 An obituary notice appeared in Nature of 
August 81, 1919. 

W. H. Brindlet 

11. Millmoor Terraoe, 

OlosBop, Derbyshire 

Feb. 9. 

I AM sorry that I mode a shp m giving (he date 
of Haeokel's death. I thank Dr. Brindley for oor- 
reoting me. 


B. W. M. 
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Research 

Monviui Racial Types. Prof. V. Suk contributos 
remarks on the v^ue of selective study m the 
anthropometric mvestigation of a population as a 
means of distinguishing anoestral tyrpea, to a study 
of groups of people m Moravian Wallaohia by Dr. K 
Augusta which haa been published by the Faculty of 
HcienoesoftheMasarykUmversity T>wo groups were 
mvestigated m a population which has long livod in 
isolation m conditions which do not invite immigra- 
tion The traditional mode of life is agnculturo, wood- 
craft, or herdmg pursued m woodland cloarings The 
people hero specifically called “Valaques”, according 
to recent hfory bas^ on linguistio evidence, are 
partly of Slovak, partly of Rumanian origin llio prin- 
cipal results of Dr Augusta’s anthropomotrio oxam- 
mation go to show that they are of mixcxl origin 
Taking the two groups together, they show a medium 
stature (105 9 em. and 167 -1 cm ) , they are braohy* 
cephalic (86‘2 and H6 8) , while the moon oircumfer 
once of the heail increases proportionately with 
increase in growth of stature The face is mesoprosopio 
and the nose lopto- to rntworrhino (69 7 and 70) In 
pignumtation the eyes most frequently are grey or 
greenish, while the hair is light brown, next in fre- 
quency coming dark brown, and thon blond, which, 
howo\ er, is rare, showing only 1 0 and 2 7 per cent 
'Pure' typos ore rare and the most common by far is 
the ‘mixed light brown* In the valley of Dinotitra, 
whore the selectivo methisl of Prof Suk was oroployod 
and not the statistical method on which the figuies 
above wore based, a considorablo percentage was foimd 
of a typo differing ftom the remainder of the popula- 
tion, darker, taller and more pronouncedly brachy- 
oephalic, showing all t^o muks of a Diiiaric origm 
This confirms tho view that the population of this part 
of Wallaohia is of a different somatic origm from 
the rest of the population Its derivation must be 
sought in Rumania, 

The Australian Oyiter. T. C Roughloy m his paper, 
“The Life History of the Austrahon Oyster, Oatrea 
eommercutlu” {Proc Lxnn Soe New South Wales, 

68, Parts 3 4, 1933), studios tho Australian odiblo 
oyster of commerce m groat detail This species 
appears to be confined to tho Australian coast, its 
ruige extending from the far Korth Queensland coast 
to so far south os Wingan Inlet m Victoria It thrives 
best m eatiianea fed by much fresh water Spawning 
always takes place on the chief bed studi^ (Port 
Mao(|iuiiie) dunng ^ring tides when two or throe 
hours on the obb and oftoi when a heavy sea w 
running outside, the temperaturo being usually 
72°-76‘' F In other pla<^ the oysters appear 
to spawn partially at mtervals, and spawning 
prooMds daily or almost daily during tho whole of 
tho spawning period over five mon^ There w. 
however, great irregularity m the spawning of those 
New South Wales oysters, the reason prob^ly being 
that the bulk of the oysters are grown in the tidal 
cone where temperature fluotuaiKMu, varying from 
cold water to hot sun m the course of a few hours, 
are enormous A sex change is mdicated in this 
species by the fact that practically all, if not all, 
young oysters spawn for the first tune os mates. 
Nine oysters were found ( 1-3 yean) which oontained 
both ova and sperms m the gonad. The detormination 
of sex 111 this oyster does not appear to be governed 
by the amount of food available. 


Items 

Feeding of the Fairy Shrimp A G. Lowndes has 
recently reoorded oboervations on tho feeding 
mechanism of the fairy shrimp, Chirocephalua dta- 
phanue (Proe Zool Soe , Lond , Port 4 , 1933) By 
kee]iing the anunal m a &ed position while causing a 
current of water to flow ]^t it at the rate of two foot 
per minute (the nornud rate of swimming of the 
shrimp), the movements of the appendages under 
approximately normal conditions can be observed. 
1^0 author has also employed the polygraphio pro- 
cess, that is, taking photographs abuiit 20 per 
second, by means of wnioh the movements of the 
limbs can be recorded Ho states that the commonly 
accepted view that Chxroeepkalus fi-eds chiefly on 
ai]S)iendeid particles is incorrect , its chwf food con- 
sists of dotntua Tlie larger food particles, for 
example, filamentous alge, leaves of mosses, etc , are 
not sucked into tho median ventral groove between 
tho appendages, but ore pushed m by tho nnditos and 
piishM towards the mouth by the spmes and setin 
on the basal enditos or gnathobases, which may act 
m apposition Suspended particles drown into the 
median groove cannot settle there by reason of the 
mcroase in the rato of flow as the groove narrows, 
nor IS it likoly they can be caught by a secretion of 
mucus Tho movement of tho limbs is irregular and 
only roughly metachronial Any acooiint of feeding 
which demands precise co-ordination of tho limbs is 
untenable The exopodite, regarded as the chief 
swimmmg Lmb, functions as a propeller and not os 
a paddle Sara's view, that the primary function of 
the phyllopod post-oral limb is respiratory, is upheld 
(soe aim p 329 of this issue) 

/ Fungi Impcrfccti. Referring to a notice m Natubs 
of December 16, p, 936, of Mr J Ramsbottom’s 
presidential addrew to the Quekett Microsoopioal 
Club, in which tho suggestion was mode that many 
of the Fungi Impcrfeoti ore mutants from heturo- 
thallio strains, Mr H A. Dade, of tho Gold Coast 
Dejiartment of Agnoiilture, in a lettor to tho Kditor, 
describes some unpublished work of his which sup- 
ports the suggestion In 1928 he showed that the 
common tropical Thielavxa paradoxa is the comdial 
stage of a Oeratoelomella, U paradova, which is hetero- 
thallic Bo far, the perfexjt stage has been found only 
on the Gold Coast After the publioation of hu 
account, he received numerous cultures from other 
oountnos whioh differed much in cultural characters 
though not suiHoiently to ment spocifio distinction. 
Some fow when mated with the original strains 
formed penthecia, others did not Two visprous 
Ceylon strains formetl penthooia when orussed with 
the ( + ) and ( — ) Gold Coast strains, but not when 
mat^ together, the loss of this power presumably 
being due to mutation 

Practical Methods of Soil Heating. A good deal of 
attention has recently been focused on the question 
as to whether raismg the soil tomperature in glass- 
houses by artificial moans would be a oommeroial 
proposition in Groat Bntom as it has been m 
Mandinavia Investigations on the matt» have been 
earned out at Cheehunt Research Station and th» 
results recently desonbed by Dr W. F. Bewl^ 
(J. Mm. Agne., 40 , 1047). Cabtes oonsuming 
1 kilowatt per hour at 240 volts were laid 16 in. 
below the surface of the soil Heat sras applied 
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from 10 pm until 6 a m for the fimt twelvo weeke 
after planting In the oaae of toraatoee, thow grown 
on the heated aoil ahowod more rapid growth, olooner 
roots, earher flowering and quicker fruit maturation 
than the plants oi^tho untreated soil, uid in 1029 
the total crop was 20 7 (ler cent higher in the former 
case. Similar promisuig leHiilts were obtainixl with 
ouoiuubers The chief problem, however, was cost 
The cables, which are expensive, deteriorate rapidly, 
and fiirtlier, the aimual renewal of cucuraber beds 
neoessitates relaymg the wires each season Twistixl 
strands of galvanis^ stool wiro ( 14 a w o ), however, 
shovred no corrosion after three seasons and provcxl 
considerably cheaper Tlie pnee of heating, oven at 
^ per luiit, also is high, sinco about 5 watts per 
square foot are required Ui laise the temperature 
0° (from 06" to 72 ) Another and cheaper method 
of soil heating which gav e promising results was that 
derived from an undorgiinind oxtoiision of the 
orduisty hot-wator pipe sj-ntem Tho temporatun-s 
found to give good results were 70"-76‘' K Further 
advice on tho subject can be obtaintnl on application 
to tho Director, Experimental and Research Station. 
Cheshiint Herts 

Colour Photometry 'I'lie rapid extension of the uso 
of coloured luminous electric discharge tiitx’S fop 
lighting and advertising purposes has raised into 
prominenoo the question of how host to tnossiire the 
candle powers of oulouicd lights, and Mr. H Buckley 
and his collt'agues at the National Pliysioal Laboratory 
have tested the methods av'ailable The msiilts at 
which they have arrived were communicated by Mr 
Buckley to tho Illuminating Engineering Society m 
n pajier rood before the Society on February 20 Tho 
original method of comparing the brightness of two 
sources of different colours is both diftiinilt and 
unreliable, but the newer 'fliokor' method is ea^ 
to cony out and reliable The 'caloulation’ method, 
which depends on the dotcrmmation of the oiiorgy 
distribution of the light source and on tho effect 
which each colour produces on the eyo, while it gives 
aoourate rosults, is tedious and requires skilled work 
with a spootrophotomoter Mr Buckley advocates 
the use of coloured scr*>enB tho absorption of which 
throughout the siiectnim is observed by the spectro- 
photometer and which when placed between a 
standard light and a photometer of cither of the 
above types will giv'c an approximate match with 
the coloured light to be measiued A small fleld of 
view seems an advantage 

Acid CaUlyiis in Non-Aqusous S^vents. A number of 
reactions are catalysed in watery solution by acids 
irrespective of the precise nature of tho latter R P. 
Bell (Pror Roy 8oo., A, Jan ) has studied the cata- 
lytic effect of a number of acids m aohition in 
chlorobencene, benzene and some other solvents. 
The catalysis m such solvents must be due to the 
acid molecule and not to the other products formed 
m presence of a dusooiatmg solvent like water The 
reaction studied was the re-arrangement of N bromo- 
aootanihde to form p-bromoaoetanilide, and the 
reaction was followed by usuig the liberation of todme 
from acid potassium lo^de by the N bromoaoetani- 
hde It was found that the catalytic power increased 
m the same order as the strao^ of the acids, as 
meamired by their dissoeiation oonstants in water. ' 
Piorio ackl ocotqiies an anomalous position, possibly 
because of tautomerism in the piorate ion. Quantita- 
tivrely, the catalytic power mcreases less rapidly than 


the dissociation constant in water, thn values bemg 
connected by a 0 3 power law Very siinilar results 
were obtaineil from some loss accurate ineusurements 
111 benzene solution and from a few expeiiinonts in 
ethyl nitrate and ethylene chloiide The rates of 
reaction m chlorobenzono are 10‘ 1(1* times less than 
those CHloiiInted on tliu assiimptiun that every collision 
IS efftHlivo that takes place betweini a reactemt 
molecule and a ciifalyst molis-iile with tho proper 
energy of activation 

Action of Solvents on Coal. Of the mothods employed 
for studying tho constitution of coal, none lias been 
more popular tlioii the use of solvents to separate 
constituents of clifforent churaotor The range of 
solvents used by different workers is laige and the 
report on “Tlie Action of .Solvents on CVial” (Fuel 
Research Board Toehnieal Pajjor Vo 37, H M. 
Stationery Oflftce, 4» 6d net) containing a critical 
survey of work in this now field, supplementod by 
experimental study, will be useful to all engaged in 
this branch Unfortunately, the selective action of 
solvents 18 never clear-cut, and thn character of coal 
shows inflnito vani'ty, leaving opportunity for great 
diversity of findings Even since tho writing of the 
book, new complications liavo appeared in the 
discovery that some solvents can, by reaction or 
condensation, produce resinous matter which has 
at times been attributeil to the coal Moreover, 
it has lieen shown that the portion capable of ox- 
tioction can bo considerably mcrcostsl if tho coal 
lie first loduoed to dimensions of tho onler of one 
micron 

Reinfbrced Concrete Structures. Steel, with its groat 
tcnsional, and concrete with its great compressive, 
strength, possessing similar ooefllcicnts of oxpemsion, 
seem to have been intended for combination in 
stnicturoH Rules controlling tho use of any form of 
construction must ncsiessanly bo framed on conserva- 
tive lines m the absence of scientific data, and when 
wide application precodee detailixl research caution is 
the more rcxjnired, but experience gained shows that 
without impairing safety greater economy in the 
employment of these matenab as ro-mforced ctm- 
crete IS possible To meet this national need and the 
requirements of tho London County Council, which 
is revising tho T^ondon Building Act, u committee 
wns set up by tho Department of iSoientiflo and 
Industrial Research under the chairmanship of Sir 
Ueorgo Humphreys to consider improvements in the 
regulations for re inforced concrete work, and this 
oommittee with tho information on tho better and 
more scientifically prt'pared matenab now obtainable 
befoiu It, has product a codo of practice based on 
present-day knowledge which will admit of consider- 
able economies being effected An entirely now 
feature of three regulations is tlie permission of three 
grades of work allowing greater stresses, or, in effect, 
Jm material to meet the required stresses, whore 
more care and skill is given as adjudged by the tests 
required on samples made us tho work proceeds. 
The code defines the matenab and detaib of oon- 
struotion allowed and gives the strengths to be 
shown by tests when c^od for Though actually 
only applu^le to the area administe^ by the 
l<.C-0.,it 18 ei^peoted that the oode will form a standard 
for use throughout the country. During the work 
of tho oommittee, the investigation at the Builcyng 
Research Station under Dr Btradling has proved a 
valuable asset. 
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Palestinian Prehistory 


T HK solootion of archnologioal finds firom the 
caves of the Wady al-Mugharet at the foot of 
Mt Carmel, Pslostine, now exhibited at the British 
Muaoiun (see Natubb, Feb 3, p 109), repays oarefbl 
inspection By affording a oomprdiensive view of the 
results achieved since 1920 by the Joint Expedition 
of the Bntuh School of Aroharalogy in Jerusalem and 
ttio Amenoan School of Prehiatono Reaeaioh undw 
the field direction of Miss DAE. Garrod, the 
exhibit fully confirms previous conclusions, based on 
the periodical reporta, as to the unportanoe of the 
excavations m these caves, not only for the pre- 
histono archeology of Palostino, but also for pre- 
history m general The discovery of so Ituge a number 
of skeletons of man of Neandorthaloid type, to whom 
Sir Arthur Keith would assign gononc rank under the 
name of PeUatoatUhropua P^eattntnnt, and moluding 
the oldest known oompleta human skolotons, for which 
a geological dating as belonging to the Hiss-Wurm 
interglaoiation is given, would alone place these 
mvestigationa in tho first rank of scientific im- 
portanoo , but m addition they havn brought to 
light a new civilisation and a new race, tho Natuflaa, 
of late palieolithia or miuiohthio ago, in which re- 
markable features of racial eharocter and culture 
open up suggestive lines of thought m connexion 
with prehistono custom and belief a^ racial distribu- 
tions 

The exhibits include examples of tlie small flakes 
of tho Tayacian, comparable with unplomenta from 
La Miooque, tho Upper Achniilnan hand-axe, the 
leaf-shaped pomt of the Lower Aungnacian, hitherto 
known only from Africa, Middle Aungnacian scrapers. 


comparable with those of Weatem Europe, and 
ohaiaotenstic scrf^iers and g ra ^ r s from the Upper 
Aungnacian The Natufian culture, of which the 
first evidence vras found m the Wady el-Natufa, 
whence the name, is well represented, among the 
more striking features being the remarkably elalrarate 
composite head-dresses of shells which were found on 
tlie human skeletal remains, and the evidences of the 
beginnings of agrioulture in the form of sickle blades 
and hafts. The latter are fiirther noteworthy as 
moluding among their number two hafts ornamented 
with carvings of animal heads These with other 
gravings on bone or stone are the first and mdood tho 
only known examples of the art of stone age man to 
be found m Palestine. 

Tho human bones show evidence of cannibalism. 
Sir Arthur Keith, in reporting (m the human remains, 
judged them to be imique m racial character, but 
found that certam features suggested affimties with 
pre-dynastic Egypt. The Natufian faunal remains 
mclude tho true horse, the Persian fallow-deer and the 
qiottod hyaena, now found only south of the Sahara. 
The frequent occurrence of remains of the gazelle 
pomt to a dry climate and open country, contrasting 
with conditions m late Moustenan times when the 
abundant remains of deer suggest a forested area 
with copious rainfall 

It will thus bo aeon that the exhibition covers the 
complete sequence of Palestmian prehiatono cultures 
from Aohoidoan to Bronze Age, the last named 

K rontly following on immediately after tho 
flan, or, m years, a period ranging from about 
100,000 years ago to approximately 6000 b c 


Future of Artificul Lighting 

M K. C, W. Sully, presidoit of tho Illuminating oases entirely omitted In the ease of blocks of 

Engmeenng Society, gave on interesting buildings in congested oity areas, access of daylight 

address at the Bntish Industries Fair at Birmingham is imperfect and so costly as to bo almost prohibitive, 

on February 22. He pointed out that although great It is accordingly now being suggested that, m 
progress has been mode m illumination durmg the these oirourastonoes, the effort to furnish natural 

past fifty years, yet compared with some other lighting should be almndoned, and that eSorta should 

opphcations of science, such as transport or telepliony, be concentrated on the provision of adequate artificial 

Its progress appears relatively slow. Tliere is no lighting Tho question arises os to whether there 

occupation we con pursue and no recreation we can is anything mimioal to health m this prooedure. 

mdulgo, in which tho eyes ore concerned, that does Thu u a question of moment to the lighting mdustry. 

not offer problems m lighting Too frequently The ever-mcreasmg height of buildings and othw 

progress takes place in a succession of jerks As developments will probably accentuato tho need for 

on example, consider the headli^ta of a motor-car artifloial bgliting at the lower levels. 

With inoroosod speed stronger b^ts were demanded The city of tho fiituro has been visualised as 
Concentrated beams, well dieted towards the conswting mamly of immense flat-topped buildings, 

objects requiring illununation, served the driver of ruing in terraece from the ground-leiml, the upper 

the car excellently But it was soon found out that walks being reserved for pedeetnaos, who would 

these beams were a menace to oncoming traffic and be provided with oonneoting bridges orossing the 

glare from headlights u still an outstand!^ problem, roadways at intervals. B(^ways at the ground 

New dovioes, new methods and new materials level would be used exclusively for motor traffic, 

are constantly ohangmg the teohmque of lighting If thn u die trend of development, then bating 

and develimuig new sections of mdustry. The new at the lower levels would be ma^y artificial. A sng- 

methods of utilumg gaseous tubes producing various gestion has been made that football, athletic oonteata 

colouie, the new ^ectno duoharge lamps, the eon- and other sports may, m the fliture, take place m 

tmuoUy extending use of stainlesa steel for refleotors vast ooverod stadiums where Hrf hinwd ajrtifioial liAt- 

and the applications of the new aynthetio plastic mg, reaemblmg li^t from the natural sky, would be 

materials to lighting fittings may be mentioned. In attainable and where difficultiea arising firom our 

some oaaes baildmss hke omemas and theatres are amnoKnu weather would be lamly elmiinated. 

expressly designed for use by artificial hg^t. Natural Mr. Bully also discussed the lifting of aohools and 
bg^tuig has become a minor matter and u m some fisotonea. Bs school buildings the natural and 
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•rtifioial lighting la often wry defective In many 
recent factories excellent equipment is mstalled, but 
in some of the older buil^ngs, antiquated and 
imporfeot arrang;emente still persist Britam, almost 
alime amongst the civilised countries, has even now 
no specific requirement of adequate lighting in its 
Factory Act, although this st^ was advocated 
twenty years ago by a Departmental Committee 
Mr S^ly thinks that street lighting lags behind 
modem requirements. In a factory, five foot candles 
IS regarded as essential for fine woric According 
to the D S.I. spooiflcation, one per cent of tins is 


givtsi as the candle power suffloiont for a moderately 
lighted street This only represents 1/I0,fl00th of the 
average value of iinrestnctod daylight from an over- 
cast sky No wonder the accident risk by night is 
greater than that by day The problem of pubhe 
lighting is-complioated by the fact that many roads 
now fulfil functions quite different from those for 
which tlieir bghting was originally designed In 
Mr. Sully’s upmion, the lighting of tlie King’s high- 
way IS a national rather than a paioi hial duty The 
Ministry of 'Transixirt should assume a gn<uter degree 
of responsibility for its illumination 


Assodatioti of Technical Institutions 


T he annual geneial meeting of the Association 
of Technical Institutions was held m the 
Drapers' Hall, London, on February 23-24 During 
the first session Mr. Will iSpens, Master of Corpus 
Christi College, Cambridge, and newly -appomtod 
chairman of the Board of Education's Consultative 
Committee, who was elected president of the 
Assooiation for the year 1934, delivered his presi- 
dential address 

At the outset, Mr. fipeiis suggested that he was 
unable to enter into a discussion how to enhance 
the value of technical education, smoe his knowledge 
of that, (uid of industry and commoroe, was not very 
considerable However that may be, his address 
demonstrated tlie oloseness and profundity of his 
knowledge of the field of education generally He 
insisted on tho value of literary studies m teaching 
men to thmk he would not, therefore, have 
traditional academic education weakened, although 
he thought too much emphasis hod been placed u|>on 
it. He pleaded for research in applied science, but 
stressed tho need for mculcation of scientific method 
rather than the simple acquisition of scion tiflo 
knowledge. 

Among the papers read during p}w following 
sessions was one on “Education for Commerce from 
tho Employer’s Pomt of View’’ by Mr. F, Hiokin- 
butham, of Birmingham Ho emphasised the pomt 
that commercial education lags behmd other brandies 
of teohmecd education because of tho fact that the 
need for specialised education for commerce arose 
later m commerce than in the sciences and skilled 
trades It is impossible, for example, to practice 
chemistry, pharnuuiy, engmeermg, etc , without a 
body of specialised knowledge , but many branches 
of oommorce do not require this speeialised know- 
ledge . heqce educational facilities have developed 


slowly The present need lor systematic instruction, 
however, is occupying considerable attention Mr, 
Hiokmbotham bolinvcd that the efforts which are 
being made to mtrmliioe commercial subjects into 
tho secondary school oumciilura wore mistaken In the 
secondary schcMtl the pupil should roeoivo a general 
education, and afterward take a one- or two-year 
full-timo course m a commercial college, whore 
instruction given by teachers with commercial 
cxpcncnco would be bettor than that given by 
teachers who acquire their knowledge merely from 
books One of tho greatest needs of tho world is to 
break down tho liarriers of nationalism and to pro- 
mote a spirit of mtemationalism To this end the 
first essential is to know the language the other man 
IS speaking Languages, therefore, should find an 
important place m all commercial courses 

Mr Hiokmbulham’s paper had a special uitorcst 
since the thought now being given to commercial 
education is a reflootion of some of the wider 
anxieties of our civilisation. Tho science of pro- 
duction has developed swiftly and efiloiontly we have 
scarcely bi'gun to understand tho hcioiioc of distribu- 
tion Those responsible for technical education are 
olivo to thnir responsibilitieii m this connexion. 
Evidence of this was submitteil as tho meeting pro- 
ceeded, when n “Report on National Certifioates m 
Commerce’’, prepared by a jomt committee of the 
AssooiatioiiH of Toohnic^ Institutions, of Principals 
of Technical Institutions and of Tooohers m Toohninal 
Institutions, whs accepted While it does not yet 
seem possible to draw up a scheme for national 
certificates in commerce suih as those applying to 
engmoenng, chomistry. otc , the report goes far to 
establish means by which it is hop^ that national 
certifioatoe in tho full si'nso of the phrase may ulti- 
mately be available. 


Dc^ Breeding i 

"WT^ have bred dogs for all sorts of show pomta, 
VV but we have never oonsidered whether our 
prmoiples of breeding have bcMi to the advantage of 
the dog itaelf We have thought only of our own 
profit.’’ So concludes tho editor of the CoueUryman, 
who asks whether or not our dog breeding prinoiples 
so far, judged entirely from the dog’s TOmt of view, 
are not a bit 'low down’ and, ftirther, wny should not 
some breeding now be done for mtelli^oe T In 
senM of ortiolea now appearmg m this quarterly*' 
review, these questions are considered by a numbn 
of people Dr. Darling expends most of ha space in 


X Show Points 

proving to hm own satisfaction that hn is quite unable 
to decide as to what could bo regarded as mtelligatioe 
m the dog, and argues that m any event the experi- 
ment su^posted hM already been earned out with 
the working hill ooUie. But he ogreM with the 
editor of tlw Countryman in statmg that there can 
be no defonoe for many show pointo. Tho standard 
of the St Bernard is merely aoromngaly, that of the 
bulldog achondroplasia; the toy dog is hyper- 
thyroidic, and terriers jmorooephalio. Prof. L G. 
Dunn, of Columbia University, in a very well-wntten 
article, suggeste that it is not mtelligenoe that m 
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being duouased but eduoability, and that thia, 
pooeibly, is not associated with originality and ontioal 
judgment He Uien outlines the sort of experunental 
procedure which might be adopted if the experiment 
•uggesteil were undertaken Prof. Tait, of MoGill 
University, following the load of Prof Dunn, replies 
without answering, which is porhi^ just as wi'll 
Surely, when the editor of the Countryman uara tho 
phrase “principles of breeding” he means tho objec- 
tives in brooding, for the pnnoiples are tho same 
whether one broi^ for intelligcnoe or for intestinal 
length : and wliat does ho really mean by “the dog's 
pomt of view” T Would a bulldog prefer to bo an 
Alsatian, or tho Pokinoso a whipjiet T Dr Darling's 
Views concerning the extravagant and the fantastic 
make him remarkable amongst men It is solely 
because man has always been attractixl by these 
tliat he has perpetuated them to produce such 
pleasing variety amongst domesticated birds and 
beasts He may not like the Pekmese, hut many 
people do, and so does tho Pokinoso, and he ui far 
from iiiisorablo so far os we can judge Wo have 
■elected and fixed by breeding those characters of 
the dog that pleased or ailvantogod us , quaintnusses 
of all kinds, os well as special abilities Every kind of 
combination of form and behaviour exists By 
segregation and recombination new breeds could fa« 
manufactured, and by contmued selection most of 
tho qualities exhibit^ by the dog could bo em- 
phasised That such a great variety of typos exists 
is merely a reflection of tho foot that different people 
have di^rent ideas as to what constitutes attraction 
m a dog. The world would be a much duller place if 
all the dogs in it were hill oollios 
There is, however, the germ of a really serious 
question m the musmgps of tho editor of tlie Country- 
man, for show standards commonly do tend to 
demand a grade of physuilogical extravagance that 
IS distinctly undesirable and, in certain instances, 
even d^nitely pathological Quite serious defects 
and derangements con easily be bred mto a stock to 
Its detnment deafitess in tho bull terrier, cleft 
palate m the bulldog, disharmony between the size 
of pelvis and tho size of foetus in the 'toys’. The 
exceedingly long eetr-flaps of the spaniel le^ to the 
development of hcematomata and canker ; tho short 
bowed legs of the doottie am associated with the 
development of interdigital cysts ; tho short-faced 
breeds suffer sadly from respiratory diseases, for the 
reason, it may be assumed, that they lack a proper 
air filtenng and warming apparatus ; and the fleece 
of the Old English sheep dog m tho ideal home of 
external parasites No show standard should be 
allowed to continue which inevitably demands a high 
lethality m the breed or an obvious discomfort to the 
mdividual . 


University and Educational Intelligence 

Abkroxxm — Prof James B Matthews, professor 
of botany in the Umversity of Reading, nos been 
appointed regius professor of boUmy m suooession to 
tho late Prof. W. G Craib 

London — Mr David Brunt, smoo 1919 superm- 
tendent of the Army Services Division at the 
Meteorological Office, has been appomted University 
professor of meteorology (Impend College — RoyW 
College of Soienoe) as fVom October 1, 19M. Dr. 
R. J. Lythgoe, smoe 1928 honorary lecturer at 


University College, hw been appointed University 
reader in the physiology of the sense organs at the 
College OB from October 1, 19S3, 

The title of 'Fellow of University College, London* 
has been conferred on the following, among others : 
Mr. C B Collett, chief meohaniosi engineer of the 
Great Western Railway ; Dr E Mallett, principal 
of tho Woolwich Polytechnic and head of the Elec- 
trical Engineering Department, formerly reader m 
electnoal ongmoenng. City and Guilds (J^gmooring) 
College , Mr H. J. Page, m charge of tho Imperial 
Chemic^ Industries Experimental Station for Agri- 
cultural Research at Jeolott's Hill, formerly head 
of the Chemical Department of the Kothamsted 
Experimental Station ; and Dr A S Parkes, a 
member of the staff nf the National Institute for 
Medical Research, Mount Vernon, Hampstead, 
formerly Sharpey scholar and honorary lecturer m 
physiology, University College, London 

The title of ‘Honorary Fellow of Univeraity College, 
London' has boon conferred on the foUowmg Prof. 
Karl Pearson, professor of appbed piathematics and 
mechanics at University College, London m 1R84- 
191 1 , Oalton profoesor of eugenics in the University 
of London in 1911-33, and Sir Flmders Petrie, 
Edwards professor of Egyptology at University 
College, Txmdon, m 1893-1933. 

Oxford — At the meeting of Congregation held on 
February 20, a decree moved by tho Master of Balliol 
postponing tho operation of certain portions of the 
Forestry Statute which was passed by Congregation 
on February 13 until August 1, gave occasion to a 
further discussioii on the merits of the Statute Prof 
R V Southwell opposnl the decree on the groimd 
that the now Forestry Committee should have tho 
opportimity of expressing its opinion on tho question 
of the site He also pointeil out that undor the new 
Statute it was uncertain whether the profrasur of 
forestry would be able to exercise an effective control. 
Moreover, imdor tho conditions of the Statute, the 
security of tenure of the staff of tho Institute was 
moompletely provided for The honour of the 
Univnrsity would not have been compromised by the 
rejection of the Statute, inasmuch as Congregation 
hi^ a perfect right to a free vote on the matter 

Dr H V Denham, director of tho Institute of 
Agricultural Engmeermg, said that the expenenoe of 
his department showed that the new forestry scheme 
might be expected to work successfully Prof F. A 
Lindemann oomplained that tho Boa^ of Faculty 
oonoomod had not had tho opportimity of seeing the 
Statute before it was proposed The Master of 
Balliol, replying on the whole debate, reminded 
tho House that objections to the Statute should 
have been brought in tho form of amendments, 
and not have hem deferred until the Statute had 
passed. 

The Vioe-Chanoellor having ruled that even if the 
decree were thrown out, the existing Board of 
Governors, and not tho new Forestry Committee, 
would be oonoemed in the question of the site, the 
opposition was withdrawn, and the decree pasaed 
without a division 

At the some meeting of Congregation, the gift by 
the Royal Society of £200 for oatrographio work in 
the University Observatory was grateiiilly oooepted. 

In the Umvermtu GatetU of Ftbnuuey 21, the 
Hebdomadal Council mves notice that it has appomted 
a committee to oollrot evidscioe of the probable 
future budding requirements of the University. 
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Science News a Century Ago 

Polaruation of Light from the Sky 

At a meeting of the Cambndge Philosophical 
Society on March 3, 1834, the Rev. Temple Chevalier 
(leBonbed expenmants which he had made on the 
polaiwation of light from the sky The general 
results were that light from the clear sky is polariw'd . 
that the effect begins to bo sensible at points 30° 
distant from tlie sun, and that the maximum of 
polarised light proceeds from pouita at 90° distance 
from the sun , a fact which seems to meboato that 
the reflection which occasions the polarisation, takes 
place at the surface of two rntslia as nearly as possible 
of the same density 

On March 10, Prof Airy gave an account before 
the Society of experiments on the same subject It 
appeared that the light is polarised m a piano passing 
through the sun, and that the plane of jiolarmntion 
IS not reversed ui approouhmg the sun, as had hoen 
formoily suggested by M. Arago Pi of Airy found 
that ho could ohsnrvo the polarisation within 9° of 
the sun, in a horizontal direidion, but that above and 
below the sun the traces disappeared at a distance 
considerably greater It was found in the course of 
those experiments that very rough surfaces, os a 
stone wall, a gravel walk, a carpet, producctl some 
polarisation by reflection , and that the plane of 
polarisation in all oases psissed through the point of 
reflection and the souroe from which the light come 

Forests of Koldcmcss 

On March 4, 1834, Jolm Phillips, then keeper of 
the York Museum and professor of geology in King's 
College, London, read a paper to the Yorkshire 
Philosophioal Society on the ancient and partly 
buried forests of Holdemoss The country of Holder- 
noss, he said, woa a large triangular district, bounded 
on one side by the ''German” Ocean, on another 
by the ostuory of tho Humber, and on tlie third by 
the declining plane of the chalk It was not properly 
a level but rather on undulating low distnot with 
isolated lulls and devious ridj^ The wuiding 
hollows which embrace the hills in the southern part 
of Holdemoss were generally iillcd with sediment 
from the tide which, if allowed free access, would 
cover them five, ton or more feet deep 

Phillips’s paper hod boon written os a result of 
two visits to the distnot when a laixo dram nearly 
parallel to the River Hull had laid bare a considerable 
number of plant aocumulatiuns at a level greatly 
below that of tho water of tho Humber 

Hydro*Oxygcn Microscopic Eshibiuon 

On March 5, 1884, a hydro-oxygen miorosoopic 
exhibition was opened at Mr St^ey’s Rooms m 
Old Bond Street. Speaking of the exhibition, the 
Times deolo^ it to be the most intereetuig the 
metropolis oould boost, and ono which to the man of 
science and the searoher after the mystenes of Natiu« 
was invaluable, by opening up sources of knowledge 
which, but for the powwfiil ogenoy employed, must 
otherwise remam oloaed against all attempts at m- 
veetigation. For those readers who had not seen tho 
miorosoope, it was explained that it magnified the 
common flea to a suo oonsiderably greater than the 
largest elephant. The objects exhibited uioluded the 
wingB of mseots and myirtalB of saline substanoee ; 
■peoial interest b«hig displayed m some beautifiil 


crystals of chromate of potash “I'he ingenious 
gentlemen who suponntond the exlubition likewise 
display some examplce of tho jiolarisation of light, 
which exhibit all the colours of Newton’s scale of 
tmts These experiments attracted much attention 
from the scientilio gentlemen who were present ” 

Royal Society, March 6, 1834 

On this date tho reading of a paper was com- 
menced (Ml Brunei m tho chair), entitled “On tho 
Structure and Functions of tubular and cellular 
Polypi, and of Ascidiin” by .lusuph Jackson Lister, 
F R B The reading was resumed and conoludod 
(Mr J W ]..ubbock in tho chair) on March 13, 
following [Bir Joseph (afterwards Lonl) Lister, who 
was one of tho four sons of Josejih Jackson Lister, 
wrote the biography of his father in tho “Dictionary 
of National Biography” ] The paper was published 
m full, under a revised title, with four plates, in tho 
Phtloeop/neal Tranaactionn for 1 834 Its modest 
opening mmtences run thus — “The more obscure 
functions of vitality are of such diifioult mvostigation, 
and jiossoss at tho same' time so high an intcroet, 
that anyone contributing, m however small a degree 
to increase our information regarding them, may 
hojM) to muc^t with mdulgonce Having observed the 
existence of out rents within the tubular stem of a 
species of Sertuiana, thoir investigation led to 
additional particulars relating to that family of 
Zoophytee, and other compound animals mure or 
less resembling them, some of which it is hoped may 
bo new m physiology” The drawmgs in illustration 
were traced by a camera lucida slid over the eyepiece 
of tho microHuopo , and tho author nicoinmendM its 
use to other observers because of tho facility with 
sdiich cuirect graphic records and measuromonts 
might be obtamed 

Sir Edward Parry m Australu 
Adiniial Sir Edward Pairy, the distinguished 
arctic explorer, was as well known for his philan- 
thropy as for his discoveries Tho caro of those under 
him was always a matter of great concern After 
makuig thioo voyages in search of the North-West 
Passage, luid holdmg for four years the office of 
liydrographer to tlie Navy, ho was appointod Com- 
miHHioner of tho Austrabon Agricultural Company 
m New South Wales This oonoum hod been incor- 
porated by Royal Cliarter and granted a million 
acres of land, for the purpose of promoting the pro- 
duction of fine mormo wool and other agricultural 
produce Its afiairs, however, had boon sadly mis- 
managed, anil with the sanction of the Admiralty, 
Parry accepted the office of Commissioner He left 
the Thames in July 1829, landed at Sydney in 
Dooerober, and shortly afterwards took up his 
residenoe at Carrington, on tiic harbour of Port 
Stephens, about ninety miles north of Sydney. Here 
be found ftill scope for his activities and it was after- 
wards said “At Port Stephens he found a wilder- 
ness but left it a land of hope and promise” He 
laboured moessantly to improve tho lot of the 
settlera, the convicts and the abonginea, opening 
schools, promoting gamoa, and himself ftequently 
conducting divme service On March 9, 1834, he 
preach^ a farewell sermon which led his suooeasor, 
, Colonel Dumareaq, to remark to a finend t “I have 
travelled a great deal during my life, and mixed 
much with men, but,” pomting to Sir Edward, “In 
all my travels I never met with his equal.” 
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Societies and Acadenues 

London 

Royal Soaety, February 22 At) Pabkeo and M 
Hiu. KfFoct of abaenoe of iiRht on the brocxling 
aeation of the formt Buwonnette'H diaooveiy that 
additional lUununation would induce uwtrua in 
ancBfltrouB ferretH haa naturally led to apeoulation an 
to what controls the onset of the breechng season in 
the normal forrot An obvious inteqiretatiou of 
BiHHoniiette's results was that the bogmning of the 
breeding season of the normal female ferret m April 
18 duo to the increasing duration of daylight This 
hypothesis was put to exponmontal tost by keeping 
ferrets in darkness from tlie latter part of aneestrus 
onwards From the results it is conoludeil that while 
additional light will mduoo oeatrua in anoastrous 
animals, the onset of the breeding season m the 
spring 18 not dependimt on the inoreasing length of 
daylight L B. ti Bastham Motachroiiial rliytluns 
and gill movements m relation to water flow in ttie 
nymph of Comb horarta (Ephemeroptera) By moons 
of the OBOillatoiy movements of four pairs of gills, the 
nymjih produoea a flow of water across the body from 
one side to the other, the ourrent being reversible The 
gills nso and fall in penudie motion, and in so douig 
Uloy traverse on elliptical path and, by a pivotuig 
movement, move at an angle with their own path of 
motion The mctachronial rhythm in the movements 
of the gills along each aide of the body is from before 
backwards, but the gills of one siile in motion are 
always out of phase with those of the other A 
transverse rhythm thoreforo exists across each pair 
of gills, which rhythm is m the direction of the water 
flow across the bodiy It is reversed when the direction 
of the water current is reversed R<*vorsal of flow is 
ossoeiatod with chiuigos in the method of pivoting 
of the gills , their manner of overlapping as members 
of pairs , the direction of the transverse rhythm over 
the gills F J W Rouohtun The kinotios of 
haemoglobin (4-7) The methods of Ilartridgii and 
Boulton for the study of the velocity of rapid 
reactions woie first applied by them to tlie reaction 
between hieinoglnbiii and oxygen Thu present papers 
extend the work to the ‘sister’ reactions of hoirao- 
globm with carbon monoxide. Velocity equations 
have been arrived at for (i) the combination of carbon 
monoxide with reduced hwmoglobm, CO+Hb — 
COHb , (ii) both phases of the revcmiiblc reaction, 
CO-t-OtHb;;Oi + f'OHb The results do not accord 
theoretically with a chemical mechanism of the type 
Hb»+nCO:;Hb« (CO)», but con m port bo mter- 
preteil by Adair’s intermediate compound hypothesis, 
according to which the reaction of oxygen or carbon 
monoxide with lucmoglobm takes place m successive 
stages Bow possibilities are, however, brought to 
bght, notably when trymg to explain the paradoxical 
observations that pH is almost without effect upon 
either phase of tho reversible reaction rO + O^Ub;: 

O.+COHb 

Fabu 

Academy of Sciences, January 8{CB . 198, 129-212) 
J CosTANTiN ■ The varieties of whemt resistant to 
nut After summarismg the unsuccessful efforts to 
produce rust-resisting wheats by hybndisation, and 
reoollmg the favourable results m oombatmg sugar 
cane disease by employing plants of mountam ongm, 
the author duects attention to the important work 
of^Burton m Kenya on the effects of high altitude 


on producing nut-resistmg wheats d’Ooaqns : 'Hie 
idea of the instantaneous circle m the theory of 
plane motion Lotns on Bsooua The nature of 
the photon. Jban Loiskau . Curves admitting one 
or several mflnito families of ciroumsonbed triangles 
equally between themselves. E. J. (lOHBXL ’ The 
moments of the final distributions of the first and 
last value. N Abonbzajn . The mvanonts of trans- 
formations m the domam of n complex vanables. 
Ai.bbbt Pobtxvin and Miobbi. cArBonisrig A 
method for the study of the elastic deformations m 
metallic pieces submitted to external stresses. J. 
Baubiac . The transitory regimes m the movement 
of liquids and the beginning of the turbulent regime. 
D Baubur The eccentricity of double stars of 
very long period. Mmr. O CAMtu.R Flammarion 
and F Qu]tNi8SXT • Photographs of the variations 
in the brightness of the star R8 Ophiuchi, Mauricb 
Lamrrky and 8 Krauthamxr The workmg of 
tho bigrid frequency changer Ilib C Puroaro * 
Contribution to tho experimental study of the 
electric discharge Results obtamed with a kmemato- 
graph with very rapid film. Mu-b Th^bAsb Mbybr ; 
Tho oloctrioal conductivity of insulating or feebly 
conducting liquids in thm layers The variations 
with tomporatuTO Mllb O Jasse Measurements 
of tho refractive indices of water by an mtorforonoo 
method The refractive mdex of water for four wave- 
lengths is givon for tomporaturcs between 0“ C and 
93 5” C P. Rodard . The change of phase by 
normal reflection on very thin gold layers CkarIiBS 
Launbau . Tho acyebo terpene alcohols, C|»H|fO, m 
the essential oils of citronella, geranium and rose 
V Henri, Ch Weizmann and Y Hibshbbku 'The 
action of the ultra-violet rays on glyoocol 'The first 
stage of tho reaction is tho formation of ammonia 
and glycollic acid Thu gnsuoiis products molude a 
large proportion of carbon monoxide P Lbbbao 
cmd P CuBRiKZ The electrical resistivity of the 
perautlirucites Tho resistivities of peranthracites, 
always greater than graphite, are, however, much 
smaller than those of true anthracites and coals 
J. Perreu Thu equation of solubility of hydrated 
salts F Bodrion and E Rouykr . Tho determma- 
tion of the total hydration of the ions of calcium 
ohlondo Ca, Lapp and Mu-b G Zauo The rotatory 
dispersion of sparteme m aqueous solution Mke M 
Dbkabsixdx and Edwin J. Gkelu . Some complex 
halogen salts of lead. Study of the system Wd 
bromide, ammonium bromide, water P Oarr^: 
The mobilities of tho orgomc radicals m their bromo- 
siilphitos Robert Lespibad and Joseph Wibmann ■ 
Syntheses of dulcite and of alloduloite L. Royer . 
The fureign materials which, added to the mother 
liquor of a solution, are susoeptiblo of modifying the 
facies of tho crystals of the dissolved substance 
LAon Bertrand . The relations of the primary axial 
zone of the Pyrenees and that of the north Pyrenees 
zone M Hlumentual The existence of antibetio 
thrusts in Andalusia Robbbt Lappittb The 
presence of the Album in AuiA) (Algeria) RenA 
Vandendbies The sexual barriers in LenztUt 
betuhna Mmb. Hurbl-Py . Researches on the pH 
conditions neoessary to obtain tho germination of 
pollen grains, and tho vital coloration of their 
vacuoles A and R. Sabtory, J. Meyer and Ernst • 
The mhibiting mfluenoe of radium on the growth 
of the rootlets of Lm» etculenta modification of 
the rauiimum hmdermg dose under the mfluenoe of 
antagoniBtio ions. L. Mauxe and J. Dulao : Differ- 
enoes duo to variety m the absorption of water. 
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phoaphono acid and potash by wheats which have 
reached the same physiologioid penod in the same 
medium F Habceau and L. Acoi^at ■ A new 
very sensitive cardiomyograph, with elastic wire, 
with both mechanical and optical amplifloation. A 
Paillot . A new type of disease with an ultra- 
virus m insects K Brukpt . Seasonal frequency 
and larval diapause ot the fly, LucUta hujontvora 
O Moubiquand and A. Leuijkb The oakuum- 
phosphorus ratio m the genesis of experimental 
rickets and human rickets The greater tendency 
to rickets shown by infants fed on cows’ milk com- 
pared with those fed on human milk cannot be 
explamed by the change in the calcium-phosphorus 
ratio, since this is nearly the same m both milks 

Cape Town 

Royal Society of South Africa, October 18 A Ooo 
and K N OBiNonBY : Declination at the University 
of Cape Town Magnetic Observatory August 1032- 
Aiigust 1933 A full programme of photographic 
recording of the declination, the horizontal mteiisity 
and the vertical intensity by two sots of la (}our 
inatrumonts has been maintained at the Observatory 
dunng the year The daily variation curves of 
declination for each month, which have boon deter- 
mined, show interesting changes from month to 
month The curve for August 1033 is exactly similar 
to the curve for August 1032, with a secular variation 
of 4 2 mmutea B F J. Schontano and B Dbla- 
TiZKY Continuous recording of cosmic ray inten- 
sities. Instruments for obtaining contmuous hourly 
measurements of the intensity of the eoamio radia- 
tion have been installed at the Univenity of Cape 
Town. The records are obtained automatically. The 
station forms part of the mtemational scheme for the 
study of vanations in intensity of the rays with 
time organised by a European committee, and is the 
only one m the southern hemisphere. The station 
has been in contmuous operation smee February 1033, 
and will be earned on for another year The aocurocy 
of observation is 0 1 per cent D M Bkaou ■ 
Phonetics of the Hottentot longuogo The paper is 
based on the analysis of the pronunciation of more 
than a hundred Hottentot speakers, reprosontative of 
all the Nama tnbos, as well as Bergdama, Korana 
and Onqua. The Nama dialect is taken as a standard 
and described m detail Hottentot is a tone-language 
of the Chmeae type, and thero are six inherent tonemes 
of roots H A. Shafibo and H Zwabsinstbin . 
A rapid test for pregnancy on XeitopiM /AievM Early 
mommg urme from women is precipitated with 06 
per cent alcohol. The prooipitate is extracted with 
ether to remove ocstrm and toxic subatonoes, and the 
residue is then dissolved m distilled water 2-8 o.c. 
of the aqueous extract is injected into each of four 
female ^uth African olawijd toads. 12-18 hours 
later a positive reaction is indicated by either (a) 
extrusion of maoroeoopio ova through the oloooa, or 
(6) post-mortem examination of the animal (in the 
absence of ovulation), when one ovum or more will 
be seen m either or both of the oviduots respectively. 
Correct positive tests have been obtained as early 
as 20 days after the first missed menstrual penod. 

OsMavA 

Sockty of Physica and Natural Ktatoty, November 2. 
C, E. Qura: Molecular disaymmetry and micellar 
dissymmetry. The author refers to the works of 
Corlb cm this subject. The action of the isolated 


molecules or of the large directed molecules should 
bo favourable to the production of dissymmetry in 
the medium which surrounds them, and hence the 
molecules have more numerous possibilities of action 
m this medium. In this connexion, the author 
oonsiders the results of work earned out on colloids 
by Lumi6re, De Vaux and others, who have shown 
that the vital element of the coll or of the serum 
would not be the micelle element but rather the 
molecular element Ho quotes a oertam number of 
facts in favour of the molecular theory of the vital 
element. A. Schioixif • The constitution of heavy 
nuclei J WsiaijE A precision method for measuring 
rhombohedral lattices. A method of extrapolation 
of the experimental results gives an average of the 
exaoVvahies of the X-rays for the constants character- 
ising non-oubical lattices Tins method applied 
to Hudium nitrate gives for the wave-lengths of the 
eilges of the elementary rhnmbohedron 6 3108 ■«. Kh* 
rm and 47° 10' 09' fur tho angles which they form 
between them H Saini The thermal expansion 
of silver by X rays Tho author has determined the 
ooofflcient of expansion of silver by X-rays between 
20” C and 300° C using a Soeman-BOhlin chamber 
specially constructed for the study of expansions 
Results . lattice oonatant of silver at 18” C , 
0 = 4 0772 X 10-*, coefllcient of expansion 
(10 1 d: 0 2)10-* degrees-' E Fribubbik Two 
natural reversible uxido reduction systems lAwson 
and juglon. The pigment of the sarcocarp of nuts 
Tho Juglan walnut and the pigment of Lawaonta 
Inermui, Lawson, or henna, are systems of reversible 
oxido-niduotion Their normal potential w for pH 7 0 
at 20”C , N = -I- 0 033 (Juglui), N = - 0 139 
(Lawson). Smee ^e juglon m the living plant is 
found essentially in the r^iicecl state and ^e Lawson 
in the Oxidised state, the oxido reiliiotion potential 
of tho plant oells in question is determined by the 
two values mdioatod E. Fbihdhxjic . Conoaming 
the mechanism of the respiratory oatalyaw by 
systems of reversible oxido-reduotion. The two 
reversible natural pigments, Lawson and juglon, 
mcroaso tho respiration of the red oorpusoles of the 
rabbit by about 600 per cent, juglon forms methsamo- 
globm but Lawson does not The respiratory catalysis 
of the red oorpiiscles by systems of reversible oxido- 
reduction is thus indepemlent of the formation of 
metluemoglobm os would follow from the theory of 
Wendol and Warburg The formation of tho 
metluBmoglobm is m foot concomitant, depending 
on the oxido reduction potential level and in addition, 
on conditions of kinetic order J. J. Pittabd : 
Observations oonoeming tho proportion of gold m 
tho water oourses of the Canton of Genova. Hie 
author has proved that the stream is nohost in gold 
m the middle port of its course m Swiss soil. 

December 7. R Wavre . Some remarks on the 
theory of harmonic fimotions The author preaenta 
three notes . a reciprocal of Oreon’s theorem, the 
unity of a potential defined by its line of rainifioation 
and Its jienod function, and the development of 
Poisson’s mtegrol m a senes of powers of the distance 
from tho centre , if the Fourier ooeffioients are 
taken only on an are t]it and i|it firom the oiroum- 
ferenoe, the harmomo fiinotion nven by the mtegnl 
. admits the two points ij*! uid <ji| as points of rami- 
floation. O. TtBBor : The new 40-om„ refleotor of 
the [Geneva] Observatory. F. BA’nmxi, O. Zuotar 
and P. Gazei. t The muscular bontraction of the 
disoharge after the passage of contmuous ounent. 
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Hydnuy 

Linnean Society of New South Waia, October 28 T. U 
Sloank . Notee on the Auatralian Hpeoiee of the 
fanulv PauHMida' Thw paper haa been prepared by 
H J Carter from iiotobwlU of tlie late T. O. dluane 
which are now in the Linnean Society's possession 
Various (pxiuiis of the giniiiH Arlhroptenu are tabu 
lated, und notes given on a number of h{iocii's doscribeil 
ui 1924 by H Kolbe, Five species are described as 
new H M R Rupp The genus Pluvatylts 
(OreliidHcea-) A new scheme of olassihcation, witli 
notes on tlie dutributioii of tliu Australian speoies 
Tlie primary sections are two in number, based upon 
the ehanveter of the labellum —laminate or filiform- 
terut<< Tlie latter sis turn contains two species only, 
strikingly distinct from all others in other features 
Ixisiiles the labellum The much laigcr laminate 
section IS divided first into subsections based iifKMi 
the cliaractei of foliation T L BAMcaorr Further 
ob8cr\’'ations on the rearing of Crralodiu Attention 
IS directed to the variations in si»' found in young 
fish of the same age and to the errors that may 
consequently a]ipoar in ombryologieal work when 
Inngth IS usisl as an indication of age LmtAM 
Frabkh An in\ostigation of the sooty moulds of 
New Mouth Wales (1) Histoiical and intioductory 
account There are two types (o) pensuiial moulds 
which develo|> on shrubs and tn>es, aiul (6) amuial 
moulds which develop on annual herbs attacked by 
aphis and often prowsle tls* iierennial moulds on 
trees and slirubs O H Uabuy Miscollanoous 
notes on Australian Diptoia (I) Thirteen K|>ecies 
are destiiliisl as new iii various familsw of tht* 
Bmchjei'ra , generic keys are given to subfamilies 
Hennetiiiia* and PoclivgostenruD, anil a key to the 
genus Pelfcoirhifnehiu Two speeicM of Mcenopinidie 
are the tirst to Ik< d)>sciilKsl from Australm 


Forthcoming Events 

[Mmingn markni with as aMrrtsk air open to the public ) 

Saturday, March 3 

Koyai, IvHTiTi tion, at 3 -Lord Rutherford "The 
Tninainutatiuii uf Matter” (succeeding leiturea on 
Msn h 10. 17 and 24) 

Monday, March 6 

Koval Uboohapiiical Socirty, at 8 30 — D Dilwyn 
John “The Serond Antarctic Commission of R R 8 
Dttcortii/" 

Tuesday, March 6 

ROi AL SociBTY or Abts, at 4.30 — Sir Wilfred Urenfell 
"Nnafounilland and Labrador" 

Wednesday, March 7 

Hoyai Bocipty or Arts, at 8 — J W Hyde "Electric 
Discharge Lamps” 

Royal EMTojtoLoan al Socixty or Lomuok, at 8. — 
Prof P A Buxton ‘(Hotnna oad Climate , Studiee 
in the Laboratoiy" 

Thursday, March 8 

Royal Sooikty, at 4 30 —Dr J, Chadwick, Prof P.M.S. 
Blackett and G. Ocohialmi “Soins Expermienta on the 
Production of Fositiva Eleotnma” 

O Temple ‘ The Quantum Theory of the Neutron” 

East Lomdoh Coluhm, at 6 30— Prof J Kendall. 
“Elements, Old and New” * 


Fnday, March 9 

Royal Sooixtv or Aura — D O Hama "The Recent 
P ro g ress of Irrigation m India” 

Koyai, iNarmiTtos. at 0 — Sir Claude Hill "Horiety 
and Caste in the India of To day” 


Ikhtitcte or Mstals, March 7-8 — ^Twenty aixtli annual 
general meeting to be held at the Institution of 
Mnchoniral Engincen, Storey *a Cate, London, 8 W I. 
March 7. at 10 --Dr H Moore Fraaidential AddreM 


Official Publications Received 


fnr ShlpniBr 
tummlneec 


onTlmbriK, Imptrlallmtltutc P|i 17 (iMidun Inipcrial 

SI "Slectromrtrir Urthndi In Ptavslful and AnaUUoal 

By Dr Hamurl UlaMtonc Pp » TIni I hcrnM on a 

Dlirctlns Pom In IndMtri Hy Dr Herbert Levinstein (The PIftli 
GIukiMnllemottal Lecture IBU ) Pp 22 (London Xiutitute 

‘ ‘lUc and Indiutrial Uciwaich Ueport of tlie 

Jli BimiU for tluj Year vDd«l mii June 19J3 

with Beport of Uw Dlreotor ol U atrr INdlntion Beanarrh Pp III H-W 
(London U M RtaUanery Offloe ) la net 
The H< lentilio Proceedlnga of tie Koval DubUu Booletv V ol J1 
(N 8 ), .No <> Abnormal tones id PtUnaa mkI their Bearliia on Uh 
M atuni of the fonllbr WmliUuii By Jminih Doyle and Mair O laan 

(Dublin riodae*. Pink and fo Ixindim 

te. Ltd ) 1i W 


I lU-M I 


The Indian Ponal Bceords Vol 18, Part IJ BnUimolualtal 
Inveetigationa nn Uw Spike IHmviim of ttamUl (12) Tl^Jle- 
Hlatory and Mot^mloRv of Knnbrarhyt tomntam Mbr Pnlouiidie 
(Homopt) By N C Thatterjee Pp Iv -1-28+2 plates (Delhi 
iUnnmr Ilf Puhlkatloin ) 12 tiuias ft M 
BIMIusmphy of Lac By A C Hiatterjee 1>p IM 2Hniiiew 
BuUeUu Mo 16 Ajpldtrtvt (Piireatptt) orteMOtt Mewstead (Cor- 
ddp). It* Beonomli Impurisnoe In fai (ulUvatlnn and Ha Control 
By P M Glover Pp 23 + 1 plah It mpee* (Banehl Indian 
lao Beeearch Imtltutr) 

Buruufh of Durian Durian Miiiwum and Art Gallery Annual 
Knwitnir MuaMpol Year, 1932-33 Pp 12 -l 4 ^te* ^rtan > 
An OiitUne of uw PhvUoutov, UeologT and lllneni Benouraia 
of Nyaataad, 1BI3 Bv Dr> l>l\e\ Pp 34 (Bomba Oeokwleal 
“-■rvey Depaitasml ) 

N Z Department of hcientlllc sad Ii 
..J 44 HeportiifUie Hawke * Hav Eai 
Pp lie 2* BevenUi Annual Beport fc 
2* ed (WeUlBltuo Uoremment Printer ) 

Obma eumplrtaa \ eomapundenola elenUllia de Plorentlno Anu 

f no vm 11 t'nxulada* Bvesydendentadea DfrigMa por AlfMo 
TotocUl Pp 917 (Buenoe Alree El OoMereo de la l*rovlnaU 
de Bueno* Aim ) 

Beport of the United HUtea NaUmial Muaenm, 1933 (Part 2 nl 
Uw Report of the Beoretan uf the RmUhaiinlau Inatltutloo to the 
Board of Begenta for the fBcal Yiar ended June 30, 1933 ) Pp 
89-194 (Waahtmiton. D f BmitlisialaD InaUtuUon ) 

Tlie NiauTillmrf West Ba^mn Motm on the Country and lU 


I S 8 + H plates 

li’s " biipartmeut of Uw Intnlnr National Park Bervloe Pauna 
of the Nsti^ Parka of the United Btotea a Prellmlaaty Survey of 
Paunal Relatinm In Matbawl Piilu By Oeorr M Witaht, Jo^ H 
Oliuia and Ben H Thompeon (footrlbutioa of Wild Ufti Survey, 
PMna Heriea Mo 1 ) Pp lv + lS7 20 oenta Hhtory and Pieaent 
Btatni 1/ Uw Biesdhu Coioiile* of the White PeUean {Ptttemtm 
erflknrbrmiM In Uw I nited Bute* By Ben H Thaanaan ((km- 
tribuUoD of wild LUb Dlvkilon. Oeoaahiiml Paper NolVPp vU + 
84 (WaeMnftaD, D C Ooveriimeat PituUim Offlo^ 
BUteuflXianeelhmt Bttte Ueohirieal tod IWaral bWoo hUTvey. 

®^8|BeiiIrtB»Mrt iPuw* Int^ (Ataul Bdneatkin Bulletin, 


vl-87 (Washlmton, DC 
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Inner Convemo n in X Riy Spoctim-'nioL W fibk TMM 
ItotnpM of Lithimn by Pmtou 

■ml by HeiivyMydro*« —Dr K. L. OHlhiat, & I Wl* ^ 
Dehl^lragmatiannf U!ftria-Dc. J W Oeok tnd Oiiirt in 


Gimma Radullon — Dr. OMBi Bute ^ 

■ni"1ntoU6 J5f*Et«tMl Bncnry-^DbOBgDMjp M. . . 

Unllonnlty In BjbUo«r»pWc Pnrticulmi -f jr a Wj i*«lw 
Graphiinl Determliutloo of ConUmpnrnriei — jL 
The VtofiUity of Spfiodueten «lried m Walk 

InMCt Ttuimarion of Solke Dbene.— ML tig wh iy w _ . 
BUtteral Gynandramatiitaisn in Fathen —Wm Amt Bote 
E ^t of V e»«t Bnqrf 00 tbe Groertb of PUnU — taL A. L 

Th?AS?nl*^ SlbCrJg’iiSS®™** — * ■••• ■«<* 
IteBjwMtecL^fiJ T o te^ 
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Science and Philosophy 

T here was a bluaful tune when human 
knowledge was not formally difierentiated. 
Without going far back into history, wo may recall 
the wise men of ancient Greece, who never thought 
of drawing a distinction between mathematics and 
natural soionce, poychology and moral science So 
Thales and Pythagoras are hailed as the true 
founders of practically every major branch of 
knowledge Indeed, the early Greek thinkers 
were at the same time not only philosophers and 
social reformers, mathematicians and physicists, 
but also politicians and soldiers, engineers and 
traders — a fact which suggests a special conception 
of the unity of knowledge, if not of knowledge and 
action as well Even the teaching of the Academy 
and the T.yceum, followmg the Pythagorean 
tradition, had a universal character, though some 
members of these schools specialised in particular 
branches of learning It was not until the 
Alexandrians that the various sciences were really 
differentiated and studied separately 
This umtarian conception of knowledge was 
developed m a most remaricable and mspinng way 
To take but one example, the Pythagoreans 
considered number not only as the basis of abstract 
science but also of music, ethics and religion. 
Such doctrines as that of the harmony of the 
spheres, or of the correspondence between certain 
numbers and the moral virtues, may appear 
fantastic Yet, they have a profound meaning ; 
and strange as it may seem to be, mathematics 
was one of the fundamental causes which mfluenoed 
the social activities of the Pythagorean order. 
Indeed, the discovery of the irrational quantities 
was the spiritual cause of the breakdown of the 
Brotherhood But the spmt and the method 
remained • it was the necessity of ‘explommg’ the 
irrationals which led Plato to build up a phdo* 
sophical system in which mathematical and 
scientific ideas were freely used, for the Justification 
of both Naturo and the world of ideas 
It was only natural that all knowledge should 
be one when the particular sciences were m their 
mfancy. There is, however, a deeper meaning m 
the Unitarian attitude of the Greek mind . it 
illustrates the fact that the growtii of mathematical 
and scientific ideas is mtimately mterwoven with 
the threads of philosophy proper This attitude 
,^oan be traced all through the ages up to the 
oosmologioal disquisitions of Copernicus, of 
Kepler, of Newton himself. Again, we find the 
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mathematioal and physioal diBoovoriea of Deaoartea 
influencing hia ‘method’, hu philoeophy, hia 
ooemology and even hu biology, and suggeating 
to Spinosa a geometncal proof of the dictates of 
conscience With Leibrns we can see how the idea 
of the ‘infimteeimally small’ u made the baau 
not only of the calculus, but also of hu conception 
of substance, of monads and their pre-established 
harmony, of psychology, ethics and theology 
Further, though Kant’s philosophy opens with 
this fundamental question ‘How u pure mathe- 
matics possible ?’, its collapse was largely due to 
the discovery of non-Euchdian geometry and to 
the invention of imaginary quantities which could 
not be easily explained with that system 

Kantian plulosophy was, however, responsible 
for the definite estrangement of science and 
philosophy in the nineteenth century Science 
was firmly attached to the realm of pure reason, 
while the major values of reality were left to the 
charitable conclusions of practical reason, the 
arbitranness of which ultimately cast doubts on 
the relevance of philosophical issues to the claims 
of positive knowledge. The alliance of the sciences 
with reason and the remarkable scientific develop- 
ments of the time, led the Positivist school to 
discard philosophy from the sphere of human 
ooncems With philosophy at a ducount, the way 
was clear fur a mcchanut and roaterialut inter- 
pretation of the universe and of life The notion 
that to be real a thing must be of the same nature 
as a piece of matter, beeame the predominant 
axiom upon which was based any explanation of 
scientific results , and as matter can be seen and 
touched, whatever was real ought to be seen and 
touched, at least theoretically The analysis and 
description of a thmg in terms of molecules and 
atoms and their movements was the sole condition 
of dealmg with reahty , all else, such as meta- 
physical values and religious oxpenenco, was a 
pointless mcursion into a world of shadows Yet, 
it is a curious fact that the further analysis of the 
objects perceived finally exploded the very 
‘reahty’ they represented 
This 18, however, the epic of the contemporary 
development of our knowledge With matter 
considered as a hump in space-tune and gradually 
vanishing into nothingness, the obvious and solid i 
foundation of nmeteenth century science has 
disappeared The imogmative conception of 
reahty no longer bemg restricted by its likeness 
to the objects of perception, there could be no 
reason why the promptings of miwal, (esthetic and 


religious eiperienoe should be still considered as 
unreal, and the way was thus open for a recon- 
sideration of the philosophical interpretation of 
the umverse on its merits The immediate effect 
of this new situation was to narrow the gulf be- 
tween science and philosophy Physicists began 
to look for a solution of their particular problems 
m the boundless extent they discovered beyond 
the traditional horizon of physios In reachmg out 
to those inquiries, philosophers became more and 
more interested in the methods and results of the 
spooial sciences, and brought down metaphysics 
mto the laboratory and the market place 

What are the results of this welcome co- 
operation t Enunont astronomers and physicists 
like Eddmgton, Jeans, Planck and Einstem, do 
not conceive the world of matter as somethmg 
existmg independently of tho mind Not only 
does scientific thought affect the nature of the 
thmgs it studies, but also matter itself becomes 
simply an appearance of the mental or spiritual 
unity which alone is real Compared with the 
dogmatic pronouncement of their predecessors 
fifty years ago that matter alone was real, the 
present attitude of these scientific thinkers is its 
extreme opposite This complete reversion is the 
more arresting when one considers that matter 
which, in the past, was subject to the blind laws 
of classical mechanics, is now endowed with some- 
thmg almost like free-will, thanks to tho impli- 
cations of lleisenlx'ig’s prmciplo of indeterminacy 
With Whitehead, Russell, and tho idealist philo- 
sophers, this peculiar charactor of matter is further 
emphasised 

The important consequences of such views m 
the field of biology are that hfo is not a by-product 
of bhnd processes of dead matter, but something 
fundamental and creative, exhibitmg its own pur- 
poses and ends Hence arise theories of creative 
evolution m which the processes of life contmually 
brmg to birth something now Even those who 
j refuse to accept a fundamental distmction between 
matter and hfe have to talk of emergent evolution, 
of ‘orgamsm’ and of ‘holism’. Whitehead, for 
example, considers the umverse as an organic 
whole of which the hvmg organism is a pattern , 
whde Smuts assimilates biological progress with 
the mtegration of more and more elements to 
form larger and larger orgamo wholes. 

When wo reach psychology, however, wo find 
the position agam reversed Two generations ago, 
psychology was not acknowledged to be a science, 
on the ground that it was mainly mtroepective. 
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and tiierefore aubjeotive , it gave too much 
importanoe to mind as against matter, which was, 
as we have seen, the ultimate basis of reahty 
To-day, however, psychology is becoming more 
and more objective , and with the advent of 
behaviourism or the conditioned reflexes, it de- 
scribes the processes of the living organism in 
terms appropriate to a highly oomphoated auto- 
matic machine We are thus faced with the 
conclusion that freedom, which physics allows to 
dead matter, is refused by psychology to thinkmg 
organisms Indeed, while the highest achievement 
of physics is to have become subjective, the last 
word m psychology is to give that science an 
objective character 

Between such extreme views, of course, a number 
of mtermefhate theories have taken their place , 
and though the most promment properties of 
physics and biology, in the minds of some of their 
brilliant exponents, are their subjectivism, there 
are a number of physicists, biologists and philo- 
sophers who still hold mechanistic or duahstio 
views on the interpretation of these sciences 
Agom, behaviourism, the doctrine of ccmditioned 
reflexes, and psycho-analysis, are not the only 
representatives of psychological theories idealism 
and dualism have still a strong following in this 
field This chaos of values indicates clearly that 
science does not toll us the whole truth about 
things, but only partial truths about those aspects 
of things which can be subjected to its methods 
In other words, science is not the only guide which 
can help us in the exploration of the universe and 
in the interpretation of our findings On the other 
hand, without the theoretical and practical data 
of the sciences, philosophy alone could neither 
undertake its scrutmy of reality, nor carry our 
minds to the highest flights of purjiosivo thmking. 

This mutual dependence of science and philo- 
sophy is one of the major characteristics of the 
mtelleotual atmosphere of our tune Neither of 
them is a detachable unit in an unoigamsed 
aggregate, or an independent agent which is not 
itself acted upon they are both hvmg members 
m the organic whole of knowledge Science and 
philosophy have emerged from man’s contact with 
Nature, and have become social habits , but they 
are customs so geared with the world about us 
that they must run smoothly, urreiqiective of 
climate, race or creed. As man is a social as well 
as a rational animal, the vast complex of soci^, 
emotional and intellectual behaviour he haa in- 
herited from society, cannot be simply dismissed 


m the name of science if it cannot be described in 
abetraot formulce On the other hand, as science 
18 a social outgrowth serving social ends, all 
attempts to isolate any aspect of it from the 
mteUectual and social movement, of which it is 
an integral part, can lead to nothing but false and 
dangerous conclusiona It is true that the scientiflc 
analysis of the umverse of expenenoe requires its 
division mto a senes of differentiated oorajiart- 
ments, and the isolation of subjects and objects 
from them onginal context , but it would be 
improper and misleading to build up elaborate 
structures on th(>se isolated groups, as if there 
were origmally water-tight compartments of know- 
ledge, each having its own mdependent entoria of 
importance On the whole, our schools and our 
imiversities seem to be designed to accentuate the 
practice of isolation, though the pursmt of any 
one thing cannot be a complete end m itself. 

The reconciliation of science and philosophy wo 
witness to-day ought to change the practical con- 
ditions of such an outlook if we behove in the con- 
stant progress of civilisation and in the greatness 
of human destmy An important step in the right 
direction would bo for the academic authorities 
to mtroduco the study of philosophy and scientific 
method os compulsory subsidiary subjects m the 
official cumoula for a first degree But this brings 
us back to the attitude of the wise men of ancient 
Greece, who naturally thought of human know- 
ledge as essentially one, as against the atomised 
outlook of most thinkers of to-day. Whatever bo 
the spocialiBod fields of scientific workers, they 
should know how to turn to philosophy for tho 
connecting Imks between them diverse mtorests, 
BO as to be able to discuss with competenoe the 
true significance and value of their results On 
Gio other hand, it should bo tho business of 
philosophers not only to mquire into tho higher 
values of life, but also to subjeet to a critical 
analysis all the presuppositions and results of 
scionoe, and to build up synthetic systems of 
the whole realm of knowledge and expenenoe 
At every new stop m human prc^;ress, we fiind 
men of gemus able to make synthetic attempts 
of this kmd But while to-day scienoe may 
nghtly claim to have performed its part, philo- 
sophy IB still in the expectation of actual systems 
which will provide a comprehensive exph^tion 
of the results of science and an adequate justifioa- 
tion of the penodical and progressive changes in 
the material oonditions and mental outlook of the 
human race 
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The Eighteenth Century Scene* 
By Db Allait FiBOiTSOir 


W HAT M the aecret of the fiuoinetion which 
the chwaoter of Johnaon has exerted on 
hia frienda, hia oontemporariea, and all lovera 
of England for nigh on two oenturiea ? There are 
no hw meaaures abont it — if you know your 
Johnson, you like or dialike him heartily — and the 
great-hearted sturdy 6mm haa to-day, even as m 
his lifetime, fur more mends than enemies. It is 
curious, too, and a reflection m some measure of 
his powerful personahty, that hia is one of the 
few great names in our Engbsh life and hterature 
of whom it can be said that their reputation never 
suffers from the swing of the pendulum We hear 
httle of Carlyle and Bnakin to-day ; Tennyson, 
after suffering a temporary ecbpse, is coming mto 
his own again ; followmg a period of obscurity, the 
personahty and achievements of Gladstone have 
IHOvidod material for half a dozen recent mono- 
graphs But amce the day of Johnson’s death 
the stream of comment and of cnticism haa never 
run dry. Apart from the work of the compilers 
of Ana, successive editions of Boswell by Malone, 
(hxflrer, Napier, Fitzgerald, Birrell, and greatest of 
all, Birkbeok Hill, not to mention the misguided 
efforts of one or two editors to present us with 
a ‘bovnlised’ Boswell from which the ‘longueurs’ 
have disappeared, are milestones throu^ the 
nineteenth century. 

Year after year sees our knowledge of Johnson 
now growing, now darkened by the worts of some 
thesis-monmrmg oritio who attempts to sound the 
depths of his complex personahty with a wholly 
inadequate plumb and line But whatever may 
be our estimate of the attempts, the volume iff 
contemporary cnticism shows, eloquently enough, 
the mtereet which he provokes m any age What 
IB at the root of it all ? Let us at once anticipate 
the drawing-room cntio by admitting the worst 
which can 1^ said of him. He could be, at times, 
violent and overbearing , he was occasionally 
uncouth and absent-mmded , his hterary fame 
and greatness of mmd brought small consolation 
to the housewife who saw her best carpet dis- 
figured by the moralist’s habit of turning his 
candle upside-down to make it bum more brightly , 
he was indolent by nature , he would argue tor 
victory , and his temperament had a hypo- 
chimdnaoal and melancholy side. 

All this is true enough, but it must be remem- 
bered that our critical reading is not only coloured 
by what we term our judgment, and our mends our 
prej’udiocs, but also t^t the very account which we 
read is as much a reflection of the mentahty of the 
writer as it is an appreciation of the figure mainly 
concerned. Johni^ has suffered somewhat at 
the hands of conventional commentators, more 
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skilled to pick out faults than to see the 
nobility beh^ them, or to realise that Johnson 
without his soars ceases to be Johnson. He toaa 
indolent; and the mass of sound work behind 
his name should put to shame the most mdust- 
nous of his ontios ; he was overbearing and 
mclined to use the butt-end of the pistol in argu- 
ment — as when, findmg himself worsted m a 
discussion on the virtues of medicated baths, he 
oned ■ “Well, sir, m to Domimoetti, and get 
thyself fumigated , but be sure that the stew 
be directed to thy head, for that is the peccant 
part ’’ 

Johnaon was, however, so frank m apology, so 
ready to take the first opp^umty of reconciliation, 
that mcidents, which loom large m the minds of 
critics of the feebler sort, were seen m theur correct 
perspective by those friends who knew him for 
better than we can hope to do , who were compe- 
tent to assess at its true value the wisdom 
goodness of him who, giving small wei^^ht to 
conventional expressions of sympathy (“Sir . . 
you will find these very foehng people are not 
very ready to do you good. 'They pay you by 
fedtng"), took on his back a poor woman of the 
town whom he found lying ill m the street, earned 
her to his house and “had her token care of . . . 
till she was restored to health and . put . . . 
mto a virtuous way of hving” , who not merely 
passively endured, but cheerfully sustained for 
years a nondesenpt household of dependents with 
whose queerness and bickenngs Shaftesbury bun- 
self would have bad small patience. He would 
argue for victory, and would, in the mood, 
stubbornly muntam a completely wrong-headed 
attitude Yet few men have shown in discussion 
such cogency of argument, such genume humour, 
such force and preouion of language, such aptness 
of illustration Gould the matter be more neatly 
put than m his comment on the assertion that 
a eonyi d'ihn had only the force of a recom- 
mendation 1 “Sir, it IS such a reoommeiHlation 
as if I should throw you out of a two-pair of stairs 
window, and recommend you to fall soft’’. To 
the vague and woolly phrase and mind he was 
on uncompromising enemy (“Poll is a stupid slut ; 
she was wiggle-wa^^, and 1 nevw could persuade 
her to be categonoal’’). He had his melancholy 
fits and feared to Ito left m sohtude. Yet 
none could be a gayer companion, witty and 
churning, welcome and at his ease in any 
company. 

More than anjrthing, Johnson was an amateur 
of life in all its phases His nature could extract a 
high and oan^ philosophy of life finm keen 
observation of men and broks, and, with one 
exception, he was utterly fearless, physioally and 
morally. When, on elderly man, he was bathingwith 
Langton and was oautnoned against a dangerous 
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pool, he thereupon swam direotlj into it ; and — 
a higher virtue — he was never a&aid to reoognue 
aapei^ of human nature which the demands of 
oonventionahty tend to ignore A remark made 
by Reynolds, in Johnson’s heanng, to ladies 
lamenting the loss of a benefactor — “You have, 
however, the comfort of being reheved from a 
burden of gratitude” — first attracted him to 
Reynolds ; and it is an odd commentary on 
changing soouil values that this remark, recognised 
by Johnron m the eighteenth century as exhibiting 
a fair view of human nature, drew from Morloy 
the comment that "no moralist with a reputation 
to lose would like to back Reynolds’s remark m 
the mneteenth century” and is quoted by a 
twentieth century ontic of Johnson as "the sort 
of thing which everyone knows to be true, but 
which very few venture to say”. 

No man saw more clearly the vast gulf which 
lies between life as it is, and life as we endeavour 
to cheat ourselves into believing it to be It is this 
clarity of vision, despite his prejudiced views on 
memy questions of the day, which makes Johnson’s 
writings so rich a stOTehouse of those compressions 
of thought and observation which we term 
aphorisms His advice to Boswell — advice applic- 
able to weightier matters than are exhibited m 
the illustrations — sums up the matter : "My dear 
friend, clear your rmnd of cant You may talk 
as other people do You may say to a man, 'Sir, 
I am your most obedient-humble servant’ , you 
are not his most humble servant Yon may say, 
"These are bad times ; it is a melancholy th^ 
to be reserved to such times’ ; you don’t mind 
the tunes You tell a man, ‘I am sorry you had 
such bad weather the last day of your journey, 
uid were so much wot’ ; you don’t care sixpence 
whether he is wet or d^ You may taik in this 
manner, it is a mode of talking in Society ; but 
don’t ihinJe foolishly ” 

With this maotical wisdom, goes a boyishness 
of spirit, and a very endearing capacity for ex- 
hibiting certain human weaknesses Witness Mrs 
Thrale when "I had teixed him for many weeks 
to write a recommendatory letter of a httle boy 
to his schoolmaster ; and after he had faithfully 
promised to do this prodigions feat before we met 
again — 'Do not for^ (fear Dick, Sir,’ said I, 
as he went out of the coach ; he turned back, 


I Dobson. We know that the stage played a large 
j part in the life of the town — we may even know 
something of the hne of development of the 
eighteenth century drama ; but it adds much to 
the vividness of the portrait if we know that the 
audience were seated on backless benches, which 
could not be booked in advance , that the system 
of dropping the curtain between the acts was not 
introduced until the mid-century ; and that 
Oamok revolutionised the whole system of stage- 
lighting by substituting unobtrusive wmg-lights 
for the chandeliers which heretofore had hung in 
front of the stage, obscuring the view, and only 
half-illummatmg the scenery. 

In the long tale of man’s conquest of Nature 
there is no more fascinatmg story than that of 
the slow degrees by which he improved his means 
of communication with his fellows We know 
that roads were vile at the boginnmg of the century, 
and tolerable at its close — so much improv^ 
mdeed that the railway at its mception had only ' 
small advantages to offer But such knowledge 
has httle value , we need to be able to visualM 
the coaches, waggons and post-chaiaes by which 
our ancestors travelled and, m the spirit of Lord 
Kelvin’s dictum that we bai^ to know something 
of a quantity when we can say how much of it 
there is, we find our notions of the roads of the 
period clarified when we realise that about the 
nud-contury a journey of fifty miles was a go<xl 
day’s work, and that toward the end of the 
century about a hundred miles oould be covered 
in a day. Indeed, Arthur Young remarks about 
1770, 'The power of expeditious travelling de- 
populates the kingdom Young men and women 
in the country villages enter mto service 
. to raise money enough to go into London 
. no easy matter when a stage coach was four 
or five days creeping a hundred miles Bvt now ' 
A country fellow, a hundred miles from London, 
jumps on to a coach box m the mornmg, and for 
eight or t«i shillings gets to London by night ; 
which makes a matenal differenoo ” Plus ea 
change — ^we seem to remember similar remarks 
made but recently concerning the effect of the 
motor bus on village life. 

The study of the daily habits of our ancestors 
provides material of never fading mtere^t What 
and when they ate and drank, &e type of house 


stood still two mmutes on the carnage step — in which they hved, Uie clothes they wore, the 

‘When I have written my letter to Di^, I may books they read, the manner in which they farmed 

lumg myself, mayn’t I ?’— and turned away m a Uieirland. It is so very eai^ to visualise the oentbij 

very Ul-humour indeed ” Most reluctant per- as cme of a highly u^dal civdisation, an age of 

formers of allotted tasks will reiwgnise a kindied panniers and hoops, of affected compliments and 

spirit here, and m that illnminaii^ entry in the heroic couplets, of grand tours and Olympic 

diary of his Welsh tour whicdi reomds ^t "We statesmen ; or, at the other extreme, as one of 

then went to see a Cascade. I trudged unwillingly gaol fever, of stinkiiig streets and ditches, of 

and was not sorry to find it dry". Hogarth’s Gin Lane, of faighwaymmi, street thieves 

What were the characteristics of the scene in anci melancholy processions to Tyburn It is 
which Johnson played so dominating a put ? To perfectly true that these extreme elements form 
obtain a futhfiif picture of his personality we have .^part of the picture. But a part only ; and it is 
to realise, not only the broad outlum of the the ptovmoe of the volumes under discussion to 
events of his times, W something of that detailr- oorr^ such feoile and distorted views. Nowhere 

ee swperfiu, si ndoessair6-~no (fearly loved by Austin is this correction more effectively made than in 
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the seotion which deals with town life in 
prormoes Many readers of to-day are apt to 
project their present knowledge of, say, Le^ or 
Birmingham, back into eighteenth century con- 
ditions, and it is with something of surprise that 
we learn that, outside London, the only consider- 
able WngHsh city at the middle period of the 
century was Bristol with a population of a hundred 
thousand Norwich came next, with a population 
of about fifty thousand , then Manchester and 
lirerpool in the remon of thirty thousand The 
populations of HuU and Sheffidd were between 
twenty and thirty thousand, those of Nottingham, 
Leeds, Shrewsbury, Chester and Worcester between 
ten and seventeen thousand Such towns as 
Bolton, Bradford and Newbury were not greater 
in population than five thousand souls, and most 
of the flounshing market towns of the period were 
no more than la^ villages of two to four thousand 
inhabitants Their problems of lighting, paring 
and samtation wore not markedly difi!bront from 
those which face corresponding English villages 
to-day Perhaps their solution was not so very 
much lower in pomt of efficiency , at the moment 
of wnting, we hoar news of deaths caused by the 
failure of water supply in villages under the stress 
of the drought of 1933. 

The furmture of the houses of the period is 
known m minute detail The topographers of the 
SM catalogued the more striking of the contents 
<u the mansions of the nobihty and gentry, aiui 
legal inventories and auctioneers’ ca^ogues are 
not unknown One striking feature of the intenor 
furnishings of the period is the small part which 
the bath and the bathroom play therein Johnson 
himself remarked to the Lichfield draper showing 
him his cold bath, ‘T hate immersion”, admonish- 
ing him to ‘‘let well alone, and be content” , and 
we are told of the eleventh Duke of Norfolk that 
he was ‘‘never thoroughly washed except when 
he was so drunk that his servants were able to 
place him m hu bath without his being sensible 
of It”. 

The section which deals with the house intenor 
is remarkably full m its account of the furmture 
of upper class houses. Beautiful examples of 
pen(^ furniture are deecnbed and illustrated, 
but we would willingly have sacrificed some of this 
in order to obtcun more knowledge of farms, 
cottages, alehouses and the villi^ mn with 


‘‘The whitewashed wall, the nicely sanded floor. 
The varnished clock that cheked ^hmd the door. 
The chest contnved a double debt to pay, 

A bed by night, a chest of drawers by day , 
The pictures placed for ornament and use. 

The twelve good rules, the royal t^e of goose, 
The hearth, except when winter chilled the day, 
With aspen boughs, and flowers and fennel gay , 
While broken teacups, wisely kept for show. 
Ranged o'er the chimney, glistened m a row” 


The paudtv of this information is not fully 
omnpenaated by an extract frean Southey desonp- 
tive of an eAriy mneteenth century ftn^ouae, or 


a brief description of the plates of "MaiTiage d la 
mode" One mventory which has escapra the 
author’s notice — a catalogue of very deep mterest 
to the readers of Natcbb — ^is that which desonbea 
the contents of the house m the parish of St. 
Martin’s-m-the-Fields, in which Sir Isaao Newton 
died Newton died mtestate and, as was discovered 
by Lieut -Col. de Villamil, a very detailed invent- 
ory of the contents of his house was taken at the 
instance of the Prerogative Court of Canterbury. 
The records of this court are preserved at Somerset 
House, and a close search revealed the mventory 
m the form of a vellum roll some five mches broad 
and seventeen feet long The detail is remarkable, 
so much so that it would not be a difficult matter 
to refurnish every room m a reproduction of 
Newton’s house in the exact style m which he 
lived The mventory would seem to fill a gap m 
the hterature , it gives a very complete picture of 
a middle class house m the year 1727. Here agam, 
despite an astonishing particularity of description 
which includes certain ai^olea of bedroom furmture 
m silver, and descends to a tabulation of ‘‘a leaf 
of a table two old coats two old hatts a pair 
of tongs a pemwig block two leaden flower pots” 
m the stable, the only mention of a bath is found m 
the mventory of the ‘‘fore room two pair of stairs”, 
whore we re^ of ‘‘three globes a copper plate a 
nlvor watch a Bath mettle case of instruments a 
shagreen case Do a small penknife an embroidered 
purse two plaistered heads and two small pictures”. 
Wo fear that the word BaA here refers to the alloy 
(three or four ounces of zmo to a pound of copper) 
of which the case is composed 

It would be an impossible task to summarise 
adequately the contents of the twenty-seven 
sections of these volumes — sections which cover 
almost all of the activities of the age, and furnish us 
with a picture, most skilfully conceived and earned 
out, m which the immense detail necessary for any 
accurate scholarship is mtroduoed mto the mam 
structure in so thoroughly interesting a fashion 
that its presence is never rat to be overwhelmira, 
nor permitted to obscure the mam outlmes. We 
have seen that daily life and habits in the metro- 
polis and m the provmoes are adequately treated, 
^e Church, the Army, the Navy, trade and rural 
life, travel and discovery, sports and costume, all 
find representation We are mtroduced to a study 
of the law of the penod, a mass of queer, mteiesting 
and archaic techmoalities wherein, for example, 
under a wnt of debt, a defendant could wage bis 
law, that is, could ‘‘swear that he did not owe the 
money . . and produce eleven compuraatora to 

swear that they believed him” , and the emfendant 
could escape soot free if he managed to find eleven 
such hard swearers I 'True, the lawyers had dis- 
covered subtle ways to make the process difficult, 
but BO late as 18M such a case occurred, and the 
possibihty was not finally disposed of until the 
Act of 1833. 

The arts of pamting, engraving, sonlptnre, 
architecture, the drama and muaio ^ve eMh a 
section devoted to them, and three very important 
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dlvuiona deal teapeotively with medicine, educa- 
tion and odenoe. The 1^-named section gives, 
as is natural, much of ite space to<the story of 
phlogiston and to the discovery and manipulation of 
gases Sections on authors and bookMllers and 
on the newspaper close a study which ;^videa 
material of most absorbing interest, and which 
may fairly be called indispensable to a student of 


the period. It will none the less prove attractive 
to the general reader and will receive an unstmted 
welcome from all sound Johnsonians We hope 
that Prof Turberville will continue the good work 
— a study of Tennyson’s England covers almost 
the same period m the nineteenth century that is 
covered in the eighteenth by the present study, 
and it has its possibilities 


Manufacture of Sheet and Plate Glass 


I N a Friday evening discourse dehvered at the 
Royal Institution on December 8, Major 
R M Weeks, of Messrs. Pilkington Brothers, LM , 
described, and illustrated by lantern sbdes and 
fUms, the methods in use for the manufacture of 
sheet and plate glass 

The principal raw materials used in the manu- 
facture of sheet and plate glass are sand, soda ash 
and limestone These materials, perhaps with the 
addition of arsemc, anthracite, alumma or mag- 
nesium carbonate, all m a finely divided condition, 
are intimately mixed prior to melting. There are 
two well-known processes for mettmg this mixture 
(1) The older method, in which the materials are 
melted m clay pots, and a dofimte time-tempera- 
ture schedule is allotted to melting, founding, 
refimng and cooling off to the working temperature 
As many as twenty melting pots are sometimes 
accommodated in one furnace (2) The more 
modem method, in which the mixed raw matenals 
are fed on at one end of a tank fiiraace where 
they are melted The molten glass then flows 
through controlled temperature zones which ensure 
the foundmg and refimng, and finally arrive at 
the working end at the required temperature 
Such tanks contam anythmg up to 900 tons, and 
the temperatures may vary from liSO® to 1200° 0 
in different zones 

Sheet gloss was first made by a blowing and 
spuming process Such glass, known as ‘crown 
glass’, was characterised by the 'bull’s eye’ in the 
middle of each disc This method was followed 
m 1832 by the ‘blown’ process, m which the 
gathermg of glass was blown mto the form of an 
elongated cylinder After separating the cylinder 
from the blowing iron, the ends were cut off, and 
the cyhnder split down its length and flattened 
mto a sheet. In 1000, a mechamcal method of 
drawmg cybndcrs of a larger size was introduced 
from the United States By this method, oyhnders 
40 ft. long and about 3 ft. m diameter are drawn 
(Pig. 1) Such cylinders are out up mto sections 
before flattening and annealing 
Smoe 1900, three prooesaes for the drawing of 
flat sheet glass have OMn developed commerdwy : 
(o) Fouroault process, (6) Colburn or libbey- 
Owens, and (e) Pittsburg process. In the FouroaiUt 
process, glass is drawn as a sheet vertically frmn 
a slot in a depressed fireclay float. In its early 
days, devitnflcation was a source of trouble. In ' 
the Libbey-Owens process the sheet is drawn 
from on open bath of molten gloss, and thus 


excessive dovitrificatioii troubles are avoided, but 
the sheet when formed is reheated and bent to 
the horizontal by being passed over a bending 
roller The Pittsburg protess is a modification of 
the Fourcault process, the chief differeneo lying 
m the use of a bar of fireclay submerged beneath 
the surface ot the glass to define the position of 
generation of the sheet 

The makmg of plate glass involves two distmct 



Fio 1 Dnulng ihcot glau cylliHlrn nwrhwdoally 


processes ' (1) manufacture of rough glass blanks ; 
and (2) grinding and polishing of these blanks. Since 
1774, plate glass blanks have been cast from glass 
meltra in pots Typical melting pots contain aMut 
a ton of glass and yield plates of about 300 square 
feet, at a thickness of 7/10 of an inch. The casting 
consists m taking the pot from the furnace and 
pouting the molten glass on to a smooth iron table in 
front of a roller. The rolled blank is then annealed, 
a process which m earlier times occupied three 
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d»]r>i Init now, for a blank ^ m. thick, ooonpiea flatter, sheet than the older single roller parooeas 
2 \ hours (xmaequently, there is leas loss of material and 

A modem modifioation of this process, due to reduo^ time> required for the gnnding process. 



Bicheroux, consuts m pouring the molten glass 
between two rollers on to a moving table (Fig 2) 
The insular beginnmg and end of the sheet are 



out off while still hot by a guillotine and the 
trimmed sheet is then passed mto an annealing 
lehr, from which it later emerges ready for cutting 
and polishii^ This prooeas gives a smoother and 


The most modem process of all is a modiflcation 
of the Bicheroux process, and consists in the 
continuous discharge of a stream of glass from a 
tank furnace between a pair of forming rolls, from 
which it issues in the form of a continuous ribbon 
or sheet, which passes over a roller bed and 
through an annoahng lehr 

In the second stage of the process of preparing 
plate glass, namely, gnnding and polishing, the 
gnnding is accomplished by using progressively 
finer grades of sand fed with water, under cast 
iron runners This is oontmued until a frosted 
surface of the finest possible texture is obtained 
The TOlishuig process is then begun and consists 
in rubbing the glass with felt dim fed with care- 
fully prepared rouge (Fig 3) All plate glass used 
to be, and much still is, ground and polished on 
rotating tables on which the glass is embedded, 
but this method has boon superseded by a oon- 
tinuouB process. 

Machines used in this continuous gnndmg and 
polishing prooesB are very large ai^ expensive 
units : some are so much as 8(X) ft limg by 16 ft. 
wide. 

Two recent developments of note m flat glass 
manufacture are (1) coloured opaque glass known 
as “Vitrohte” and (2) toughened plate glass known 
as “Armourplate”. latter is made by the 

suitable heat treatment of ordinary plate riass 
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Obituary 

Pbof Fritz Haber possible mdiistnally, and to a man of Haber’s 

B y Fntz Haber’s death, chemistry loses one of breadth of vision the significance of the fact must 
its outotandmg personalities He was one have been immediately obvious An unremitting 

of the greatest of ai^cmic chemists, of industrial search was made for such a catalyst, and uranium 

chemists, and of leaders of research, while m his and osmium were found to bo effective A small 

combmation of these three rdles ho was unique , technical high-pressure apparatus was constructed, 

at the same time he remained the most unaffected and in June of 1008 two directors of the Btulisohe 

and kindest of men Anilin- nnd Soda-Fabnk were invited to Karlsruhe 

Haber was bom m Breslau on December 9, to witness the first demonstration of the model at 

1868 His early education as a chemist was work After an mitial failure, hquid ammoiua was 

unusual, and indeed, as he would often say, he produced, and a procees of enormous importance 

was as nearly as possible a self-made man of to Germany and to the world was launched Bosch 

science He attended courses in Berlin, Heidelberg, and Mittasch undertook the task of converting 

Gharlottenbuig, Zurich and Jena , he worked under the model into a full-scale plant, and with the 

Hoiiuann, Helmholtz, lAcbermann (with whom ho constant shrewd co-operation of Haber the process 

pubbsheil his first paper on some derivatives of was ultimatidy bmught to the highest pitch of 

pipcronal). Lunge and Ludwig Knorr, yet he never efficiency Haber received the 1018 Nobel prize 

obtamed from their courses the satisfaction which for chemistry for this work 

he desired As a young man he spent some months In 11X)6, at the ago of thirty-eight years, Haber 
in various industrial works , he was even for a succeeded to Engler’s chair, but left five years 

time in his father’s office before ho returned finally later to undertake the diroction of the newly 

to science When ho was twenty-six years old, ho founded Kaiser Wilhelm Institut fur physikabsehe 

ohtameii a post as assistant to Bunte in the Chcmie und Elektrochemic at Berlin- Dahlem 

Institute of Chemical Techniilogy at Karlsruhe, Under his guidance this became the greatest 

where his real work began, and where he remained research institution of its kind in the world , 

for seventeen years groups of research workers were left with the 

At Karlsruhe, Carl Englcr and Bunte encouraged fullest freedom to develop their own ideas, while 

him to develop his own school of research Though Haber gathered around him a devottd and talented 

Haber had rt'ccived no formal mstruction in staff whom he provided with vvery material and 

physical chemistry, it was in this field that bis moral facility for the unhindered progress of their 

mam interests lay, and in a few years papers were work No man ever ha<l a more devoUnl band of 

appeanng under his name on the combustion of colleagues, and no man ever spoke of them mure 

hydrocarbons, the water-gas equihbnura m the appreciatively than he did 

Bunsen flame, and aspects of textile chemistry , Haber’s interest m the applications of the newer 
but above all his main interests lay in the field of pbysics to chemistry was reflected in many papers 

electro-chemistry His classical studios on electro- at this time His work with Just, on the emission 

lytic oxulation and reduction belong to this period , of electrons during chemical reaction, had been 
these began with his demonstration of the stages pubbshed from Karlsruhe , and after the War he 

of the r^uction of mtrohonzene (1898) This was eontmued in the same vein with his pioneer work 

followed by work on the electrolysis of solid salts on the fihysical meaning of chemi-Iuminosuence, 
(1004), on the glass electrode, on the velocities of and on the applications of the methods of spectro- 
oloctrode processes (1902-8) and on gas and carbon soopy to the analysis of the processes of corn- 
cells, all work showing him at the height of his bustion 

powers Throughout tho same time ho was At the outbreak of tho War, Haber was im- 

also engaged on his classical work "Thermo- pressed by Germany’s need for expert orgamsation 

dynamics of Technical Gas Reactions” (1906) of all her industrial resources He offered hu 

His laboratory was filled with students from services to the Frussian War Ministry, where he 

all parts of the world , unhampered by adminis- was soon installed as head of the Chemical Warfare 

trative cares, it was the most productive phase Department 'There he worked unremittingly 

of his career throughout the War. His advice and personal 

To this period also belongs the beginning of servioe were constantly in demand from all 

Haber's work on the synthesiB of ammoma from quarters, and such were his unrivalled knowledge 

its elements, work which fed to the discovery of and samty of judgment that hu name at thu 

one of the most important of all industrial pro- penod became almost legendary throughout the 

cesses. Hu first paper on the oquihbrium constants country. He never sought to disclaim the ro- 
of this reaction appeared with Von Ordt in 1904, sponsibihty for the use of poison gas, which was 

and m 1906, with Le Rossignol, he undertook a indeed the direct oonoem of hu Department, but 

repetition of the measurements, over a much it should be remembered that latterly he gave up 

wider range of temperature and pressure It won much of hu tune to serving on the League of 

then apparent that a catalyst which would operate Nations Committee on Chemical Warfare 

satuiaotonly at 800° C would make thu process The War years left him with shattered health, 
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faoed with the difficulties of reoigMusisg an 
institution the funds of which were aliWuly 
dwindling owing to the monetary inflation, but 
with the secure conviction that only by the 
encouragement of research could German industry 
hope to regain its former position in the world 
He played a leading part in the foundation of the 
Notgemeinschaft der deutschen Wissenschafb, and 
though some of his plana for the expansion of the 
Kaiser Wilhelm Institut had to be abandoned, it 
was not long before it was again in the forefront 
of research organisations. Meanwhile he himself 
was organising an attempt to pay the German 
War debt m gold won from sea-water, an attempt 
which failed yet yielded acientific results of 
importance 

The last years at Dahlem brought cares m 
plenty, but Haber’s many industrial and adminis- 
trative troubles wore never allowed to mterfere 
with the output of research from his private 
laboratory. The greater part of bis work now was 
concerned with chain reeictiona and the mechanism 
of oxidation , perhaps his early association with 
Engler was responsible for this, and on this 
subject he worked with hia assistants until the 
time of his death He remained what ho had 
always been, the ideal dunctor of research, ap- 
proachable, interested in everythmg, but above all 
the louder of the work of his Institute His health 
was bad, but his industry enormous Two honours 
he much appreciated were his election as an 
honorary fellow of the Ghcmicol Society in 1031 , 
and the award of the Kumford medal of the Royal 
Society m 1032 

The political situation in the spring of 1033 led 
to Hulior’s resignation Almost all W staff and 
pupils were forced to look elsewhere for oppor- 
tunities to continue their work, and he gave up 
Ins post rather than remam at Dahlem without 
them, in a country the pohtical temper of which 
was so foreign to bis own liberahty of outlook 
Ho spent himself unspanngly m helping his 
assistants and colleagues to find opportunities for 
continuing their work, and ultimately himself 
accepted an mvitatiou of laboratory hospitahty at 
Cambridge He went to Cambridge in October 
and remauied there to within a few days of 
his death He had left for a short hohday on 
account of his health, mtending to return to 
reside permanently at that University ; but he 
died during the journey, at Basle, on Juiuaty 29, 
1934. 

Haber was equally outstanding as a man and 
as a chemist His amazing knowledge of pohtios, 
history and ooonomics, as well as of science and 
mdustry, and hia superb gift of expression made 
him a fascinating oonversationalist. It was 
always a joy to hear him tell a story, whether it 
was an ane^ote of the War or one of his famous 
medieval romances After a papor or a colloquium 
ho showed his powers at their mlleet. Never at a 
loss, whatever the subject, he would always open 
the discussion with some oharacteristio oontn- 
bntion of his own, in a way which showed his 


complete nasp of the subject. One of his out- 
standing oWaoteristios was his pnde m his woA ; 
the fin^ preparation of a paper was a work of 
mflmto latour, but onoe it was completed ho found 
it hard to accept any alteration m its oondusions ; 
and though he was quick to acknowledge any 
mistake it was a source to bun of acute mental 
discomfort To his pupils he remamed always 
courteous and affectionate, and to them his death 
IS a great personal loss , but the world also is the 
poorer by the loss of one of its great benefactors 
and one of its great men. O H W -J 


Db F L KiTOHm, xhs 
Db Fimlay Loriher Kitohiit was appointed 
palaeontologist to the Geological Survey of Great 
Britam in 1905 He was attacked by sudden 
illness on January 17, 1934, and died m 
St Thomas’s Hospital on January 20. The 
poet which he held for nearly thirty years was 
one which required an accurate and wide know- 
ledge of the whole field of paheontologico] science, 
and ho filled it with distinotion and marked 
suooem. As a successor to such emment men 
of science as Huxley, Salter, Ethendgo, Shannon 
and Newton, ho recognised the necessity of 
maintaming a high standard of performance and 
in no respect did bis endeavours sink lielow the 
level of his predecessors. 

Devoted to hu subject, Kitchin was metioulously 
accurate, and at the same tunc he was able to 
co-operate freely not only with his official asustants 
but also with academic and other pabeontologists 
who sought his advice Bemg in charge of one of 
the largest colloctions of British fossils, on the 
miration and growth of which ho hod spent a large 
part of bis workmg life, he acquired an exjiononce 
of Bntisli stratigraphical palaeontology which was 
probably unique But ho spared no efforts to secure 
the most accurate determmations, and lie grudged 
neither tune nor trouble, though often working 
on material which had Im morphological value 
than stratigraphical mterest In this respect the 
value of hiB services to British geologists working 
m the field was unprecedented 
Kitchm’s special sphere of work was m the 
province of Mesozoic paleontology His oarhest 
thesis, for the di^pee of Ph D at the University 
of Mimich, where ho studied under Zittel, was on 
Indian Jurassic Brachiopoda, and among his most 
important contributions to British palseontological 
stratigraphy were the two memoirs which he 
wrote with Dr. John Pruigle on the Mesozoic 
rooks penetrated by borings m the coalfield of 
Kent. He also mvestigated the stratigraphy of 
the British Gault and oontiguous formations, on 
which he wrote a number of useful papers. But 
he was v^ largely occupied by the preparation 
and editing of the pols^tolomod chapters of 
memoirs on Bntish geology, uid the value of his 
services in this diieotion cannot be measured in 
terms of the amount of output which can now 
be attributed to his name. 
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For thirty years Kitobin held a leading place 
m the esteem of all his fellow workers, and his 
thcHoughness and oritioal abihty gained the oonfi- 
donee not only of his colleagues but also of all 
stratigraphioal paleontologists both m Britam 
and Aroad 

Dr Kitohin was bom in Whitehaven in 1870 
and educated at St Boos Schooi and at St John’s 
College, Cambridw. After graduating at Cam- 
bridge he studied at Munich for several years 
For a short period ho worked unofScially at the 
British Museum, and m 1898 ho jomed the Geo- 
logical Survey as an assistant to E. T Nowton 
He became palaaontologist m 1905 He was a 
vioe-presidont of tho PaUeontpgraphical Society and 
a fellow of tho Boyal Society Ho took the degree 
of So D at Cambridge m 1923 For many years 
ho had served on tho council of tho Geological 
Society, which m 1934 awarded to him the LyoU 
Medal, an honour which he did not hvo to receive 

Dr. Kitchin had a very wide circle of fhends 
who were attracted to him by his obvious sincerity 
and great wiUingnosa to help all earnest scientific 
workers. Of a retiring disposition, he was passion- 
ately fond of music and was himself no moan 
executant He was twice married and leaves a 
widow, two sons and one daughter On January 
23, at Golder's Green, a large assembly of colleagues 
and scientific ftiends paid their last respects to a 
man of science, who was not only personally 
beloved, but had also taken an important part m 
the scientific activities of British paleontologists 
for nearly forty yeare J S F. 

Mb Douglas W Frbshfikld, n o l 

Mb Douglas Fbbshftrld, who died m his 
eighty-ninth year on February 9, was prominent 
as a promoter of the sonous study of geography 
for more than fifty years As on Eton boy 
he made several ascents m the Alps and his 
love of mountains grew with his growth He was 
reoogmsed as one of the greatest mountameers of 
the Alpine Club , but lus attitude was that of an 
explorer and student of mountains rather than 
that of a sportsman, keen on records of first 
ascents Ho broke new ground in the Alps, the 
Caucasus and the Himalayas, and m his sixtieth 
year he started from Mombasa with the intention 
of making an ascent of Mt Buwenzori, and he 
reached 12,000 ft before turning Ho wrote many 
books of much charm , the two largest, "Tho 
Exploration of the Central Caucasus” {18M) and 
“Round Kangohenjunga” (1903), are permanent 
works of great value, masterpieces of the hteratnre 
of travel and illustrated with superb photographs 
His biqraaphy of the groat Swiss mountaineer and 
man of science, H. B de Saussure (1920), was 
recognised as a olasnc 

Mr Freshfield was admitted a fellow of the 
Royal Geographical Society m 1869 by Sir 
Roderick Murchison, and beoune a member of the' 
oouncil in 1878. Except for the ten yean following 
1894, when he withdrew from the affairs of the 


Society as a protest against certain retr^ade 
tendmimes, he served throughout his life as 
honorary secretary, vice-president, president (dur- 
mg the difficult War years 1914-17) and finally 
in tho high office of trustee Ho was always a 
force for progress and m continuous opposition to 
tho tyranny of old tradition His reserved nature 
and fine taste led him to shun publicity , but 
when the occasion demanded it, as in the fight 
for the admission of ladies as follows in 1893, he 
took a promment part and conducted controversy 
with cogent argument and caustic wit 
Freshfield m^e no pretence of being a scientific 
man , but he preached and practised tho doctrine 
of acute observation and accurate description. Ho 
rendered noble service to the science of geography 
by hiB encouragement of research and of higher 
education In 1884, recognismg the futihty of the 
Society’s scheme of encouragmg geographical 
education by offenng prizes to the pubho schools, 
he initiated an inquiry into the state of geographical 
teaching on the Continent and secured the ap- 
pointment of the late Sir John Keltic for that 
purpose The resulting report started the modem 
revival in Bntish geography Mr Freshfield 
oontmued to urge that the best way to improve 
school teaching of the subject was to secure the 
recognition of the high cultural value of geography 
by the universities Starting with his own Uni- 
versity of Oxford, he secured the appointment of 
Su* Halford Mackinder as reader in geography in 
1887 when there was no chair of geography in 
any British umversity, and ho hved to see pro- 
fessors and honours schools of geography in 
practically every one as the direct result of his 
initiative 

For thirteen years Mr. Freshfield acted as 
president of the Geographical Association, the 
activity of which in its special province of educa- 
tion he watched over with an interest only 
exceeded by his devotion to the work of tho Royal 
Geographical Society and of the Alpine Club 
Froshfield’s life was a fine illustration of the 
tradition of service which has led so many men 
of wealth and culture m England to toil for great 
ideals as strenuously as most men have to work 
fur their livmg Hugh Robkrt Mill 

Wk regret to announce tho following deaths 
Mr E G B Mcade-Waldo, an original member 
of the Society for the Protection of the Fauna of 
the Empire, on February 24, aged seventy-nine 
years. 

Dr P C Purser, president of tho Royal College 
of Physicians of Ireland and professor of medicine 
in tho University of Dublin, on February 28 
Mr William Barlow, F R 8 , known for his 
early work on tiio relation of crystal structure to 
chemical composition, on February 28, aged eighty- 
eight years. 

Prof. 8. F. Oldenburg, for twenty-five years 
anent secretary of ^o Rnssiaa Academy of 
oes, on Febfuary 28, aged seventy years 
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News and Views 


New Fellows of the Royal Society 

Thk following have been neleoted by tho Council 
for olootion to tho fellowship of tho Royal Society • — 
Mr A S Besicovitch, Cayley lecturer in mathematics. 
University of Cambndge , Prof W E Curtis, pro- 
fessor of physios, Armstrong College, Nowcastlo-on- 
Tyno , Dr L L Fermor, director of tho Goologioal 
Survey of India , Dr Paul Fildos, research bacterio- 
logist, London Hospital ; Dr K T Urant, lecturer 
m cardiac pathology, Umversity College Hospital 
Medical School, London , Mr M A, C Hinton, 
deputy keeper of zoology, British Museum (Natural 
Histoiy) , Dr. £ L. Hirst, senior lecturer in organic 
chemistry, Umversity of Birmingham , Dr E L 
Konnaway, director of the research laboratory, ('anoer 
Hospital, London , Mr A O M Mitchell, consulting 
engmoer, Melbourne , Prof W A Parks, professor 
of geology and head of (leology Department, Uni- 
versity of Toronto , Prof H Baistrick, professor of 
biochemistry. University of London , Prof A O 
Rankine, professor of physics. Imperial Colk'go of 
Scionco, London , Licut -Col R B Seymour Sewell, 
loader of the John Murray Expedition to tho Arabian 
Sea, and director in 1925-33 of the Zoological Survey 
of India, ('alcutta , Prof S. Sugden, professor of 
physical chemistry, Uirkbcck College, London, Mr 
William Taylor, mt'chanical engineer, managing 
director of Messrs Taylor, Taylor and Hobson Lhl , 
Leicester , Dr H Hamshaw Tliomas, University 
lecturer in botany, University of Cambridge , Rev 
Alfred Yoimg, mathematician, ret tor of Birdbrook, 
Essex 

New Fellows of the Royal Society of Edinburgh 

At tho ordmary meeting of tlie Royal Society of 
Edmbuigh, held on March 5, H R H the Duke of 
York was oloctod an honorary fellow The followmg 
ordinary fellows were also elected Dr D Bam, 
lecturer m technical chemistry', Umversity of Edin- 
burgh , Dr P Brough, lecturer in botany. University 
of Sydney , Prof I do Buigh Daly, deportmimt of 
physiology. University of Edmburgh , Dr F F 
Darling, chief officer of the Imperial Bureau of 
Animal Genetics, University of Edmbiiigh ; Prof 
D R Dow, Department of Anatomy, Umversity of 
St ^drews (Umversity College, Dundee) , Mr W L 
Edge, lecturer in mathematics. University of Edin- 
burgh , Dr I M, H Ethenngton, lecturer m mathe- 
matics, University of Edinbuigh , Mr G Fraser, 
chartered civil engineer , Prof J Olaister, Depart- 
ment of Forensio Medicine, Umversity of Glasgow , 
Dr, R. M. Gorrie, Forest Research Institutoi Dehra 
Dun, U.P , India , Mr D Haldane, senior geologist, 
H M. Geological Survey (Scotland). Edmburgh , Dr 
J V Harnson, geologist, Glasgow ; Mr J Jeffrey, 
Under-Secretary of State for Scotland, Edmbuigh , 
Sir William Johnston, Deputy Keeper of the Signet , 
Dr R. CIranston Low, formerly lecturer m dermato- 
logy, Umversity of Edinburgh , Brigadier General 
Ma^us Mowat, secretary of tho Institution of 
Meohamoal Engineers, London , Mr. W Q R 


Murray, teohmcal assistant. Department of Chem- 
istry, University of Edmburgh , Prof A R Normand, 
Department of Chemistry, Wilson College, Bombay ; 
Prof R K Pol, Department of Physiology, Prince 
of Wales Medical College, Patna, India , Dr H J 
Plenderleith, Research Laboratory, British Museum, 
Ixmdon . Dr D £ Rutherford, Carnegie Teaching 
Fellow m mathematics. United College, University 
of St Andrews ; Capt H K Halvosen, shipowner, 
Edmburgh. formerly fellow of Now College, Oxford. 
1023-28, and lecturer m economics , Dr M S. 
Thomson, physician for diseases of the skin. King’s 
College Hospital, Bclgrave Hospital for Children, 
London Dr. J Weir, lecturer m palseontology. 
University of Glasgow , Mr W Whyte, cashier and 
general mmiager. Royal Bank of Scotland, i'klin- 
burgh , Dr W P D Wightman, science master, 
Edinburgh Aeaileiny , Prof B M Wilson, Deiiart- 
nienl of Mathematics, Univenety of St Andniws 
(University College, Dundee) ; Dr A Winstanley, 
enginM'r to Safety in Minns Research Board, Edin- 
burgh 

Sir James Jeans . President of the Bntish Assooauon 
Ok aceoimt of tho lamented death of Sir William 
Hardy, it became necessary to elect a new pn-jident 
of tho Bntish Association for the meeting to bo held 
at Aberdeen m September next Tho General Com 
mittee of tho Association, which met for this purpose 
on Friday, Maich 2, elected Sir James Jeans to this 
office, and we understand tliat he has accepteil tho 
mvitation to serve It is scarcely too much to say 
that no man of seience now livmg is betU>r known 
than he is to iiihdligont readers — both scientiflo and 
lay — through his brilliant expositions of complicatod 
physical and mathematical conceptions These rare 
qualities have enabled him to open new realms of 
thought and inquiry to philosophers os well as ox 
prnmentalists, and also to interest laymen in the 
development of ideas relating to tho universe These 
involve I xplanatiuns of relativity, quantum and wave 
mechanics and other novel aspoota of oosmogony with 
their philoHoiihieal imphcations In hterary stylo and 
scientific substance thoao works are among the best 
of their typo over produced , and their widespread 
circulation is a gratifymg sign of pubho mterest m 
intncato scientiflo subjecto when made mtelligible by 
artistic expression. What renders Sir James Joans 
unique, however, is that ho should poeseoa this gift and 
at tho some tune be a loading authority m tho field of 
mathematical physios and tho author of those sub- 
stantial contnbutions to the dynamical theory of 
gases and the mathematical theory of electricity and 
magnetism and dynamical astronomy, which led to 
his election mto tho Royal Mociety in 1900 ond the 
award of a Royal modal m 1019. We may confidently 
anticipate that his presidential address to the 
Bntish Association will enneh the literature of 
science and be worthy of the intellectual outlook 
of the great imivorsity and city m which it will be 
dclivMed. 
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Dr. H Moore 

Db Hahold Moobk, who has jiint taken oflico as 
preaident of the Institute of Motols, was bom in 1878, 
and beKan his matallurgical oaroor os a pupil of tho 
lato Dr. J E Stead In 1901 ho booatne research 
metallurgist at tho Parlchoad steel works of William 
Beardmore and Co , Ltd., where his work m connexion 
with the manufacture and hoiit-treatmont of armour- 
plate developed his interest in alloy stools Rapid 
progress was then being mode in tho applicutinn of 
nickel-chromium stoi-lH lor this and other purposes 
Later work has shown that some of the methods of 
heat-treatment then dovelopetl empirically must have 
hod the efioct of suppressing temper brittlencsia, a 
trouble that was not cloarly defined until some years 
later In 1004 Ur, Mooro joineil, as chief metallurgist, 
the Research Department at Woolwich Arsenal, 
whore he renmineil for twenty-eight years, from 1910 
until 1032, being director of metallurgical reseAreh 
As chief metallurgical adviser for many years to the 
War Office and the Ordnance I)«*|iartment of the 
Admiralty, Dr Moore had a wide experiencn of 
Service problems both on the manufacturing and tho 
uppheations sides In 1022 a resenrth on the casting 
of brass mguts was undertaken luiiler his direction 
for the British Non Ferrous Metals Research Associa- 
tion, anil this lod to a gnvlually increasing co-opera- 
tion between tho Association and the Rosc^aroh 
Department, Woolwich, which undertook work on 
load cable sheathing (in the course of which the 
widely used B N F ternary alloys of load were 
developed), electrodeposition of nickel, tm coatings, 
etc In 1932 Dr Moore accepted the offer of tho post 
of dir<«ctor of tho British Non-Ferrous Metals Research 
Association, which hod become vacant through the 
election of Dr R S Hutton ns Goldsmith’s professor 
of metallurgy in tho University of C'ambndge 

Prof. Willum BuckUnd, 1784-1856 

Mabch 12 marks the one hundred and fiftieth 
anniversary of tho birth of the Rev William Buck- 
land, geologist and father of tho famous naturahst, 
Frank Buokland William Buckland was bom at 
Tiverton, Devonshire, on Manh 12, 1784 He went 
up to C'oriius Chnsti College, Oxford, from Win- 
chester in 1801 and was elected a fellow of his College 
m 1808 Five years later he was appointed Oxford 
reader in mineralogy and wiis elected a fellow of the 
Geological Society, of which body he w€w twice 
president He was elected a follow of tho Royal 
Society m 1818, m which year he was appointed 
first professor of geology at Oxford. Upon tho 
discovery of the Kirkilale Cave, Pickering, Yorkshire, 
m 1821, m which the fossil bones of numerous 
Tertiary animals wore found, Buokland made a careful 
examination, and in 1822 the Royal Society awarded 
him ite CVipley medal for his account of the study 
of tho remains found m the cave In 1823 he mipplo- 
mented his observations on Kirkdale Cave by pub- 
lishing "RohquiiB Ehluviaiue”. A century ago he, 
was working at his well-known Bridgewater Treatise 
(awarded for on essay “On the power, wisdom, and 
goodness of Ood, as manifested in the creation’’). 


“Geology and Mineralogy considorod with roforonoe 
to Natural Theology”, which was published m 1836 
After liM appointment os Canon of Christ Church 
in 182.5, ho IivihI at the House fur twenty years, 
and it was in a wall in the Canon’s garden that he 
tested the power of toads to live when immured in 
rock cavities In 1845 he was made Doan of Weat- 
minster. The stram of his nc'w work at West- 
minster undoubtedly shortened his life, and he died 
and was buritsl at islip 111 August 1850 

Research on Influenu 

Thk extermination of tho poli'cal in Great Britain 
was earned out with deplomble success iii the 
eighteenth and early ninetoonth ceiitiirice It is 
fortunate for the progress of knowltslge that it 
surviveil m the ilomesticated form of tho ferret, 
which was of immisise scrvite in solving the problem 
of the LHilsc and prevention of dug distemper, and 
now promises to Isi of equal value in studying human 
influenza The facts so far asocrtaini'd at the National 
Institute for Mtslical Research at Ham{Mt<>a<l are not 
conclusive but they are ccitainly very suggestive 
Dr P P Laidlaw, Dr C H Andrewas and Dr W 
Hmith have found that washings from the noses of 
human coses of influenza, after passing through a 
bactona proof hlter, cause a characti'nstio febrile and 
catarrhal attack when instilled into tho noses of 
ferrets, whicdi by similar moans can bo carried on to 
other ferrets ui series No other animal which has 
been tried m susci'ptiblo in the same way, and no 
other method of motulalion will infcsit tho ferret — 
so much does piogross rest on techiiiqiio Recovered 
fenrets are immune and their bloisl will neutralise 
the infix tive material, os will the bluisl ot human 
beings who have passed thmiigh an attack The facts 
fit in well ivith the idea that uncomplicateil human 
influenva is relatively a trivial disease and that when 
tlie cyclical epidemic s fall in tho summer months they 
attract no great attcsilion if they come in the 
winter they give a sev ere affection with a substantial 
mortality duo to the scx-oiidary invasion ol the lungs 
by Pfeiffer’s bacillus, streptococci and perhaps pneum- 
ococci In the ‘infiuenzu’ of pigs stucliisl by Sliope 
III Amoncu, the virus causing the primory disooso is 
of practical importance only liecaiise it allows in- 
fection by the secondary bacillus 

Petrol from Coal 

Tub licjiud pnsluote of tho carbonisation of cxial 
at low temperatures have boon disappointing bexiause 
they look tho chemioal charactonsties which give 
special value to high tompi-raturo products I'hus, 
low temperature tar oils have had to be used as 
boiler fuel oils — which is the lowest use to which a 
manufaotured oil eon be put It is, bowevor, satis- 
factory to know that tho Admiralty has bem able to 
use such oils as fuel and thus satisfy its needs from 
British coal Researchea now proceeding may pro- 
vide new outlets for low temperature oils. As a 
source of motor spirit, low temperature produots 
ore also at a disadvantage, the crude spint being 
troubleaome to refine owmg to a high proportion of 
unsaturated oompounds liable to form gums on the 
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eogme Moreover, the spirit, when refined, Ucdta 
the aronuitio oompounds which give to bensole its 
hig^ ‘anti-knook* value The neoewity for removuig 
the luwaturated compounds is regrettable because 
they also possess ‘anti-knock’ quahtiea Modem 
methods of refining bonsole permit the retention of 
the unsatiiratnd compounds while mhibitmg their 
tendency to form gums It is noteworthy that the 
spirit produced m the manufacture of coalite has 
given such satisfaction in use by a squadron of the 
Royal Au- Force that, according to the Times of 
March 1, the Air Mmistry has awarded a now con- 
tract for this spirit to cover the roquiroments of 
seven squadrons 

a4-Hour Tune System 

Wn are glad that the subject of the 24'hour 
system of tune rockonmg has again been raised in 
the House of Commons In a written reply on March S 
to a question asked by Sir Arnold Wilson, the Post- 
master-Qcnoral stated ‘I understand that the 
Bntish Broadcasting Coqxiration intend at an oarly 
date to adopt the 24-lKtur system of cxpreesing time 
for general use and on an expenmental basis This 
will afford an opportunity foi testmg the attitude 
of public opinion, and I propose therefore to await 
the result of the expiTiment before coming to a 
decision " 

University of Durham 

Thb Prime Minister announced m the House of 
Commons on March 6 that a Royal Commission has 
been appomted to mquiro into the affairs of the 
University of Durham and its constituent colleges 
Its terms of roferonco are — "To inquire mto the 
orgomzatiun luid work of the Uruvermty and ita 
three constituent colleges and into the relation of 
the University to those colleges, and to report m 
what respects the present oigaruzation can bo im- 
proved and what changes, if any, are dosuuble m the 
constitutions, functions, and powers of the University 
and Its three constituent oollegos ’’ The members of 
the Commission ore Lord Moyne (chairman). Countess 
Ctrey, Sir Ross Barker, Major A O Church, Dr H R 
Dean, the Rev F Homes Dudden, Dr T. F Sibly, 
and Mr W dpens 

Research u Engineering 

Ik his Friday evening disoourse delivered at the 
Royal Institution on March 2, on "Some Current 
Research Problems m Engineering’’, Dr. H J. Qough, 
Buperuitondent of the Engineermg Department of the 
National Physical Laboratory, desenbed the mam 
group of researches m progress in his department As 
representative examples, researches on wmd pressure 
on structures, impact forces betwerai vehicles and the 
road and failure of metals m relation to crystallme 
structure were discussed and demonstrated. An m- 
vestigation of the wind pressures acting on a shed, 
100 ft. by 42 ft by 3S ft., was described, air flow 
conditions being rendered visible by using a small 
wind tunnel and models of buildings m conjunction 
with an optical syatememploymgtheSieMtermmethod, 
An mt^esting feature of the mvestigation was the 


existence of dangerous suction effects tending to lift 
off roofs and suck out leeward walls The importance 
m engineering service of the particularly dangerous 
and insidious type of failure known as ’fatigue’ was 
discussed ; the problem is also one of oonsiderable 
soientifio interest as it affords a oonvenient line of 
attack upon the general problem of the oohemon of 
matter The use of large metallic single oiystals has 
opened up a new field of study on both the practical 
and Hcientitio aspeotM of fatigue Fatigue in ductile 
metals is closely bound up with the effects of plastic 
distortion, or ’slip’, ujxin the crystalline structure of 
these metals Tlio normal form of metals — oonsistmg 
of crystals of varying orientations eai-h composed of 
definite arrangements of atoms — was briefly de- 
scribed and the general and particular moohanisms 
of slip were domonstratod, employmg lattice and 
other models The effect of slip upon the actual 
crystallme stnioturc, as deduced from X-ray data, 
was discussed, reierence bemg made to ‘crystal 
break-up’ and lattice distortion, in relation to 
hardonuig A tentative explanation of the cause and 
location of the initiation of fatigue crooks was 
described 

Ik addition to the ilemonstrations given during 
Dr. Gough's discourse, exhibits relating to other re- 
searches in progress in the Engineermg Department 
of the National Physical Laboratory were on view in 
the Royal Institution Library. The effect of the 
conditions of the surface on such ongmeering com- 
ponents as wrought iron chain, springs for vehicles, 
etc., IS often of oonaiderublo mfiuence on the reeistanoe 
to impact loading or to repeated cyclical loodmg In 
investigating the latter effect, a machine for applying 
cycles of torsional stresses was shown at work ; this 
maohme also demonstratee that quosi-elastioity is 
exhibited by materials oven when subjected to 
repetitions of a range of stress which will not load to 
fraoturo Charactenstio examples of fatigue failure 
m engineering service wore exhibited, and the first 
high speed maohme for mvcstigating the behaviour 
of metals under combined fatigue stroseos was shown 
in operation Another maohme demonstrated the 
oharaotenstios of film lubrication between surfaces 
imdergumg relative reciprocating motion , the oo- 
eifirient of fncbiun is mdependent of load but vanes 
with speed and temperature, hence the friction is 
not of the true boundary type but relates to a thicker 
film The skidding oharactoristios of rood vehicles 
were demonstrated by models showing that . (a) 
with looked rear wheels the vehicle turns round 
while, if the front wheels ore looked, the path of the 
vehicle is straight , (6) the tummg effect arising 
from lookod back wheels is caused by lack of direc- 
tional control at the rear of the vehicle ; (o) ‘steering 
into the skid’ tends to preserve a straight path ; also, 
that over-correcting or delay leads to a senes of 
swerves ; (d) equal breaking on all four wheels can 
result in rotation of the vehicle and may be dangerous. 

Elements Old and New 

Thx histonoal development of the oonoeptions of 
’atom’ and ‘element’ were outlined by Prof, James 
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Kendall, profoewr of ohomintty in tho Univenity of 
EdmburKh, in delivering the twenty-fifth nedson 
looture in Nowoastle -upon -Tyne on March 2 He 
pointed out that there have been four great penoda 
of ohenucal discovery, oorreeponding quaintly with 
the four ‘elements' of the OreekH, fire, air, earUi, and 
water The lirst was the phlogistic period, ending 
with Lavoisier , the second, the great pcnml of 
rosoarch on gases , the third, the gradual roundmg 
oB of tho cheniistry of the rare oartlis , and the last 
opened up by the discovery of heavy water It was 
montionixl that there should be nme kinds of water, 
and more than a hundred variotios of ethyl alcohol 
“some porhapn more exhilarating” Of great interest 
was the account of a research just coneJiidcil in tho 
Fshnburgh laboratories in which calcium from a 
mineral rich in potassium has been shown to have a 
slightly higher atomic weight owing to tho isotojie 
derived from tho raihoaotive isotopt' of jiotussium, 
K‘* This has boon contirmcvl by Allison in the 
Unitud States, using his magnoto-optic meihoil Two 
pegmatites of very different agi*s, but of which tho 
younger contains much less calriiim than the older, 
have indicated a half life jsinoil of 9 10” years for 

potassium m agreement with one of two measure- 
ments by direct physical mothiKls Tho lectun* was 
enlivened by numerous amusing rommisconces and 
suggestions, ospocially concerning the new oloroont D 
(or. according to Prof H E Armstrong, Ww ') 

Institute of Chemistry 

At tho fifty sixth annual g<>neral meeting of the 
Institute of ChinniHtry hold on March 1, tho president, 
Prof Jocelyn Thorpe, m moving the luloption of the 
annual report of Council, said that tho register of 
tho Institute contains tho names of 6,176 follows and 
ossociatos, and more than 750 students The number 
of mombnrs known to bo dis«<ngagcd is not more 
than 3 per cent, so that tho profession does not 
appear to bo seriously overopowdod Rather than 
endeavouring to restrict entrance to tho professions 
gonorally, ho believtw in insistence on a high standard 
of entrance exaniiiiatiniis^ to the universitios and 
colleges m order to eliminate those who are not hkoly 
to make really good professional material Tho 
Ijegol and Parliamentary Committee, under the 
chairmanship of Sir Christopher Clayton, has rendered 
useful assistance m matters of pubbe importance 
m which the profession was concerned The now 
Pharmacy and Poisons Act has placed beyond doubt 
tho right of those who practise chemistry, as woU 
as those who practise pharmacy, to use tho title 
'chemist' The examinations for National Certificates 
in Chemistry, oondueted jointly by tho Institute and 
the Board of Education and the Scottish Education 
Departnuait respectively, are having a bmieficial 
efl^t on tho trainmg m science afforded m teohniool 
institutions throughout the country Lately, the 
Council has discussed the place of chemistry in 
general education. It seems that m some places 
ohomistry is regarded as too difficult a subject for 
boys less than sixteen yean of age, and that physios 
and biology should be given the preference os school 
subjects , the Counoil proposes to publish the 


discussion and to mvite members to express their 
views thereon Prof Thorpe was rc-elocted president 
of tho Institute, 

Associated Learned Soaeues of Liverpool and Dutnet 
An important stage m the history of amateur 
scientific cirolos on Morsoysido was a reception at 
the University of Liverpool on March 3 of the 
Associutod Learned Societies of I,iverpnol and 
Uistnet, which represents some twenty umateiir 
societies with a momlxirsliip of about 4,000 Tho 
Viee-Chanoollor of the University, Dr H J W 
Hethonngtun, who is also president of the Associated 
Societies, welcomed tho gathoiing, while tho Pro- 
Clianccllor of the University, Mr (' S>dn<>y Jones, 
said the University is always to bo looknil ni>oii as 
a friend and oncouragor of tlio amateur seii'iitifio 
bodies of Liverpool Tho r hairman of the Associated 
SuoieticM, Mr W Mansbndge, m (lassiug a vole of 
thanks, told how in tho post tlio eo opomtion of 
amatiair and professional scientific workers that 
existed in the societies lias been to tho benefit of 
each, and tho societies have often been of help to 
tho research workers at the University A tour was 
then mode of tho various dcjiarlrncnts, where exhibits 
luid ileraonstrivtions liatl Iss'n ai ranged The 
Associateil Loametl Societies of Liverpool and 
District was formed in 1922 to piomoto eo operative 
undertakings lietwoen the vanous loamocl societies, 
to stimulate the mterchango of ideas to the benefit 
of tho societies or of knowledge, and to promote 
cordial relations betwocn them and the University, 
the local education authorities and the municipal 
institutions The coinmittoo has, in the past, arranged 
a number of jomt HoirSm and scientific exhibitions, 
lectures and excursions to places of scientific interest 

The Autodial for Telephones 

TKLKPifONB subscribers connected to automatic 
exchanges who use thoir instruments freijiiently will 
soon be able to obviate m many coses tho necessity 
of making the dialbng operations On the London 
automatic exchanges, tho onlmary niimlsT of opera- 
tions to bo carried out is seven By moans of the 
now autoibal, thesu operations can bo rciliicod to 
two. Tho device is contained in a small box on tho 
face of which them is an index of the names of the 
subscribers most frequently called When anyone 
whose name is on this index has to be called, all 
that has to be done is to set the pomter of the instru- 
ment opposite tho name required and dopress a 
lever There is no chango-ovor switch and tho instni- 
meiit does not in tho least interfere with tho normal 
use of the telephone Any number not on the index 
can be oallod by the usual method of dialling The 
mdex noiuee correspond with toothed discs, the 
teeth of which arc out away to form a transmitting 
code of impulses corresponding to tlie number selected. 
The discs clip on to a rotating oylmder so that the 
combination can be easily ohanged when necessary. 
The depression of the lever wmds the oylmder 
sufficiently for one revolution and this is sufficient 
to generate the train of impulses necessary for com- 
pletmg the call We understand that subsCTibers will 
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bo ablo to hire an autodial for a few shillings quarterly 
It IS mado either for 25 or SO names for busmess 
houses and mtorcommunioation systems, special 
forms am made The distribution of the instruments 
for private installations is made by Dictograph 
Tolephunoe LUl , Aurelia Road, Croydon. 

Life on the Planets 

It is highly tmlilcely that there is any life on any 
planet m the solar system except the earth Dr 
W, S. Adams, who has himself nruule some speotro- 
soopic investigations of our fellow planets, has 
enumerated the factors which preclude the possibility 
of life on each of them (Science Service, Washuigton, 
DC) In the case of Murciiry, the planet is too hot 
and too small to hold an atmosphere Venus has 
neither oxygen nor watiT above the dense clouds 
which hido its surface, but it iloos have carbon 
dioxide, which shows that plants, if any, are not 
numerous The jxiasibility of life is least remote in 
the case of this planet, but without plant hfe tlioro 
can be no animals or human beings. Mars is so 
small, and its gravity so weak, that its atmosphere is 
thm It has polar caps suggesting water, but the 
spectrum shows no free oxygen. The outer planets 
have temperatures far below xcro their great 
masses enable them to hold dense atmospheres, 
oontaining gases which are ram in the earth's atmo- 
sphere the poisonous gas ammonia is a fairly 
abundant constituent of their atmospheres, but 
oxygon has not been found in any of them Imagina- 
tive enthusiasts who project interplanetary journeys 
m rockets, must envisage a conipk’te departure from 
the solar system, and conduct an extensive search 
among the satellites — if any — of some of the nearer 
stars, if they wish to find a landing place at which 
they can avoid sutlwation nt the end of their 
journey 

British Spas and Health Resorts 

Wk have n*ccive<l tho 1934 edition of the official 
hanilbook of the British Health Resorts Association, 
edited by Dr R Fortesque Fox ("British Spaa, 
Inland and Seaside Resorts". London Messrs 
J. and A Churchill la. Od net) Tho book has 
expanded and contains several new features The 
section on spa treatment and particulars of British 
spas has been extoniled, and health attractions of 
New Zealand, South Afnca and Canada are detailed. 
Full information is also given respecting seaside 
resorts, and of tho medical values of some of them 
os winter resorts for oonvalesccnts and delicate 
persons, and a full guide to hotels, hydros, etc , n 
included Tho Mmister of Health, Mir K Hilton 
Young, contributes a foreword 


Sib Henby Geobok Lyons, lately director of the 
Science Museum, South Kensington, has been 
appointerl a Trustee of tho National Portrait Gallery, 
in suooession to tho late Sir William Hardy 

Mb. H T Tizard, rector of tho Imperial College 
of Science and Technology, has boon appointed to 
be one of the Development Commissioners. 


The following appointments m the Clolonial 
Agncultiiral Service have been made by the Secretary 
of State for tho Colonies Mr, L L, De Vorteuil, to 
bo assistant agnoiiltural officer, Antigua ; Mr S M 
Gilbert, assistant director of Agriculture, Trinidad, 
to be chief soientiflo officer, CoRoe Research and 
Experimental Station, Tanganyika ; Mr R O 
Williams, eoonomio botanist, to be assistant director 
of agriculturo, Trinidad 

The Council of tho Royal Society of Edinburgh 
has made the following awards Keith prize for the 
period 1931-33, to Dr A Cnclitoii Mitchell, for his 
paper on “The Diurnal Incidence of Distiirbanoo in 
the Terrestrial Magnetic Field” piiblislieil in the 
Transtietwns withm the period of tho awaixl ; Neill 
pnre for the jienod 1931 33, to Dr O W Tyrrell, 
for hiH contributions to tho geology and jK'trology of 
sub-arctic and sub-antarctio lands Tliesi* prizes will 
bo presented on July 2 

It is reported m the Afoscow DaUy News that a 
conference is to be held m lAmmgrad in Ajiril at 
which the study of tho stratosphore is to bo diseusscil 
It IS anticipated that some 360 scientihc workers will 
attend this conference, moluding Profs Joffe, Vavilov , 
Molchanov and the crew of tho stratostat USUH It 
IS stated that the Geophysical Observatory has issiiisl 
a symposium on the first Soviet flight into the 
stratosphore siunmarising tho scientihc maUTial 
obtain^ 

A usRjruL bibliographical list of geographical books 
both for university and school use has been issuisl 
by Messrs W Huffer and dons, Cambridge (Cata- 
k^o No 422). It oontains more than 700 entries 
classified imder various headings for easy reference 
Now as well as relatively old but standard works 
are included The list should prove useful to all 
students of tho subject 

ApPLirATiONH are inviti>d for tho following appoint- 
ments, on or before tho dates mmtionisl — A woman 
lecturer m needlework, hygiene and household soionce 
at Bingloy Trainuig College — Tho Education Officer, 
County Hall, Wakefield, Yorkshire (March 13) 
Mechanical and automobile engmoers in the Ministry 
of Transport— The Establishment Officer, Mmistry 
of Transport, Whitehall Gardens, S.W 1 (March 16) 
A district live stock officer and an assistant marketing 
officer m the Mmistry of Agriculture and Fishones — 
The Hecrotaty, Mimstry of Agnoulturo and Fisheries, 
10, Whitehall Place, London, S W.l (March 19) 
An eleotneal inspector of factories — ^The Industrial 
Division, Homo Office, London, S W 1 (March 20) 
A resident lecturer in science, chiefly biology and 
gardening, at St Hild’s College, Durham — The 
Pnncipal (March 28) Exammers m various subjects 
of the Matriculation and General School Examination 
of the University of London — The Secretary to the 
Matriculation and Soliool Examinations Coimoil, 
University of London, South Kensington, SWT 
(April 4) Professors of medioine and pathology at 
the British Post-Graduate Medical School — The 
Academic Registrar, University of London, South 
Kensmgton, S.W 7 (May 4 ) 
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The Scientific Spirit of the Greeks 
The. Herovc Age of Sctenee the Conception, Ideeda 
and Methoda of Science among the Ancient 
Oreeka By Prof William Arthur Heidel (Pub- 
lished for the Carnegie Institution of Wash- 
ington ) Pp vii+203 (Baltimore, Md The 
Williams and Wilkins Cn ; London Bailhhre, 
TindaU and Cox, 1933 ) 12s 6d 
"TT 7E must endeavour,” wrote Plato m tho 
VV “Timaeua”, “to oonatruct the four forms 
of bodies whioh excel m beauty, and then we shall 
bo able to say that we have sufficiently appm- 
hendtMl their nature ” To wrest this sentence from 
its context, and to take it as a characteristic ex- 
pression ot a promment aspect of Greek science, is 
to do no great violence to truth The modern 
conception of science scarcely becomes recognisable 
until the days of Galileo, and m any judgment of 
early science wo should remember that our present 
standards of sufficient apprehension of tho nature 
of a body do not necessarily apply That we 
believe them to be better is not stnctly relevant , 
the essential factor in judgment must be . given 
the contemporary standards, what results might 
have been expected, and what were actually 
achieved 1 

There are cortam problems that the world scorns 
mevitably to present to the thinking man For 
some centuries past, it has been the custom — a 
custom justified by its success — to attack these 
problems piecemeal rather than by a grand 
general onslaught An initial slowness of advance 
gradually changed to rapid progress, and we now 
have a body of well-established knowledge un- 
paralleled m the history of the race The ancient 
Greek was of too fiery an mtelleotual spirit to wait 
for the patient oooumulation of femts , he took 
such meagre stock as was available, supplemented 
it by an acute power of observation, uid proceeded 
with unconquerable enthuausm to the sufficient 
apprehension of himself, the earth and the heavenly 
bodies. 

It was a necessary oonsequenoe of this uncon* , 
troUable burgeoning of the mind that the problems 
we now segregate mto theology, philosophy, 


ews 

science, mathematics and other conventional folds 
should be fused by the Greek mto a single mass , 
and if the mass ajipcars to us to be of a terrifying 
heterc^eneity, wo are not to suppose that it so 
presented itself to him On tho contrary, if Greece 
has one lesson more than another for modem 
science, it is that devotion to analysis should not 
lead to neglect of the synthetic outlook that, in 
Athens, extracted such brilliant results from such 
scanty material 

In an age when the pnncijial intellectual aim 
was to solve tho universe to-day, or at latest to- 
morrow, wo must not expect to find a humdrum 
corpus of scumtific knowicilgc inireosmg by 
imperceptible degrees, but steadily As Prof 
Heidel justly remarks, in tho epilogue to his 
valuable and extremely mteresting book, the 
Greek “seems to have felt, os did Wordsworth, 
that ‘the world is too much with us’ , its very 
josthngs gave him a sense of beuig an alien until 
he could, as it were, keep it at arm’s length long 
enough to glimpse its meaning Its sigmficance 
and relations fascinated him —if ho could discover 
those, the brute facts interestiHl him little” It 
was this imperious passion to unriddle the major 
enigmas that gave Greek thought both its sublime 
successes and its gravest shortcomings 

Among the latter, a general failure to appreciate 
tho vital importance of experiment is that which 
the moilcm man of science will most condemn 
There is a remarkable unanimity of historians (a 
body not commonly given to speak with one voice) 
that the art of expenment, though by no means 
unborn at that time, was despised rather than 
encouraged by the educated Greek , and it is 
certainly true that even Aristotle relates many 
things as facts that he might easily have disproved 
by the simplest of experunents It is not that 
powers of observation were lackmg — ^mdeed, few 
peoples have equalled the Greeks m keenness and 
accuracy of obrervation — but that the deliberate 
arrangement of events for the purpose of defining 
or extendmg knowledge appears to have been 
regarded by them as too slow, too cumbersome or 
too undigmfied a method for the intelligent mmi. 
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Let the oraflsmap, the artisan, the slave, deal 
manually with reluctant matter, while the philo- 
sopher employs his time to better advantage with 
the thuigs of the mmd 

Prof Heidel has much to say that is now and 
illuminating upon this verdict He makes the 
pomt that, m evidential value, as m principle, 
there is no reason for givmg experiment the pre- 
ference over observation, and that in some sciences, 
which am (or may be) quite as exact as the ex- 
perunental, there is little or no possibility of 
experimenting “What distinguishes the best 
scientiBc procedure of modem times," he says, “is 
chiefly the reflnement of technique, and, in a few 
outstanding sciences, the recogmtion of the 
methodological principles which require an 
elaborate technique This mfinemont of technique 
is due pnnci pally to the progressive dcfimtion of 
problems as science has pushed its inquiries 
farther and farther ” While this point of view 
might be disputed, and while Prof Hcidel might 
be mmindMl that even astronomy is, in numerous 
and important respects, an experimental science, 
wo may madily grant him the conclusion he wishes 
next to draw, namely, that since the (Jrecks wem 
pioneers, we ought not to expect the same refine- 
ment of experiment from them that we demand 
of modem science 

The conclusion is a weighty one, and not the 
less so for becoming self-evident when thus baldly 
stated We are made to reflect that, far from 
being a reaily-made tool, the art of expcnmcntation 
had to be chipped and hewn for long ages befon* 
reaching its present Saladin-sword efficiency Our 
former question recurs What were the contem- 
porary standards, and what relation do the results 
bear to what might have been achieved ‘ Pnif 
Heidel shows us that the standanls were necessarily 
low, and that the results were in fact by no means 
so negligible as is popularly supposed He is able 
to quote many genume experiments from Greek 
authors, and to bnng forwanl evidence that the 
basic nature of experiment, and its importance, 
were widely recognised He admits that for the 
most part such expenments as were made were 
simple, and served to answer simple questions, 
and that apparently they were generally under- 
taken to test theories rather than to discover facts 
upon which to found theories But he has cer- 
tainly established the thesis that, withm limits, 
the Greeks knew how to experiment and appre- 
ciated the confirmation which a sucoeesfiil experi- 
ment provided. Smee, moreover, he does not 


overstate his case, but frankly agrees that there is 
a great difference between modem science and the 
achievements of the Greeks, we may the more 
happily revise our estimate of the ‘heroic age of 
science’, and admit a greater debt to Hellas than 
we had previously acknowledged 

In his preface. Prof Heidel says that he hopes 
to make further contributions to the history of 
Greek science m various fields That hope will be 
echoed heartily by all who have the good fortune 
to read the present volume E J Holmyaki) 


The Thyroid Gland 

The Thyroid Gland da Chemialry and Physiology 
By Prof Charles Robert Harington xiii 
222-1-8 plates (London Oxford University 
Press, 1933 ) 16s net 

T here will bo few more interesting chapters 
in the history of scienix' than that which 
includes the development of our knowledge of the 
chemistry and physiology of the thyroid gland 
Prof Harington’s book offers an excellent basis 
for that chapter He reviews early conceptions of 
the nature of thyroid function, the gradual defini- 
tion of ideas through the study of myxeedema, 
operative and experimental removal of the gland, 
and replacement therapy, to Magnus Levy’s 
demonstrations m 1895 of the characteristic effect 
of the thymid on metabolism 
The concurrent story of the study of goitre is 
outlined from the earliest reconls to the present 
day The eunous persistence throughout the story, 
irom Plmy, about 2000 years ago to the present 
tune, of certain tendencies, for example to associate 
goitre with certam dnnking waters, is of great 
interest Geographical, and age and sex, dis- 
tnbution, ore discussed m relation both to older 
theories and to more modem knowledge The 
inspuxxl attempt of Chatin, early in lost century, 
to correlate the incidence of goitre with low iodine 
supply, without any idea that lodme is an essential 
constituent of the gland secretion, has been amply 
justified by recent work 
The chemical study of the thyroid secretion and 
the exact study of its metabohe action date from 
much more recent times and follow the discovery 
of lodme m the thyroid The prehmiiuwy studies 
showed that "the organic iodine compound is 
attached to a charactenatio globulm which, to- 
gether with a small proporticm of an lodine-firoe 
nucleo-albumin, constitutes the colloid with which 
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the follicles of the normal thyroid are filled*’. 
From there, the account is of work done by Prof. 
Harington and his collaborators They have shown 
that the iodme in the thyroid is divided between 
duodotyroslne and the oharaoteristio thyroid 
amino-acid, thyroxine, the former being regarded 
as precursor of the latter. Thyroxine exerts all 
the efieote on metabolism of thyrpglobulin but, on 
the basis of equivalent iodine content, in less 
degree. It is further shown that a peptide con- 
taining thyroxme as one of the constituent ammo- 
acids, isolated from thyroglobuhn by enzymic 
digestion, is more active than thyroxine alone 
'Prof Hanngton believes, therefore, that such a 
compound, possibly one more complex and more 
active than that isolated, represents the true active 
principle. 

On the physiology side the book is perhaps 
somewhat less satisfying than on the chemical 
While it will possibly bo agreed that “the immediate 
cause of goitre is failure of the thyroid gland to 
obtain an adequate supply of lodme’’, it is doubtful 
whether it will also be accepted as settled that 
“environmental deficiency is the sole cause of most 
endemic goitre’’ It seems possible, assessing all 
the available evidenco, that the deficiency, m 
many cases, may be not primary but conditioned 
by a multiplicity of factors It would bo of great, 
and not purely academic, interest to find a satis- 
factory explanation for the persistent popular 
association of goitre with water or with lime 
Such behefs may be as well founded as the ancient 
use of burnt sponge as a remedy But the water 
belief cannot yet be shown to bear any relationship 
to the lodmo deficiency theory. 

There are other questions, too, that might be 
asked If the dys^yroidism theory of Graves’ 
disease, as enunciated by Plummer, be rejected 
on the basis that "no derivative of thyroxme oon- 
taining less than the full complement of iodine 
either approximates to thyroxine m activity or 
exhibits any toxic properties whatever”, may it 
not immediately be reformulated on the basis of 
Prof. Ilamigton’s own statement that “variations 
may occur m the ammo-acids with which thyroxme 
IB combined to form the active secretion, so that the 
physioli^oal properties of the secretion produced 
by different glands and under different conditions 
may not be quantitatively constant” T 

Prof. Haringtcm contends that there is reason to 
seek the origin of the "thyroid diarrhcea” of 
Graves’ disease outside the gland itself. Anterior 
pituitary, with its reoentiy disoovwad thyrotavpio 
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hormone, offers itself as an obvious scapegoat at 
the moment. But then there is the question of 
whether abnormahty of the pituitary is, in fact, 
associated with Graves’ disease The nddle is still 
to read Those who are interested will find in this 
book the fundamental chemical and physiological 
facts with which any theory of Graves’ disease 
must conform I Lsttoh. 

Human Reproduction 

The Science of Human Reproduction Biologioal 
Agpeets of Sex By Prof H M Parshlcy Pp 
310 (London George Allen and Unwin, Ltd , 
1033) 12s 6d not 

T he author of this book is an American pro- 
fessor of zoology, and from his preface we 
learn that a large proportion of the population 
(of the Umted States *) refuse to accept religious 
guidance m sexual matters, and that he aspires to 
substitute for this guidance the supreme authority 
of science He has succeeded in giving a readable 
account couched in comparatively simple language 
of the structure of the reproductive organs in man, 
which should be quite intolhgible to the average 
educated person 

A very interesting pomt is the author’s explana- 
tion of how at the same time the ova are wafted 
douni the Fallopian tube and the sperm propelled 
up it Parker’s investigations (published in the 
Phil Tran* Roy Soe ) seem to show that sperm- 
atozoa are quite mcapable of such a feat as 
swimming upwards in the face of a down-flowing 
current. Apparently they adhere to the walla of 
the tube, swimming slowly in all directions, and 
are earned upwards in folds of the wall by an 
upwardly directed peristalsis The ova, on the 
contrary, ho &ee m the lumen and are earned 
downwards by the current produced by the cilia 
limng the walls 

Like many Amencans, tho author is a whole- 
hearted supporter of the Morgan theory of the 
determination of sox by the ‘random’ passage of 
sex-chromosomes mto one coll or another. This 
theory, so facile and at first sight so plausible 
(especially when represented by simplified diagrams 
m which all awkward details are left out), threatens 
to become a dogma in the Umted States. Yet a 
wide survey ot the animal kingdom shows it to be 
radically false Sex, one of the most fundamental 
phenomena of life, must be essentially the same 
thing wherever it occurs. As a matter of fact, 
the and spermatozoa of sponges, the lowest 
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Metazoa, are not very different in their histology 
irom those of man, the ^hest. Thera are, how- 
ever, very many cases wnera sex is ‘determined’ 
entirely independently of any possible intervention 
by sex-ohromosomee In the bee, for example, the 
male possesses all the kinds of chromosome which 
are present m the female but they are haploid 
in the male and diploid in the female In Barta 
escuUnta, the edible frog of northern Enropo, a 
large proportion of the tadpoles metamorphose 
mto young females, but of these nearly half change 
into males dunng the period of their adolescence, 
which lasts lour years They develop seminal 
tubes from the peritoneal covering of the ovary, 
which grow mto the ovary and completely destroy 
it, replacing it by a testes Then there is the 
classical case of Prof Crew’s aged hen the ovary of 
which was attacked by tuberculosis, and as a result 
the animal became a cock and produced viable 
spermatozoa It seems clear that there are funda- 
mentally opposed male and female constitutions, 
but that the constitution of every mdividual is 
a mixture of the two, and that the structural 
manifestations of sex depend on the proportion of 
these constitutions and on which gains the upper 
hand in development 

When the author approaches the vital subject 
of sexual behaviour, ho makes some very sensible 
remarks on birth-control and the necessity of 
regulatmg the population But in deabng with 
eugenics he is leas happy He arrives at the con- 
clusion that the object to be aimed at is not the 
breeding of intellectual men (there might be too 
many of them and they might become discontented 
with the positions available for them) but of good 
men, and that goodness is a heritable quality ' 
He pomts out that human sexual behaviour both 
normal and abnormal presents many analogies 
with the sexual actions of the higher primates and 
the same fundamental ‘urges’ are common to both 
Here he relies on the work of Pr. 0 Zuckerman 
on the sexual life of baboons Zuckerman was 
until recently prosector of the Zoological Society 
of London and his work is based on observations 
on the “Monkey Hill’’ in the Zoological Gardens 
and on knowledge gleaned dunng a six months' 
tour in Africa Some who, like the reviewer, 
have had long penods of service on the Council 
of the Society will not agree with tho author and 
Dr Zuckerman that the ecology of Monkey Hill 
presents a fair copy of the natural conditions 
under which these apes hve 

When we further consider the amendments 


which the author suggests to the old code of 
morals presenbed by the “taboos of rehgion’’, 
such as the recognition of sexual promiscuity before 
mamago, and the permission (to the male) of a 
certam amount of promiscuity after it, we are 
enabled in some measure to understand the nse 
and progress of ‘Fundamentalism’ m the United 
States E W MacBbidb 

Agricultural Organisation 
The Planning of AgneuUure By Viscount Astor 
and Keith A H Murray Pp xvii ^ 186 
(London Oxford Universitv Press, 19.33 ) 
6s net 

B ritish agriculture is unquestionably m a 
very serious position, and few will disagree 
with the assertion of the farmers that they are 
nut mainly to blame The essential features of 
farramg that mark it off from other industries are 
that its programme of production must be definitely 
settled many months ahead, that the programme, 
once begun, cannot bo modified, and that the 
amount of production is subject to large and 
uncrnitrollable fluctuations from one season to the 
next In the past few years, these inherent diffi- 
culties have been intensified by the rapid fall of 
prices due to world economic conditions and by 
the numerous coroUancs of that fall It is no 
longer possible for the landlord to act as a buffer 
between his tenant farmers and their difficulties, 
and the State has, of ncoessity, taken over a 
portion of this task 

State-aid mevitably imphes some measure of 
cmitrol by the State The development of the 
quota system is, presumably, regardixi by the 
authonties as the best way of providing assistance 
without unduly restricting the mitiative and 
freedom of action of the farmers Viscount Astor 
and Dr Murray criticise this pohey on both agri- 
cultural and economic grounds They beheve that 
the future of Bntish fiummg hes m hve-stook, 
fruit, and vegetables, and feel that the present 
policy will slow up the change-over to these 
branches of farmmg, and is therefore to be avoided 
They consider that any protection needed by this 
mdustry is better given by tariffs, since they are 
capable of rapid adjustments when necessary ; 
further, tariffs bnng in revenue that can, if cur- 
cumstances necessitate, be distributed to the home 
farmer as a subsidy or bounty. Finally, quotas, 
m their opimon, tend to ‘canalise’ trade to an 
excessive degree, since some f(»m of bottle-neck 
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organisation is necessary if they are to be worked 
Buooessliiljy 

Economists are in too many camps nowadays 
for these views to find umversal acoeptanoe The 
system under which the production of the nations 
of the world was complementary has, in the 
opmion of some thmkers, been ended by the dis- 
coveries of science and the development of 
nationalism If the nations are becoming less 
mt»depondent economically, the old methods of 
tradmg and of financing trade can no longer apply 
unaltered The evolution of now methods will 
take some tune and there are bound to be initial 
mistakes Whatever the policy finally adopteii, it 
must take into account one feature of the present 
depression that distinguishes it from all previous 
ones its association with abundance — potential, 
if not actual Those who hold these views consider 
that the basic problem is how to use abundance 
to improve the lot of mankind mstead of to 
menace them with recumng unemployment 

BAR 

Geography of Asia 

The Continent of Atna By Prof Lionel W Lydo 
Pp xxu 4 777 (London Macmillein and Co , 
Ltd, 1933) 16s net 

A sia covers one third of the land-surface of 
k the globe, and half the world’s population 
is packed mto the Indo-Pacific hinterland, the 
temtones between the Indus and the Amur An 
author attemptmg to sketch its bewildering 
varieties of relief, chmate and natural resources, 
and, at the same time, to summarise coherently 
the effects of geographical control on its products 
and the activities of its peoples, must be equipped 
with an immense detailed knowledge and possess 
literary ability of an exceptional kmd 
Prot Lyde’s earlier work — “The Continent of 
Europe’’ — displayed these essential qualifications 
and they are conspicuous again in the completion 
of this greater task The book is dividixl mto 
“Oeneral’’ and “Regional’’ sections The former, 
occupymg a quarter of the volume, contains the 
mature reflections of a lifetime on the relations 
of Asia with the rest of the world, on its orography, 
Its eastern and western lobes and central portion 
Essays on climate as a whole and in its special 
aspects are followed by accounts of twelve climatic 
provinces, the classification being based on genetic 
omitofi rather than precise statistics These lead 
naturally to surveys of the vegetation and faunas, 
of man and his Aaiatio differentiations. A final 
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chapter is entitled “Some Controls”, and "control” 
18 defined as “the tendency of certain geographical 
conditions to favour or disfavour certain human 
rraponses”, while “response” itself may lead to 
action as well as reaction Amongst other subjects 
introduced here arc the types of social polity 
which the continent presents on so grand a scale, 
and its curious deficiency, with few exceptions, in 
large deposits of those minerals on which European 
and North American civilisation largely rests 
Into such a framework the regional chapters, 
dealing systematically, but in proper proportion, 
with each country, arc skilfully fitted They 
have liecn revised periodically for twelve years 
Ix'fore publication and they bear a corresponding 
finish which reflects the author’s mmd and its 
purposes Standardisation of treatment is avoided, 
the construction of each chapter being determmod 
by the decisive human aspect of the umt concerned 
Thus though the ways of approaching each country 
may iliffer, they converge towards the same 
object, the correlation of the social, economic and 
political life of a people with the physical back- 
ground of their environment and the vaganes of 
the chmate m which they exist Russian Asia, 
the Lands of the Five Seas, the Anatolian Plateau, 
Mesopotamia, Syria and Palostme, Arabia, the 
Iranian Plateau, India, Ceylon, the Indo-Pacific 
Fan, Chma and its dependencies, Japan and 
Manchuria are so studied in turn, and it is un- 
fortunate that a definition of a continent elastic 
enough to mclude Ceylon and Japan was not 
stretched across the South Chma Sea to embrace 
those other islands, often grouped together os 
the East Indies, as well This section is char- 
acterised throughout by a cntical insight finding 
expression m incisive conclusions, which, par- 
ticularly in matters of political geography, do not 
always coincide with other contemporary views 
Short, selected references to literature are given, 
but those recommended m the case of India and 
mentioned on p 436 do not appear The book 
is illustrated with 143 maps and diagrams, and 
those together with the mdex, letterpress and 
bmding leave nothmg to be desired. 

It would be very remarkable if an occasional 
shp in minor detail was not to be found m such 
an encycloptsdic collection of facts, but they are 
rare and of httle account, though the Shan 
plateau, crossed as it is by two railways and 
traversed in all directions by good motor roads 
and busy mule tracks, should not be desonbed as 
“very imperfectly known” (p. 600) 
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The unique oharaoter of this important book 
should assure its systematic use in the geography 
schools and universities of both Western and 
Eastern lands. To a reader desiring enlighten- 
ment on the grave movements vrhich disturb the 
whole of Asia to-day, £rom Kashgar to Colombo 
in one direction and Grom Mecca to Mukden in 
the other, it can be thoroughly recommended 
Finally, a place must be made for it at once m 
the front row of authoritative works of reference 
on Astatic questioiiB generally 

J. CoGoiN Brown 

The Coal Problem 

(1) Coal in the New Era. By Ivor Thomas Pp 
224. (London and Now York . Q P Putnam’s 
Sons, 1934 ) Ss. net 

(2) Smoke and the Atmosphere * /Studies from a 
Factory Town By Dr J B Ashworth Pp 
xii -f 131 (Manchester Manchester University 
Press, 1933 ) 7s 6d. net 

M an digs up certain black stones from the 
bosom of the earth and says to them, *‘Qo 
forth and make heat, power, light, gas and 
olootncity” 

Modem civilisation has been largely built up on 
coal : the fall m the demand for o(m 1 is perhaps 
the most serious industrial problem with which 
Great Bntam is faced. The reasons for the decline 
are numerous ; they include industrial depression, 
more economic use of coal m mdustry, smaller 
domestic purchasing power, competition with 
foreign coal m export markets and with imported 
oil in the home markets. The coal question is a 
tragic example of mishandhng ; mistakes political, 
social, economic and techmeal, have been made of 
every kind. Even yet there is chaos where there 
should be order, m spite of repeated attempts by 
the State and by private bodies to help the mdustry 
to better days Raw coal regards gas and elec- 
tricity as its enemies, and these two great mdustries 
are at each other’s throats, instead of all three 
workmg for the common mterests Each section 
is to-day undertaking costly propaganda on its 
own whereas they should be woricing together in 
the closest harmony. We are repeatedly told that 
a new era for coal and its products has arrived 
and that the raw coal sent to the pit-mouth is to 
be transformed into a variety of more useful and 
more valuable products, but though the disease 
has been diagnosed the doctors quarrel as to the 
remedy. 


(1) Mr. Thomas, writing from the pomt of 
view of the intelligent man mterested in sclentifio 
progress, has sought to sot out the coal problem 
and its solutions. “Science to the Rescue’’ is his 
chapter heading, explained by such subsidiary 
titles as “From Pit to Petrol Tank’’ and “Oas as 
a Motor Fuel’’ He is right m his assumption that 
only science can save the coal industry, though 
with coal it requires far more than the usual 
eloquence and smoerity of the missionary to make 
converts to applying science There is, alas, too 
much human nature among the ingredients which 
go to make up the problem Mr Thomas has the 
courage to set out the pohtical and financial 
aspects of the question, as well as to advocate the 
reconstruction of coal as a rationalised industry 
under a National Power Board His treatment of 
this question deserves thoughtful consideration, 
for it represents a growing opinion widely held 
among the youngw generation 

Individual capitalistic organisations of moderate 
sue are on their trial, kit they have generally 
failed to overcome post-War difficulties the idea 
of control of production by the State is growing 
m favour as countries grow more nationalistic, 
just as the great advantage of operating an 
mdustry as a unit of national size, with unified 
buymg and central sclhng, is being recognised by 
many of the nationals 

This ui obviously a controversial subject but it 
is one well worth examining , the drift is un- 
doubtedly in the direction indicated 

The coal m ining mdustry has many vexed 
questions to settle — ^including wages and royalties 
Its quota system finds few friends among the 
users, whose grumblings so far have been largely 
stilled for patnotic oonmdetations, but the com- 
plamts of the excessive price charged to the gas 
mdustry should be noted Thu u making gas 
dearer than it otherwise need be and retardmg 
the development of gas and the consequent 
elimination of smoke and dirt and fog from our 
cities. Far too many colliery managers consider 
that it is theur sole duty to bring coal to the surface 
without any consideration of its quality or ultimate 
use Perhaps, however, we should remember, as 
Mr W. G. Gordon has reminded us recently, that 
a few years ago it was coal that the world wanted 
and t^t the ublisatum of coal which we are all 
concerned with to-day u a comparatively new idea. 

In oonaeqaenoe of its disorganisation, tiie returns 
of the coal industry ore very inequitably distri- 
buted Aotxnding to Mr. Thomas, whereas the 
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miner gets 9« per ton for his arduous work, the I It is most valuable to have careful records of 


ultunate seller of household coal, after deductmg 
selhng and delivery expenses, reeeived 13s 9-94d 
m 1932 

The more techmcal portion of the book is marred 
by a good many maceuraoies and over-statements, 
but these are minor blemishes in a work which 
should be widely read. For the future, Mr Thomas 
pms his faith on the use of coal to produce oil by 
hydrogenation, on the extension of low temperature 
carbonisation replacing raw coal, on the develop- | 
ment of electricity, and on the use of gas as a 
motor fuel The amoimt used m industry, as loco- 
motive fuel and on ships, is expected to diminish j 

(2) Dr Ashworth deals with another, though 
m our opinion anything but minor, aspect of the 
coal problem, the formation of smoko and soot in 
a manufacturing town — ^Rochdale — which is par- 
ticularly unfortunate in this respect Ho has 
devised apparatus to measure vanous features of 
the evil, m particular the deposited impurities, the 
horizontal pollution and the suspended matter 
The hourly and other records taken over a ponod 
have enabled a number of interesting deductions 
to be drawn 

Perhaps the most interesting of these has 
relation to the influence of smoko and hot gases 
from factory chimneys on rainfall, which is ap- 
parently less on Sundays, when the factories are 
not working, than on the other days of the week 
A very oonsidorable amount of statistioal evidence 
18 cited m support of this conclusion Equally 
Monday has contmuoiisly high rainfall values 
from flam until 3pm, when the smoke emission 
due to startmg up the factories is at its greatest 
In clean areas there is no such unequal distribution 
of the ramfall on particular days of the week 

The influence of atmosphenc pollution on light 
has also been studied, the iodine, methylene blue 
and photographic methods being carefully studied 
and compared Sunday being the cleanest day is 
also that of highest light mtensity in Boohdale, 
whereas in Ventnor and even m London there is 
httle or no difference between the various days of 
the week in light mtensity. Rochdale has only an 
average light mtensity per day of 0 6 oompanxl 
with I'fl for London and 6 3 for Ventnor The 
average deposit per month per square kilometre 
at Rochdale is 17 '2 rnetne tons, which eompares 
with a figure of 6-4 tons in a residential town like | 
Cheltenham. It is estimated that more than fld 
per eent of the total deposit in Rochdale is &om 
factory ohimnejrs. 


this kmd, and it is to bo hoped that they will be 
oollectod m many centres Seeing that most of 
the smoke is preventable, and considermg the 
harm its prosonoo does to health and property, it 
is a striking mdictment of our habit of accepting 
a state of affairs which no civilised body of men 
should tolerate 

Somehow eveiything connected with coal has 
its dingy side in restless, grimy, utihtanan, man- 
made England E P. A. 

Atomic CkiUisions 

The Theory of Atomic Collisions By N. F Mott 
and Dr H S W Massey (The International 
Senes of Monographs on Physics ) Pp xv -1-283. 
(Oxford Clarendon Press , London Oxford 
University Press, 1933 ) 17s fld net 

T his book gives a very complete account of 
the quantum theory of collisions In an 
introductory chapter, some theorems of wave 
mechanics are stated The following four chapters 
are devoted to such eolhsions m which the mtemal 
state of the colhding particles is not changed, even 
dunng the collision, that is, so to speak, collisions 
of ngid particles First of all, the general formula 
for the scattenng by a central field of force is 
denved The case of a Coulomb field is discussed 
m greater detail Then a chapter on electron spm 
IS included, m which great care has been taken to 
explain the peculiar spin -wave-functions Fmally, 
the collision of two identical free particles and 
the important rflle of exchange therein is treated 
The mam part of the book deals with the col- 
lisions of electrons with atoms. The first chapter 
supplies the necessary mathematical tool, namely, 
the calculation of a solution of a given differential 
equation which represents an outgomg spherical 
wave As a special case, Born’s approximation 
18 denved The connexion of the exact formula 
for the Boattenng by a central field of force with 
the Born formula as well as with the classical 
theory is discussed Then a very valuable num- 
mary of the methods available for treating col- 
lisions with atoms is given, special attention being 
paid to the more complicated processes such as 
electron exchange, etc Afterwards, the various 
kinds of eolhsions are treated m detail For elastic 
collisions of fast electrons, Bom’s approximation 
oan be applied, whereas for medium velocities the 
distortion of the electron wave by the field of the 
atom has to be taken mto account In both oases 
the theory eompares favourably with exponment. 
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For slow electrons, however, the theory appears 
to be still far from complete, mainly because there 
is no approximation for the exchange effect which 
is sufficiently accurate and at the same time 
sufficiently easy to handle Even the conditions 
under which exchange becomes important are not 
yet exactly known 

The theory of inelastic collisions of fast electrons 
with atoms appears to be almost complete The 
probability for excitation and ionisation of the 
atom, the stopping power, the angular distribution 
of scattered and ejected electrons, can bo calculated 
from Bom's method in accordance with experi- 
ment More of a quabtativo nature are the theo- 
retical predictions about the melastic scattenng of 
slow electrons by heavy atoms. The scattenng of 
electrons by molecules con bo calculated with fair 
accuracy by adding the scattermg amphtudes from 
the constituent atoms The discussion of the 
vanous types of excitation, ionisation and dis- 
sociation occumng if a molecule is bombarded by 
electrons is very clear 

Much has still to be done upon the collisions of 
two heavy particles such as atoms and molecules 
The book states many important questions, 
especially m the field of chemical kinetics, and 
gives the methods for treating them and the results 
obtained up to the present 

The last two chapters deal with Dirac’s method 
of variation of parameters, with the relativistic 
scattenng formula and the calculation of the field 
of a nucleus from the anomalous scattenng of 
a-particles 

There is, we think , no collision problem of any im- 
portance which 18 not mentioned m the book,and for 
most of them at least a quahtative theory is given 
But it 18 of even more value that the book not 
only compiles the results and theoretical methods, 
but also points out clearly the conditions under 
which each method is apphcablo The standard of 
the book is rather high, and there are some sections 
that will appear not easy to read This is, however, 
only natural, because some of the collision prob- 
lems, especially those involving slow particles, 
requux) rather complicated mathematics The 
development of the mathematical methods apart 
from the physical application will be found helpful 
It IS of special value that many results of the 
authors hitherto unpublished are included m the 
bcok, elucidating points that have not been clear 
even to the expert 

The book will, without doubt, be indispensable 
for everybody doing research on ctdlisions either 


theoretical or experimental The experimentalist 
will draw much information from the great 
number of tables and figures representing the 
theoretical results Moreover, it will bo of great 
mtorest to a'l those who, having a sound general 
knowledge of wave mechamca, wish to know more 
about this specially attractive apphcation of it 
HA Bsthk 

Electrical Measurements 

(1) lItgh-Frequeney MfiaguremetUs By August 
Hund (International Senes in Physics ) Pp 
XI +401. (New York McGraw-Hill Book Co , 
Inc , London McGraw-HUl Publishing Go , 
Ltd , 1933 ) 30s net 

(2) Advanced Eleetrxeal J^eamremente By Dr 
William R Smythc and Dr Walter C Michels 
Pp X+24U (London Chapman and Hall, 
Ltd , 1033 ) 15s net 

(1) 'T^HE casual reader may be surprised by the 
easy confidence with which the piib- 
kshers impnnt “First Edition" on the title page 
of this book But they are certainly justified , 
there can bo no reasonable doubt that the work 
will run through many editions, for it is excellently 
done, and is very easily the best that has yet 
appeared on this complex subject It would be 
difficult to find any tyjie of problem in high- 
frequency measurement which escapes mention 
This catholicity, indeed, bnngs with it one dis- 
advantage which might well be corrected in a 
later edition the range of methods covered is so 
wide that cntical comparison, on which the reader 
might base a choice of method, is insufficiently pro- 
vided It would bo genuinely helpful if the author 
would follow “Baedeker” and the "A A Hand- 
book” in attaching stars to recommended methods 
In the eighteen chapters of the book, the author 
deals, with a great deal of wisdom and helpful 
inter-relatmg comment, with the special tochmque 
of measurements at high frequency, givmg special 
attention to the wide range of physical phenomena 
which must bo kept in mind if the ultimate 
indication is to be truly interpreted in terms of 
the quantity to be measured The first chapter 
deals with fundamental relations and circuit 
properties, and the second with high-frequency 
sources and other useful laboratory apparatus. 
In the third the author quite illogically, but quite 
nghtly, includes the measurement of mmute direct 
currents in bis discussion of measuring systems 
for high-frequency currents , later chapters deal 
with the measurement of voltage, fiwquency. 
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oapacitanop, self-mdnotanoe, mutual mduotance 
and coupling, ofFoctivc reaistancc, high-frequency 
power and losees, decrement, power-faetor, phase 
difference and sharpness of resonance, and ferro- 
magnotie properties A very satisfactory chapter 
on tube measurements deals with a wide range of 
thermionic tubes and associated circuits, and this 
IS followed naturally by a chapter on modulation 
measurements 

Amongst the most valuable and novel sections 
of the work are the treatment of determinations 
on aerials and Imes, and on wave propagation 
On both these aspects of high-frequency measure- 
ment it has been extremely difficult for the student 
to find safe guides without a wide search of tho 
litorature Should ho require more information 
than can be compressed into these chapters, he 
snll find the author’s selection of referi'iices at ! 
once generous and judicious The two remaining 
chapters deal with piciio-elcctnc apparatus and 
with miscellani'oiis measurements and data 

The first edition of a work, by one man, on this 
heroic scale, cannot be free from minor blemishes 
The language freijuontly has a flavour of incom- 
plete translation from the Gorman tho ‘thermo- 
cross’, the ‘stoic metal’, the ‘step-over resonator’, 
the ‘space condenser' and the ‘spacious pole’ are 
unfamiliar and a little disturbing There are 
occasional lapses from the generally high level of 
clanty, precision and care , the statement that 
“this alloy has a high temperature coefficient'’ 
comes to an untimely end before we have learned 
what property it is that vanes so rapidly with 
temperature Similarly “a sensitive galvanometer 
(10 IS mystenous But these flaws, such mis- 
prints as those in the formulra of pp 22, 43, and 
211, and th“ inadequate explanation of “bisym- 
bolic multiplication’’ by mere reference to a paper 
of 1920 are amply offset by coiTCS|)onding high 
peaks m the book As typical peaks we may ntc 
the matter of pp 08, 103, 124, 131 and 230, and 
wo may rejoice that on p 18fi the author has | 
given the circuit values that are required to | 
preserve tho circuit diagram of a beat-frequency 
generator from bouig a snare and a delusion The 
next edition will doubtless recognise the cathode 
ray oscillograph as a photographic reconler and 
not as a merely visual device Meanwhile the first 
edition IS a great work 

(2) Drs Hmythe and Michels have produced a 
useful handbook for the instructional laboratory, 
but the title which they have chosen is somewhat 
too wide for the scope of the work itself. The 


conventional methods for the measurement of 
resistance, current, potential difference, quantity 
of electricity, and magnetic properties arc ade- 
quately discussed, without any revolutionary 
improvement in exposition over previously avail- 
able works 

Measurements on vacuum tubt‘H (that is, diodes 
to tetrodes) and on high-frequency circuits are 
treated in a summary and rudimentary way, while 
the chapters on alternating cuirent work arc 
likely to leave the student a good deal to unlearn 
on tho relative merits of different devices The 
remaining chapters, on electncity in gases, elec- 
tn(»l thermometry, radiation measurements and 
electrochemical measurements ore more useful 
than the others, because they are less readily 
found elst'where 

Review of Physical Chemistry 

(1) Introduction to Phyateal Chemistry By Prof 
Alexander Findlay Pji vu f 492 (London, 
New York and Toronto Longmans, Green and 
(!o . LUl , 1933 ) la fid 

(2) Recent Advancca in Phyavxd Chemiatry By 
Dr Kamuel Glasstone Second edition Pp 
viii 1-498 (liondon J and A Churchill, 1933 ) 
15s 

(1) pROF FINDLAY’S book includes all that 
-I a student begimuiig the systematic study 
of physical chemistry requires, and is of such a 
standard that it can serve as an introduction to 
the more advanced parts of the subject, the 
references to the literature which ore given also 
being very useful m the latter respect The 
histoncal method is generally followed, yet m 
all parts the treatment is thoroughly modem, the 
recent developments of the subject bemg ade- 
quately dealt with Tho mathematics required 
goes no further than the elements of the calculus, 
without which no progress can be made m the 
study of physical chemistry. 

Tho book commences with a chapter < 
constitution of matter, including atomic numbers, 
isotopes, radioactivity and the electromo theory of 
valency The following chapters deal with tho 
properties of gases, liquids and crystallmo sohds, 
mcludmg crystal stnicture The explanation of 
the Joule-Thomson effect on p 66 requires modifi- 
cation, since a gas may obey Boyle’s law and yet 
exhibit a Joule-Thomson effect The study of 
dilute solutions follows, all the fundamental 
equations beuig deduced , and hme, as in the rest 
of the book, an excellent feature is the adequate 
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duouaaion of experimental methods and apparatus. 
This section inoludos otectrolysis. Thermo* 
chemistry, homogeneous equihbrium, reaction 
velocity, catal)r8iB and thermodynamics, includmg 
an elementary account of Nemst’s theorem, follow 
The book then deals with strong electrolytes, 
activity, hydrogen ion exponent, hydrolysis, m- 
dicators, titrations and buffer solutions, and this 
part of the book is deserving of special commenda- 
tion for the clearness of the treatment and the 
adequacy of the information conveyed m a 
reasonable space. In the thermoohemical sections 
it would perhaps have been better if the author 
had used the modem abbreviations ‘goal* and 
*k.oal * instead of ‘cal.* and ‘Cal *, which sometimes 
lead to error. 

The chapter on electromotive force is carefully 
written and comprehensive, although an example 
of the mtroduction of the equation for liquid 
junction potential in the case of an actual cell 
would have been useful, smco this matter is one 
which often proves difficult to students, par- 
ticularly m the signs The rest of the book oon- 
tams chapters on photochemistry, heterogeneous 
equilibnum, the phase rule (which is illustrated by 
a very woll-chosen set of examples), adsorption and 
the colloidal state A good collection of numerical 
and other exercises is given at the end of the book 

Prof Fmdlay’s book is an excellent mtroduction 
to its subject. Without suffenng from the defect 
of many elementary works, that of bemg too 
sketchy and avoidmg difiBcult matters, it is yet 
well within the comprehension of the student 
Anyone who meuters the course provided will be 
weU on the way to a sound knowledge of modem 
physical chemistry, and smee this subject now has 
such important bearings on other sciences, the 
book should make an appeal to a wide field of 
users It is excellently poduced and the pnoe is 
very moderate 

(2) Dr Qlasstone’s book, which has reached a 
second edition after two years, appeals to the 
more advanced student, who has already mastered 
the contents of such a book as the preceding 
After the fundamentals have been dealt with, the 
teacher or student is ftuied with a large field of 
more recent and more advanced work which it is 
impossible to cover m the part of the year generally 
devoted to advanced physical chemistry in univer- 
sity courses. Some selection is necessary and Dr 
Glasstone has made a popular choice of sul^eots 

The first chapter deals with the structure of the 
Atom and the modem theory of valency. In the 


new edition a section on wave mechanics appears, 
and although the treatment is extremely sketchy 
and on the lines of the “Annual Reports" of the 
Chemical Society, it may serve to give an idea 
of the possible meanings of expressions now used 
rather vaguely by some chomioal authors Recent 
work on nuclear disintegration, the neutron and 
the positive electron is mentioned The chapter 
on the paraohor illustrates the applications in the 
determination of stmoture The chapter on dipole 
moments has been extended to mcludo an elem- 
entary treatment of rotation , that on molecular 
spectra now oontams a discussion of potential 
energy curves, and as m the first edition also 
deals with the Raman effect Homogeneous gas 
reactions are dealt with m more detail, mcludmg 
a discussion of activation energy and reactions in 
solution The chapter on photochemistry has been 
improved by a fuller discussion of reaction me- 
chanism Surface potentials are now dealt with 
in the chapter on the properties of surfaces The 
chapter on heterogeneous catalysis covers the 
field very well m a limited space. Strong electro- 
lytes are dealt with too summarily to be quite 
satisfactory, and the chapter devoted to them 
could with advantage have been twice the present 
length, some rather speoulativo material from 
other sections being samfioed The last chapter, 
on acid-base catalysis, gives an adequate review 
of the subject 

Withm the limits of about 600 pages, the author 
has managed to give a survey of a few selected 
parts of modem physical chemistry, which is 
perhaps as satisfactory as is possible No one will 
consider that every section is adequate and most 
teachers will wish that other subjects in which 
they are interested could have been included 
This would, however, have defeated the object of 
the author m giving a concise yet adequate survey 
of a few topics, and would have caus^ the book 
to grow to at least double its present size The 
references to the literature will enable the teacher 
to equip himself for lectures and the keen student 
to extend the knowledge of subjects in which he 
has been interested by the author 

Dr. Glasstone’s book fills a well-defined place m 
the hterature and there is httle doubt that it will 
remain popular for some time, especially if the 
author takes such pains to keep the material up 
to date as he has m the present revised edition 
The book is well pnnted on a rather heavy paper 
and is somewhat expensive for its size 

J. R PaBTDrOTON. 
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Short Reviews 


Anthropology 


Valenge Womtn the. Soetal and Economic Life of 
the Valenge Women of Portuguese East Africa 
An Ethnographio Study by E Dora Earthy 
(Publuhod for the International Institute of 
African Languages and Cultures ) Pp xi +251 | 
24 plates (London Oxford University Proas, 
1033 ) 25« net 

Although the entry of women mto the anthro- 
pological Held has b^n to fill what was for long 
a serious gap m ethnographical investigation, 
much has still to be done llie value of observation 
from the woman’s smcial pomt of view is well 
illustrated by Miss Earthy’s study of Yalenga 
women The Valenga were desenb^ to a cert^ 
extent by M Junod in his book on the Bathonga , 
but Miss Earthy has earned his observations 
further ; and wnting with the place and function 
of women in the oommumty more particularly as 
the subject of investigation, she has given a frosh 
oncntation to subjects usually regarded too ex- 
clusively from the point of view of the male mem- 
bers of the tnbe This is especially to be noted 
m the account of such a topic as mamage, and 
appears very clearly in her account of the details 
of the observances which precede, accompany and 
follow the nte It also has an important influence 
on the account of family relations 
The most valuable oontnbutiun to our know- 
ledge, however, will be found m the account of 
female initiation, where the author has been able 
to add to her generalised account of the nte, the 
recollections, reported in detail, of individual 
mitiates who had undergone the ceremony at 
varying penods m the past It has thus been 
possible to note changes which have taken place 
in the nte, and to draw inferences as to its original 
character from observances which have vamshed 
in recent years 

La race, les races . mtse au point d'ethaologie 
somatique Par Prof George Montandon 
(Bibhoth^uo Bciontiflque ) Pp 299 + 24 {dates 
(Pans ■ Payot et Cie, 1933 ) 25 francs 
Paoj G. Montandon, now professor of ethnology 
at the £cole d’Anthropologie, Pans, has given us 
m this book an introduction to the study of the 
races of man which is intended for both the 
beginner and the layman He opens with the study 
of ‘race’, defining it, and then dealing with the 
various methods of study and the characters by 
which race is differentisted in man Particultw 
attention is paid to the latest developments of 
the study of heredity as apphed to human races, 
and the evidence which may be afforded by the 
blood groups is demonstrated. He then deals with 
racial origins and distribution, electing the holo-’ 
genetic m preference to the monogenetie pomt of 
view. Next he passes on to the doKiription of the 


significant physical characters in each of the 
pnncipal races of mankind, classifymg them under 
the main headings of pygmies, negroids, Ved- 
Aiistralmds, Mongoloiils and Europoids M. 
Montandon’s concept of racial filiation loads to 
an original plottmg of racial migrations, which 
would bring the earliest immigrants into America 
by way of the south instead of the more generally 
accept^ north Here he accords with the theories 
of M Rivet and others M Montandon expounds 
difiioult material with great clarity 

Biology 

La paldontologie et lea grai\da probi&mea de la 
biologie g^ndrale 1 L’Evolution, adapiationa 
et mutations , herceaux et migrations Par Prof 
Charles Fraipont et Dr Suzanne Lcclerq 
(Actuaht6s scientifiques et industnclles, 47 ) 
Pp 38 0 francs 2 Adaptatuma et muUUiona , 
position du probUme Par Prof C bYaiixint 
(Actuahtds scientifiques et industnelles, 48 ) 
Pp 26 6 francs (Pans Hermann et Cio, 

1932) 

Thkss two pamphlets discuss certain evolutionary 
problems from the palteontologicol pomt of view 
I^rt 1 considers the question of ‘craimes’ or pomts 
of origin of species, and thoir subsequent migra- 
tions Maps are given showing the geological os 
compared with the present distribution of various 
plant and ammal groujis The plants considered 
mclude certam M^ttiales, the tropical genus 
Engdhardtia of the Juglandaceoe, Juglana, the 
Gmkgoalcs, Araucanans, Taxodium, Sequoia and 
Eucalyptus The ammals mclude the Athyridce 
(BrocLopods), the Rhynchocephalians, the masto- 
dons, elephants and horses It is, of course, well 
known that these groups show marked contraction 
m the areas occupied by them dunng sucoossive 
geological penods This the authors call "contn- 
petal concentration”, and they draw the much 
more debatable conclusion that each speaes or 
group began with a maximum distnbution — often 
world-wide — ^which has smee undergone pro- 
gressive reduction 

The theory of centres of origin is thus demed, 
the alternative being that a species is derived 
simultaneously over the whole of its area from a 
previous sjxicics — a view which many will find 
unacceptable 

Part 2 18 a short review of theones of trans- 
formism, m which the Lamarckian pnncijile is up- 
hold, but without any new evidence m its favour. 
The conclusion is expressed that adaptation is the 
basis of the formation not only of sp^ies but also 
of genera, orders and all imjMrtant systematic 
groupings. Many modem biologists would eon- 
aider tlm extreme view to be gainsaid by a mass 
of evidence, particularly from systematic botany 
R.R G. 
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Life and Livtng a Story for Children By Dr 

E P Phillips Pp XIV + 162 (Ashford L 

Reeve and Co , Ltd , 1933 ) 6e net 
Db Pbiujps has aimed at presontinj^ the facts 
underlying problems of life which are usually 
taboo m the eumculiim of the adolescent boy 
or girl The delicate, yet straightforward, manner 
in which ho U'lls the story of sex, evolution and 
heredity is striking In fact, we may say that it 
is the best exposition of the subject of this standard 
we have read 

The subject matter is one complete whole The 
story opens with reflections on life in general 
Then follow several chapters devoted to various 
forms of reproduction in the plant and animal 
kmgdoms, leading up to man The structure, 
evolution, and psychology ol man is then dealt 
with in more detail Civihsation and nilture 
receive treatment in the last several chapters, 
where marriage, morals and rehgion are discussed 

It IS a pity that Dr Philbps has not given 
less space to sex and devoted more to certaui 
other aspects of the biology of life Much of the 
matenal on rehgion and morals, too, we think, 
should have be(>n curtailed in a book meant for 
readers of such tender years 

Unfortunately, people are seldom prepared to 
buy such books for their children , few schools 
will be able to aflronl the price But, though the 
aim of the author is rather narrow, and not a 
general survey of biology, it is an excellent book, 
and, m schools, would form a splendid supplement 
to a more formal treatise As a home reader it is 
most desirable The author has a compelhng style, 
and many of the diagrams are well executed and 
refivHhingly original m style 

Invertebrate Zoology By Prof Robert W Hegiier 

Pp \m+570 )-S plates (New York The 

Macmillan Co , 1933 ) 20s net 
This work has grown out of the revision of the 
author’s “Introduction to Zoology’’ (1912) and is 
mtended for students who have already taken their 
first course of zoology and desire to obtam a more 
comprehensive knowledge of the invertebrates 
While prepared pnmarily for American students, 
and citing wherever possible Amencan examples, 
it will be found useful by students elsewhere, as it 
IS wntten in an interesting manner and deals 
adequately with the principal features of structure 
and biology ol representative members of the 
reactive groups 

The first 118 pages are devoted to the Protozoa 
and, as would be expected from the author’s expert 
knowledge of this phylum, contam a trustworthy 
and clear account in which the parasitic forms 
receive their due, but not an undue, share of 
attention Praiseworthy features of the book are 
its attention to the biology of the groups and the 
inclusion at the end of each of the more important 
groups of a brief history of our knowledge of the 
group A short bibhography is appended to each 
chapter A few of the smaller groups are raiher I 


summarily dealt with ; for example, the Brachio- 
poda, Chetognatha and Phoronu arc all contained 
m four pages The statement that the larva of 
Phoronia resembles a trochoephere may lead to 
misapprehension, and the body cavity of Nema- 
toda ^ould not be calleil a coelom 'The author 
has been, as he states, at considerable pains to 
bring his book up to date and he deserves com- 
mendation for his success in dealing with a great 
body of matenal so skilfully 

Birda of the Falkland lalanda a Record of Obaerva- 
tton wUh the Camera By Arthur F Cobb Pp 
88 (London H F and G Witherby, 1933 ) 
7ii fid not 

Thb contents of the volume are practically all, 
if not ontirelv all, the written result of the author’s 
own seven years’ residence on Bleaker Island and 
other islands of the group It is not, perhaps, 
intended to be a scientific treatise on the birds of 
the Falklands, nor to be an exhaustive hst of the 
birds which occur there , on the other hand, 
nobody who reads the book can fail to find much 
m it that IS both novel and interesting No 
descnptions are given of the various birds referred 
to The letter-press deals entirely with notes on 
the range, habits and mdification of each species 
Altogether it gives notes on thirty-one species of 
birds found on the islands, mcluding goose and 
ducks, penguins, albatrosses and gulls, waders and 
birds of prey 

The photographs which accompany the letter- 
press are very good and are of especial interest, 
for the author has taken pains to include many 
which show the type of country the birds inhabit, 
while there are many excellent plates of breeding 
haunts, nests and eggs 

This is a httlo book which can bo recommended 
with confidence to anyone with an hour to spare 
who would like to learn somethmg hitherto un- 
recorded about the birds of the far-off Falkland 
Islands It is well got up, the pnnting good and 
the misprints rare 

Chemistry 

Qval%tat%ve Chemxcal Analysis e-ertaxn Principles 
and Methods used »n Identifying Inorganic 
Substances together with a Systematic Survey of 
the Chemistry of these Maten^ By Dr Roy K 
MoAlpine and Dr Byron A Soule (Based upon 
the text by A B Pracott and 0 C. Johnson ) 
Pp. XU +696 (London Chapman and Hall, 
Ltd. 1933.) 21s net 

This manual is much more than a treatise on 
quahtative analysu, since it contains a mass of 
general information on the elements and com- 
pounds which are hkely to be met with in the 
analysis of morganio materials, includmg the leas 
common elements It is provided with full 
references to the hteratnre The group separations 
are the usual ones, but the tables for each group 
are arranged m an unusual symboho form which 
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iH far from clear On account of the large amount 
of detail, the work is not suitable fur the elomontary 
student, who requires a clear set of tables, but the 
advanced student, the teacher and the practising 
analyst will find it of interest and value With 
so much detail, some mistakes are almost inevit- 
able, as when dithiuniu acid is said to bo obtained 
(p 611) by the action of carbon dioxide on barium 
(hthiunate, and the product of the action of 
stannitc on bismuth salts is given as bismuth 
oxide (BiO) on p 244 and (correctly) as bismuth 
on p 224 The long section on balancing equations 
(pp 620-666) IS of doubtful value, and that on 
solubihty product (pp 44-137) is, as the authors 
recognise at the end, too far removiHl from practice 
to serve as a safe guide m the laboratory The 
book is one which every chemical laboratory could 
usefully have available for reference 

A Short Oryanic ('hemxatry By Dr F Sherwood 
Taylor Pp viii -1-378 (London William 
Hcincmann, Ltd , 1033 ) 5s 
The present book is an abridged form of the larger 
work bv the same author and contains those parts 
of the subject required by the first year student 
The theoretical parts an* almost as full as in the 
longer book and the treatment of the simplest and 
most important compounds n'ninins almost un- 
alterwl Experiments arc dcscnbixl, so that the 
b<K)k gives a complete eoiirsi* in elementary organie 
chemistry Them are also questions and numeric al 
and other problems, with answeis The* text is 
clear and accurate and the bnef descriptions of 
laige-scalc operations are much more up-to-date 
than IB usual in such books The mcxlem formula* 
of the carbohydrates are given The discussions 
of theoretical matters, such os stereoisomerism and 
the structure of benzene deserve special c*ommeiid- 
ation. Dr Taylor’s book is a very satisfactory 
course of elementary organic chemistry and cun 
be recommended both for schixils and for jiiiiioi 
students in universities 

Laboratory Tables for QvaUtative Anaiyna Drawn 
up by the Demonstrators m Chemistry, Univer- 
sity of Manchester Fourth edition, revised and 
rewritten by Dr Cohn Campbell and J B M 
Herbert 17 cards (Manchester Manchester 
University Press, 1933 ) 3« fid net 
These tables have been famihar to several genera- 
tions of students passmg through the Chemistry 
Department at Manchester and their exeoUenoe 
has been amply demonstrated over a long penod 
of time In their new form an alternative sohemo 
for the separation of phosphoric acid in Groups 
III-IV IS given, and two sheets on the less common 
metals, Mo, 'fi, V and W, provided The 
explanatory not^, a very valuable feature of the 
tables, remain, but have been revised when 
necessary m the light of modem theory. These 
tables provide a scheme of quahtative analysid 
which has been thoroughly tested and their use 
con be recommended m all chemieal laboratones. 


Chftntral Caleulattona thar Theory and Practice. 
By A King and Dr J S Anderson Pp x l 181 
(Lonilon Thomas Murby and Co , New York 
D Van Nostrand Co , Inc , 1933 ) 4s fid not 
The present c olicction of examples is aceompamed 
by explanatory matter which w found in all the 
usual textbooks and could quite well have been 
omitted Whilst bnef summanes of the theory 
are desirable m the ease of books of calculations 
on physical chemistry, they take up space and 
a«ld to expiense in clementarv works The example's 
given are very suitable for Htiidents taking the 
Intermediate Science and Higher SehcHil Certificate 
examinations Answers arc jirovided to alternate 
problems only The* calculations m volumetric 
analysis are all hascsl on the use of normalities, 
and an insistence on this will remove the habit 
acquired by some Mtiidcnts of workmg out such 
results by unnecessarily long and unscientific 
methods The book is a good and straightforward 
collet tion of jiroblcms which should fulfal the 
purpost* for which it was written 

Mathematics 

(1) Loganthmeiica Britannica being a Standard 
Table of I/oganthms to Tietnly Decimal Plaeeji 
Port 6 Numben 60,000 to 70,000 By Dr 
Alexander John Thompson I*uiued by the 
Biomctne Laboratory, University of London, to 
commemorate the Tercentenary ot Henry Bnggs’ 
publication of the Anthmelira LogarUhmiea , 
1624 (Tracts for Computers, No 18 ) Pp 
v 1 100 (Cambridge At the University Press, 
1033 ) 16s not 

(2) Tables for the Development of the Disturbing 
Function with Schedules for Harmonic Analysis 
By Ernest W Brown and Dirk Brouwer Pp 
V -+ 7.3-167 (Cambridge At the Universitv 
Press, 1933 ) 10s fid net 

(3) VierateUiqe Tap In der Kreis- und Hyper- 
belfunktiontn, aowie ihrer fimkehrfunklionen im 
Komplejcen Bercchnet und erlautert von Robert 
Hawelka Im Auitrog des Elektroti'chnischen 
\'crcm8 E V in Berlin, hcra iisgcgcben von Prof 
Dr Fntz Emde Pp v-f-109 (Braunschweig 
Knedr Vieweg und Sohn A -U , 1931 ) 10 gold 
marks 

(1) T’his, the fifth part published, contains a 
frontispiece photographic reproduction of a letter 
from Henry Briggs to John Pell Dr Thompson 
hopes to produce another part contaimng the 
logarithms of numbers fi om 10,0(X> to 20,000 some 
time this year 

(2) These tables give coefficients designed to 
foeihtate the numerical development of the disturb- 
ing function 111 planetary perturbations Writmg 

(1 - a*)*(l -i «•— 2a cos S)"* — i cos * S, 

1-1 

Tables I-IV give eight place logarithms of the G’s 
fors^ j, L L i- 0,1,2, .,11, with the argument 

p=a' - (1 -«*) m the mterval 0 00 - 2 *50 Table V 
gives ooefficients of the expansion of in powers 
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of (p— 3) and (p-4) Tables VI and VII give 
(1 — B*)* for »=0-4, a=\, with the argument 
B in the interval 0 900—0 960 The remaining 
tables give oertam special data. Schedules for 
harmomo analysis are appended with fully worked 
examples 

(3) These useful tables give, to four decimal 
places, circular and hyperbolic sines, oosmes, 
tangents and cotangents of the complex aigument 
+ty, and the corresponding inverse functions 
The umt of the real part of the angle being a nght 
angle, the whole complex plane is covered by 
tal^g X from 0 to 1, y from 0 to 1 and then 
from 1 to 0, all at mterval 0 02 A similar device 
is adopted for the inverse functions Printed first 
differences are given both down and across the 
tables Where linear mterpolation is insufficient, 
exponential inte^olation is used by moans of an 
auxiliary table The auxihary tables, nomograms, 
and reliefs of the functions are in a separate re- 
movable part, which makes their use very con- 
vement L M M -T 

Theory of Funeltons - as Applied to Engineering 
PrMema Edited by R Rothe, F Ollendorff 
and K Pohlhausen AuthonziHl translation by 
Alfred Herzenberg Pp x 1-180 (Cambndgo, 
Mass ‘ Technology Press , Mass Institute of 
Technology, 1033 ) 3.60 dollars 
Thx well-known German book, “Funktionoii- 
themiu und ihre Anwendung in der Tochmk”, 
published in 1931, is now available m an English 
translation The first section, vmtten by R 
Rothe of Berhn, is devoted to a mathematical 
discussion of the functions required in the solution 
of many advanced engmeenng problems It deals 
with the complex variable, hne integrals and their 
relationship to potential theory, complex integra- 
tion, power senes and Laurent’s series, residue 
theorems and singulantios 
The second section is concerned with tho 
apphcations, and each problem is dealt with by 
an expert Electnc and magnetic fields are 
discuss^ by W Schottky, two-dimensional fields 
of flow by K Pohlhausen, field distnbution in tho 
neighbourhood of edges by E Weber, the complex 
treatment of electric and thermal transient 
phenomena by F Ollendorff, and the spreading 
of electnc waves along the earth by F Noether 
The text is well written though essentially bnef, 
and it IS claimed that the book is the first authonta- 
tive work on its subject m English It should 
certainly be of great value to all who are mtorested 
m the study of those new practical problems to 
which the advance of science oontmually gives rise. 

Coura de mAsanique rationneUe Par Jean Chary 
(Cours de la Facultd des Sciences de Pans ) Tome 
1 Dynamtque du point materiel. Pp v-f392 
(Paris Qauthier-ViUarsetCie, 1933.) TOfirancs. 
The book before us is the first volume of a course 
in mechanics given by the author at the Faculty 
of Science at Pans, in accord with its sub-title. 


it deals with vectors, the fundamental principles 
of dynamics, general theorems, the motion of a 
particle— rectihnear, curvilinear and upon a sur- 
face — and finally, with motion relative to the earth. 

In characteristic French style, there are no 
exercises for the reader, whilst tho text is mainly 
devoted to a discussion of general theorems, very 
few particular cases being deduced The rimple 
pendulum, for example, is first worked out as an 
ollpitio integral, whilst the simple case of replacing 
ta.n0 by 6( is disposed of in a short note at the 
end The whole course is nevertheless very useful 
and interesting, but the price is somewhat high 
for the average British student 

Miscellany 

(1) Ooeihe ala Chemtker und Techniker Von Paul 
Walden Pp. 87 (Berlin : Verlag Chomie 
GmbH, 1932 ) 2 gold marks 

(2) Oothea naturunaaenaehaftlichea Denken und 
Wirken dre% Aujaatze herauagegeben von der 
Sehnftkitttng der ZeUaehrift “Die Naturunaaen- 
achafien” I^ iu 4 99 (Berlin Juhus Springer, 
1932 ) 3 60 gold marks. 

Goethe’s interest in natural science is an out- 
standing charactenstio of his all-embracing genius 
His writings often display a detailed knowledge 
of the processes of Nature , and his intuitions in 
many instances are almost prophetic. When he 
was twenty years of ago, he made experiments 
with the “Liquor Silicium’’ (1709) which led him 
to the view that a great deal can be discovered 
about the nature of the elements by paying 
attention to the geometneal arrangement of their 
particles In 1706 he wrote to Humboldt, “you 
enquire into tho mystenes of nature through its 
elements, whereas I do by watching their con- 
figuration’’ Indeed, this is tho fundamental 
principle of the colloidal theory which developed 
later with such remarkable results Already m 
1786, Goothe had noticed that the crystals of 
common salt take various forms — an mdication, 
he wrote, that they are not pure So great was 
hiH faith m naturol configuration that he pro- 
claimed, in the same year, that mmcralc^ without 
chemistry cannot progress one mch. ms mterest 
in the science of matter remained with him 
throughout his hfe In 1819, he was much puzzled 
by the constitution of coffee , and when ho made 
the acquamtanco of young Bunge, who was later 
to discover aniline, Goethe gave him some coffee 
beans suggesting that their analysis might mterest 
him One year later, in 1820, Runge commumcated 
to Goethe his discovery of cafem 
A score of mteresting details about Goethe’s 
scientific views and the state of science dimng his 
lifetime, will be found m the two pamphlets under 
review Thus we are told how Goewe came to 
study ohenustry and its technique, and what are 
his most original views on the subject. A supple- 
ment of thirty pages m the seoond pamphlet gives 
a short analysis of his main achievements in the 
various branches of physical scienae. T. G. 
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(1) Basic Oennan for Sctmce Students Wuh 
Vocabulary and English translations of the Oerman 
Passages By Dr M L Barker Pp xi 4-164 
(Cambndgo W. Hefier and Sons, Ltd , Lon- 
don Simpkin Marshall, Ltd , 1033 ) 6« net 

(2) The Basis and Essentials of Oerman con- 
taining all that must be known of Orammar and 
Vocabsilary in order to express the most frequently 
recurring Ideas By Charles Duff and Richard 
Freund. Pp xix-i-113 (London Desmond 
Harmsworth, Ltd , 1033 ) 3s 6d net 

(3) A German Reader for Biology Students 
Passages from Recent Oerman Scient^ Publica- 
tions Selected and arranged by Prof H G 
Fiedler and Dr O R de Beer With a Vocabu- 
lary by Henna E Fiedler Pp vi 4-02 (London 
Oxford University Press, 1033 ) 5s 

(1) In twenty-four pages. Dr Barker crowds m 
the oasontials of Oennan grammar in tabloid form 
and as footnotes to selected passages from the 
Bible The rest of the book gives general passages 
from scientific works m Carman with Enghsh 
translations, and more tcohmoal selections re- 
ferring to chemistry, zoology, botany, physics, 
mathematics and mu^cme Unfortunately, only 
one English rendering is generally given to a 
German word, although it often has other equally 
important significations 

(2) Equally useful for the general reader is the 
book by Messrs Duff and Freund Though they 
give the minimum of grammar, howover, they 
stress tho importance of the vocabulary, which is 
selected and presented m such a way as to cause 
the least difiiculty to an English reader The 
authors have compiled a large number of German 
books, noting down tho wo^s which occur more 
often and drawing statistical lists of them They 
selected for their book those with the highest 
ooefflcient, and divided them between those which 
are similar to their English equivalent, and those 
which are different Some sound gmding principles 
here and there help the reader to understand the 
use and memonse whole lists of words 

(3) Tho work compiled by Prof. Fiedler and 
Dr. de Beer is simply a selected senes of passages 
from recent German scientific literature, supple- 
mented by an appropnato vocabulary. This 
reader is mtended to be used by students of 
biology as a supplement to a “First German 
Course” by Prof Fiedler and F. F Sandbach 


TAe Laboratory Workshop a Simple Course in 
Apparatus Making and the Use of Tools. By 
E H Duckworth and R Harries Pp xi 4-248 
(London • O. Bell and Sons, Ltd., 1933 ) 10s net 
This book contains information necessary to the 
man who has what Dewar ealled “the use of his 
hands”, but who has not had workshop trainii^, 
and is thus penalised in much loss of time and^ 
endeavour when setting himself to make and mend’ 
models, instruments and apparatus. Here also 
can one learn what materials are most serviceable, 


and how they are described, and where obtamed ; 
what are the most useful tools , and many 
suggestions, by the way, about the value of second- 
hand oddments and out-of-the-way uses for 
common thmgs ; also valuable sections on glass- 
working and electncal wiring, with much more of 
the lore of an experienced laboratory assistant All 
this is made plain by a largo number of clear 
drawings, over which much laliour must have 
been spent On the other hand, of the two photo- 
graphs comparing an attic workshop with one for 
a laboratory, uncertainty may be felt whether to 
admire tho attic or be uncas^'^ about tho laboratory , 
partly no doubt because the detail available is 
insuffieientlv informing Many examples have 
been incliidod of actual constructions of demonstra- 
tion apparatus and models 

One lack that will almost certainly be felt, 
however, is the determincfi omission of oven simple 
latho work it is not easy to understand how 
anybody in a position fully to utihse tho help of 
this book will bo satisfied without tho service of 
at least a simple form of lathe No doubt a later 
edition will meludo this extension, since a know- 
ledge of the proper use of the ordinary cutters is 
not easy to ontam W J G 

A Retired Uabitalion a History of the Retreat, 
York {Mental Hospital) By H C Hunt With 
a Foreword by Dr B Pierce and a Chapter by 
Dr N Macleod Pp xvi4-144 4-12 plates 
(London H K Lewis and Co , Ltd , 1932 ) 
Is 5d net 

Thk man in the street and the educated layman 
are extraordinarily uninformed on tho subject of 
the care and treatment of the mentally afflicted, 
BO that it 18 very interesting to read tho history of 
“The Retreat, York”, a title which is very familiar 
to many The titie “A Retired Habitation” is, we 
think, a great mistake, for it does not convey any 
mdication of tho contents of tho book, especially 
when those contents consist of tho history of a 
very groat and humane undertaking. 

Mr Capper Hunt, tho steward at “Thu Retreat”, 
has given us a very simple and readable account 
of tho development of this r^;istered hospital for 
tho treatment of mental disorder, but we could 
have wished that he had made it much fuller and 
given greater detail 

Nevertheless, it is a fascinatmg story and very 
well presented The extraordinary kmdness and 
consideration shown to the mental patients m the 
far off days of tho early nineteenth century by 
tho nursing staff appomtra by the Friends are an 
object lesson to many of the twentieth century 
The same spu-it has alwajrs prevailed, and to-day 
the standard of nursmg at “The Retreat” is 
second to none, and to the late Dr. Bedford Pieroe 
the modem mental nurse may well be very grateful 
for all he did to secure the “one portal” entry by 
exanunation to the State Nursing Service The 
book IS very well presented and the illustrations 
excellent. 
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Nowe Drogx Nauin Kwnty » MaUrja Napisal 
Dr lieopold Infold (Z Dziedziny Nai^i i 
Teohmki, Tom 2) ^ x+ 284 + 0 plates 

(Wortizawa • Mathuts Potakxej, 1933 ) 

Db Infbuj’s “New Develupraenta in Science” 
proaents to Poluh readers an account of the most 
recent advances in physics and chemistry, par- 
ticularly in the domain of sub-atomio phenomena 
and the structure of matter The author opens 
with a reference to Pascal’s views (1647) on the 
aims of physical mquiry and, after a bnef historical 
sketch, proceeds to describe current ideas concern- 
ing matter and energy. X-rays, the quantum 
theory and the new wave mechanics Attention 
is directed to the important discovcnea of the 
last few years, including the Compton and Raman 
effects 

The liook, which is weU-prmtod and well-bound 
m cloth, IS illustrated with some good photographs 
and should serve to acquaint Pohsh students with 
the latest developments and discoveries in the 
borderland of physics and chemistry 


Physics 

Introdwtvm to Theorettcal PhyaicH By Prof 
John C Slater and Prof Nathamel H Frank 
(International Senes m Physics ) Pp xx +670 
(New York McGraw-Hill BrnkCo ,Iac , London 
McGraw-Hill PubluhmgCo ,Lt<l ,1933 ) 30« net 
This is, in some ways, a remarkable book The 
authors are convinowl that the teaching of physios 
by way of a acnos of separated and more or less 
watertight courses prevents a student from under- 
Btanduig the unity of physics Moreover, many 
problems concertung the structure of matter are 
necessanly discussed in terms of wave mcchanios, 
and a knowledge of wave mechanics ogam demands 
a thorough grounduig in classical physios The 
authors, therefore, with amazing courage, have 
endeavoured to build up, in the compass of less 
than SIX hundred pages, a consistent and com- 
prehensive picture of modem theoretical physics 
which shall bo something more than a collection 
of disjointed chapters on unrelated topics 
This taakrequires some forty-two chapters and the 
authors are not afraid to b^in with such elementary 
notions as ore needed for a bnef (and possibly to 
the pure mathematician inadequate) dircussion of 
power senes and Taylor's theorem, exponential 
methods for the solution of differential equations 
illustrated by sunple physical applioatums, damped 
and forced oscillations, vector forces and potentials 
Fifty-eight pages of this work bring us to 
Lagrange’s and Hamilton’s equations, phase space, 
precessional motion, vibrating stnngs and mem- 
branea, elasticity, fluid and heat flow. Thence 
we are led to potential theory. Maxwell’s equations, 
electromagnetic waves, and electron theory 
Huygen’s pnnciple and fVcsnel and I^unhofer 
difiraction phenomena are disposed of in twenty- 
six pages, and the way is now clear for discussions 


of wave meohamos, Schrodmger’s equation, the 
correspondence principle, matrices ai^ perturba- 
tion theory Then within the limits of about a 
hundred and fifty pages the authors find space to 
discuss compactly but very clearly some of the 
details of atomic and molecular structure, equa- 
tions of state, nuclear vibrations, collisions, 
electronic mteractions and eloctromc eneigy of 
atoms and molecules, Fermi statistics, and dis- 
persion, dielectrics and magnetism The book is 
a remarkable example of unhurried and unos- 
tentatious compression, and the authors ore to b(‘ 
congratulated on the result of their endeavour 
“not to teach a great collection of facts, but to 
teach mastery of the tools by which the facts have 
been discovered and by which future discovencs 
will bo made” 

The book is admirably produced Each chajiter 
IS followed by a set of problems, and judiciously 
selected references will aid the student in his 
future reading A F 


The. Eleetromagwtxe Field By H F Biggs Pp 
viu + 168 (Oxford Clarendon Press , London 
Oxford Universitv Press, 1934 ) 10s 6d not 

At its lowest, the mathematical instrument of 
vector algebra is a labour-saving device, and in 
dealuig with electromagnetic theory time spent in 
loammg how to use the instrument is amply repaid 
In many general textbooks on electncity and 
magnetism the introduction of a mathematical 
tcchmque which may be unfamiliar to probable 
readers » avoided , and students of physics often 
find considerable difliculty in bndgmg the gap 
between the Cartesian treatment ami the vector 
treatment usually adopted m more advanced 
treatises It is to such students that this book of 
Biggs IS addressed 

^e use of vector notation m the representation 
of static fields is first described, and the circuital 
relations are developed Div, curl and related 
vectonal operators are discussed in connexion with 
Maxwell’s equations, and the relations involving 
the general scalar and vector potentials are then 
considered Many apphcations are given, and there 
are neat proofs of a number of well-known 
theorems In httle more than a hundred pages 
the author develops practically all of the more 
important mathematical relations of classical 
electromagnetic theory A useful table shows the 
connexion between the relations discussed, and 
indicates clearly those which are derived directly 
from experiment 

The last chapter, which is concerned with the 
Lorentz transformation, mves an admirable intro- 
duction to tensor method, and to the relativistic 
fbur-dimensional formulation of the theory 
The book as a whole should be moat useful to 
all those physicists who can appreciate mathe- 
matical methods most readily when they are 
presented m close connexion with physical 
applications. £. C. S 
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Phyncs for Medical Students . a Supjdementary 
Te^ Booh By J S Rogere Edit^ by Prof 
T H Laby Pp x+20B (Melbourne Mel- 
bourne Univorgity Press , London Oxford 
University Proas, 1933 ) 11s 0d net 
It is very desirable that the attention of teachers 
of physics and modiial students, including quabfied 
m^toal men, should be directed to this book, for 
it represents the first attempt, so far as the 
reviewer is awan*, to supplement the ordinary 
textbooks of physics which are given to medical 
students It is a very successful attempt to show 
that physics is a science which really does have 
an intimate connexion with the theory and 
practise of the art of hcalmg, as well os with the 
necessities of even'day life Such a book has long 
been wanted and the author well deserves our 
congratulations on his achievement 
The opening chapters give a brief but very good 
outhne of the history of physics Incidentally, 
the author follows tradition m oscribmg to Davy 
an experiment with blocks of ico which he never 
performed, for Davy did not rub pieces of ice 
together tn vacuo , he rubbed them together in 
air, and ho recorded an impossible result Later 
chapters give excellent accounts of osmosis, the 
colloidal state of matter, ultra-violet light, the 
microscope, hydrogen ion concentration, high 
frequency currents and X-rays In all these 
chapters the importance of physical facts and 
theoncs to medicine is stressed, whilst the chapters 
on blood pressure and its measurement, body 
temperature, gams and losses of energy m the 
human body, the resonance theory of hoanng, the 
human eye and the therapeutic uses of radiations 
also testify to the industry and diligence which 
the author has so successfully employed m showing 
that physics can be made intenwtmg to medical 
students 

The book is well printed and illustrated It is 
very pleasant to read and the manner in which 
the author has everywhere tabulated and arranged 
the most stnking and important pomts in each 
section mokes it a handy book of reference 
There are obvious ways in which the author may 
expand this work m future editions, and it is to 
be hoped that it will find an extensive sale in 
Great Bntam 

L F. B 

Bullctm of the National Research Council No 90 
Physics of the Earth. 6 Seismology Pp 
viii-f^223 (Washington, DC National 
Academy of Sciences, 1933 ) Paper, 2 dollars, 
cloth, 2 60 dollars 

This new “Bulletin” is comprehensive and m- 
expensive The authors are J B Macelwane, 
H 0 Wood, H F Reid, J A Anderson and P. 
Byerly, all of whom have made distinguished 
contnbutions to seismology. They discuss the 
vanous theones of the origin of earthquakes, field ' 
data, the desigp of seismographs, the theory of 
wave propagation, and the interpretation of the 


results References are abundant up to 1931, 
and there arc a few for 1932 , and the authors 
have evidently read and understood what they 
quote Two omissions arc perhaps worthy of 
notice The work of Stonclcy and Tillotson on 
surface waves is mentioned without statement of 
the results they derive for the thicknesses of the 
layers , and attention might have been paid to 
the theoretical solution for a sudden disturbance 
spreailing in three dimensions from a small region 
The book is not mode necfllesslv long by the 
inoluHion of out-of-date material . hut the reviewer 
IS left in doubt as to whether Uller’s theory of 
wave propagation needed exposition Is this very 
esompheat^ work n-ally able to give any results 
that cannot lie obteiiieil ciuite easily otherwise > 
So far as the leviewer can sec, it has all the defects 
of the method of normal modes and none ol its 
virtues But on the whole the book is the most 
convenient guide to seismology that has yet 
appearwi H J 

Physical ComtarUs Selected for Students By 
Dr W H J Childs (Methuen's Monographs 
on Physical Subjects ) Pp v in f 77 (Ixmdim 
Methuen and Co , Lid , 1934 ) 2* (id net 
Thw little volume of physical constants is well 
designed in many ways to suit the student’s 
pocket It 18 most tonvenient in form and, size, 
and its price is so modest that few students will be 
unable to purchase the book It is sufbciently 
complete to satisfy praetually all the rc(|Uiremente 
of the ordmary teui-hing Inlxiratory and most of 
the normal iequirem<>nts of a research labora- 
tory 

Psychology 

Mental Defect By Dr laonel S Penrose (Text- 
Books of Social Biology ) Pp xi + 183 -f 4 
plates (London Sidgwiek and .lai kson. Ltd , 
19,33) 8» M net 

Mental detect or more teelinically, oligojihrenia, 
IS such a serious pniblein that no apology net <1 la- 
made for stressing the extreme imixirtance of 
educating jiubhc opinion So much inaccurate and 
prejudiced opinion finds its way into jinnt, par- 
ticularly in the more sensational daily Press, that 
an effort should be mode to combat ,it Dr 
Penrose’s book is meant for medical or educated 
lay readers and is therefore not suitable for “the 
man in tho street” He gives an interesting and 
accurate account of the physical conditions mc-t 
with m defectives of all classes, and discusses the 
psychological examination, the taking of family 
and personal histones, and the classification In 
discussing mongohsm, the wnter expresses the 
opimoii that Crookshank’s view that tho condition 
18 a regression to earher am-estral types cannot be 
upheld He does not express an opinion on Clark’s 
view that the condition rc-prosents a condition of 
foetal hyperthyroidism 

It IS very gratifying to read a sane account of 
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atenbsation The author points out that only one 
defective out of twenty is bom of defective parents, 
that many defectives are unlikely to produce 
children and that it is mostly the high grade ones 
who are difScult in this way. This of course is 
exactly the group that are difficult to deal with 
from a legal pomt of view In the author’s opinion, 
adequate segregation is a much more rational 
proc^ure , stenlisation is no solution of the 
problem of the mental defective 

Psychoanalysts and Medxcine a Study of the Wtdt 
to Fall III By Karm Stephen Pp vi+238 
(Cambridge At the University Press, 1033 ) 
8s 6d net 

Db Kabin Stbphbn bases her book upon a senes 
of eight lectures which she dehvered mostly to 
medical students at Cambndge She has an 
exceptionally good grasp of her subject, and adopts 
as the basic idea of her book the hypothesis that 
neurotic symptoms are defences designed to pre- 
vent anxiety from developmg when repression 
threatens to give way Dr Stephen is an out-and- 
out Freudian, but there are many who will find 
fault with her statement if wo can argue by 

analogy from the neuroses to the other group of 
psychogenic illnesses, the psychoses (msamty) 

It is surely doubtful if any psychosis can be looked 
on as purely psychogenic in origin. The causation 
of the psychoses is a very compheated and debat- 
able subject, and although psychoanalysis can offer 
explanations of mechanisms its theories of causa- 
tion are not so easily applied or accepted by those 
best qualified to assess ^eir value in an impartial 
manner 

The Human Personality By Dr Louis Beig Pp 
XV 321 (London . Williams and Norgate, 
Ltd . 1933 ) 8« fid net. 

Db. L Bkbo looks on the human personality from 
the Qestali pomt of view, a conception which has 


been gradually develomng during recent years 
amon^ those best qualifi^ to judge. There u a 
number of unusually sensible statements in this 
book — ^perhaps the most sensible is “We speak 
of ‘problem children’ but we should really say 
problem parents ’’ So many problem children are 
the results of errors of training m the pre-school 
years It is only expressing the view of one school 
of thought to say that manic-depressive insanity, 
dementia pnecox and paranoia are functional 
diseases These disorders are not necessarily due 
to psychic wounds Kretschmer’s rigid views as 
to the development of cyclothymia m pyknics 
and dementia pnecox m asthemc types have 
recently hod considerable doubt cast upon them 
and we should adopt an attitude towards them of 
‘not proven’ To say that “sdiisoids become 
insane because of psycLc wounds such as sorrow, 
unhappy love affs^ or career failures’’ is using 
symptoms to explain causation 

The Way of all Women a Psychedogtcal Inter, 
pretation. By Dr M. Esther Harding Pp 
XV +335 (London, New York and Toronto 
Jjongmans, Green and Co , Ltd . 1933.) 16s net 
It is an aijpable question whether the roots of 
disorders of conduct and life difficulties are not 
deeper than can bo reached by readmg a book, 
however good it may be. Dr Harding has at- 
tempted to explain many difficulties of life, but 
whether her explanation would be accepted or not 
by the nourotio and those in difficulties is another 
matter The unconscious has an unfortunate habit 
of erecting barriers against the very explanations 
given, and a prolonged analysis is often necessary 
to got behind these bamers and adjust the mmd 
m difficulties to its difficulties Apart from this, 
however, tho book contains a wealth of sound 
advice, and there can be few who, havmg read it, 
will not derive benefit if they apply the theory to 
then practioe. 


Forthcoming Books of Science 


Agriculture, Forestry and Horticulture 
Kdaard Arnold and Co — Hooton Fasnell The Agri 
cultural Evolution of a Yorkshire ViUsge, Dr A. O 
Ruston and Denis Witney 

JCmett fienn. Lid — ^Modern Flower Orowing for Profit, 
W. E Shewell-Cooper. 

Casteil and Co , JM — Outlines of a Snudl Oarden, C H 
Middleton , The Garden Frame, J 8. Dokers , Tomatoes 
and Cucumbers. J 8 Dakers 

Thomas Muiiy and Co — Soil Analysis a Handbook of 
Physical and (domical Methods, C H Wnght 

Thomas Nelson and Sons, Ltd — Colour in the Garden, 
M E Stubbing , PlanU and Shrubs, M W Anson 
Oxfoni UnivtrsUy Press — ^A Toxt-Book of West Afnoan 
Agriculture, F R Irvine. 

and Cowan, Lid — Oardeoing Do's and Do Hot’s, 
T G W Honslow 


Anthropology and Ardueology 
Jonathan Cape, Lid— We Europeans, Prof. Julian 
Huxley. 


Christophers — Law and Order m Polynesia, Dr I 
Hobgin 

Faber and Faber, Ltd — Black Paradise ■ a Description 
of the Saramaooa Tribe of Dush-Hegroee on the Sunname 
River of Dutob Guiana, M. and F. Herskovite 

W Ueffer and Sons, Ltd , — ^Links with Past Ages, E P 
Orton 

Jarrolds, Ltd — ^Voodoo Piro in Haiti, R A. Loederer. 

Luiao and Co — ^Tbe India that is India, Sharpe , Hmdu 
Conoeption of the Deity, Kumacappa (Bharatan) 

Oxford University Press.—The Aflrican To-day, D. 
Weetermann, The Early Iconography of Um Tree of 
Jease, Arthur Wataon , Anoient Synagogues in Palestine 
and Greece, E. L Bukenik -, A Stiidy of Charlec Wyebfte 
Ooodwm, W. R Dawson , Culture below the Potomac, 
edited by W. T.'Cooch. 

Kegon Pout, Trench, Tmbner and Co , Ltd . — Children 
of the Yellow Earth, Prof J. Gunnar Andersson i New 
Light on the moet Anoient Flast, Prof. V Gordon (^Ide , 
The Senpt of Hsrappa and Mobenjodaro ; Egypt and 
Nmto Airioa, Prof. C G. SeU gmm 

WtSiams and Norgale, Ltd.— Out with the Cambnans, 
Evelyn Lewes. 
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Biology 

Oeorye Alien and Ununn, Ltd — Exponmentol Baitm-io 
logy. W Kolle and H Uetsrh, edited by Dr John Eyre 
J and A ChurdttU — Recmt Advanem in Sex an<I 
Reproductive Phyginlogy, J M Robeon 
J M Dent and Sons, Ltd— Same thiH Bird, E E 
Dagliah , How to see Iniiecta, E F Dogliah , How to 
Bee Pond-Life, E F Daglish 

Faber and Faber, I4d — SecretR of Nature, Mary Field 
anil P Smith 

Ficlor GoUanrz, Ltd — ^The World of Nature a Junior 
Survey, H f Knapp-Fiaher 

Oeorge Harrap and Co , Ltd - All about Birdii, W S 
Borrid^ 

Uodder and Stovykton, Ltd — Olii Man Uorilla, Comm 
Audio Oatti 

Jamlde, Ltd — Life in Iho Making the btory of 
Human Procreation, Dr A F tluttmarher 

McQratc Hdl I'uldmhinti Co, Lhl — Introduition to 
Cytology, L W Sharp 

MaemiUan and Co , LttI — Ev eryday Botany, L J K 
Brimble , A Claaabook of Biolo^, R Stenhouae . Tntm 
duttory Biology, E Stenhouae, Famdiea ofFloworing 
Plants, vol 3, Monorotyledniui, J Hulthmaon 
Melhum and Co , Ltd — A (leneral Textbook of Kn 
tomolugy, third edition. Dr A D Imma , Plant ChimiemM 
and Orallb Hybrida, Prof W Neilaon Jonea , Cellular 
Rcepimtion, N U Moldniin 

Thonuu NeLnm and Sane, Tdd - At Whipanotlo Zoo, 
UladyH Davidaon, Un the Senahore, L R Bright well 
Orford I’mnermty Prete The Anatomy of the Rala 
mondor, E T U Francis , The Life Forma of Plants and 
Ktatmliial Plant (leography . The Tixsw of the South 
Kaatcni United States, W C Coker and H K Tatten 
Kegan Paul, Ttenih, Truhner and Co , Ltd —The ABC 
of Biology, Prof C M Yonge 

O P Pulnain’e .Sofia, Lul —The Peregrine’s Saga, H 
WilliaiiiHon 

Oeorge RmdUidgt taut Soiut Ltd- P'lahea slid their 
Ways of Life, Prof Lnuia lioule 

CntoereUg Tutorial Preee, Ltd — Textbook ol Uiulogy, 
Dr E R Spratt and A V Spratt , Elementary Biology, 
Dr E R Spratt and A V Spratt 


Chemistry 

HatUiire, Tindall and Cox — Aids to Qualitative In 
organic Chemistry, R U Austin 

J and A Churchill —The Natural Organic Tannins, 
Dr M Nicmnstein 

Charlea (Inffin and Co, Ltd — Phosphorua, K B R 
Prideaiix, being vol 8, part 2. of a Textbook of Inorganic 
Chemistry eilit^ by Dr J Newton Fnend 

WdhaiH Hrinrmann, Lttl —Physical Chemistry, A J 
Mee 

Leonard UiU, lAd — Varnish Making, T Hedley Barry 
and <} W Dunster 

Methuen and Co, Ltd — Physic-o-Chomical Practical 
Exomaea. Prof W N Rao and Prof J Reilly. The 
Adsorption of Uoaee by Solids, Dr 8 J Uregg, Tho 
Ualvanic Cell and Blootrolysia, Dr .1 A V Butlor, 
Flame, O C de C EUia and Dr W A Kirby 

Thonuu Nelson and Sons, Ltd — ^I'be Young Chomiat, 
Dr F Sherwood Taylor 

Kegan Paul, Trench, Truhner and Co , Ltd — Riihter’a 
Organic Chomiatry, vol 1, Aliphatic Senes 


Engineering 

O Bell and Sotu, Ltd — Modem Aoouatics, Dr A H 
Davia, Engineering Radiography, V E PuUin 

Emeat Benn, Ltd — Haula^ and Winding, Prof 
OranviUe Poole 

A and C Black, Ltd — Bntiah Aoroplanee Illuatrated, 
C A Suns 

Oonetahle and Co , Ltd — Plano and Oeodetio Surveying 
for EngineerB, vol 2, Higher Surveying, D Clark, revued 
by Dr L. J Comrie and Lieut -Col J. E E Crewter 


The Draughtsman Publishing Co , Ltd — Marino Engine 
Pipe Arrangomenta, J M Baxter , Mechanical Design of 
Salient Pole A C Rotors, W R Needham 

Faber and Faber, Ltd -Aviation its Past, Present and 
Future, E Colston Shepherd 
Charles Uriffln ami Co , Ltd — Coast Kroaion and Pro- 
tection, E Matlhowa, revised by Dr Bryason Cunningham 
Uodder and Stoughton. Ltd — 'Tho Electrical Hondberak 
lor Women, edited by Caroline Uaalett 

Crmiry Lorkwood and Son — TTicory of Vibrations tor 
Engineers, E B Cole 

McOraw Hill Publishing Co , Ltd —Chemical Engineers 
Handbook , Cos Engineers HaiidlsKik , Civil Engineers 
Handbook 

Pereival Marshall am! Co Everybody's Book of 
Aeroplanes 

Thomas Nrlson ami Sons, Ltd -British Airways, 
C St J Sprigg 

Oxford irniversitg Press The Pioitiin of Engineering 
Estimating, P H Miller, Urowlh and Movement of 
Coiurete C Lynam , Design of Elect riial Machinery, H 
Colton 

Sir Isaac PUman and Sons, Ltd — Piincipala of DC 
Electrical Eugincering, ,1 R Barr, revised hy D J 
Bolton . tho Croiind Eugiiieer's Hondbcsik . The Air 
man’s Handbook , Handbook ot Aeionaiitics 

Putnam and Co . Ltd Steel Tiails The Epii of tho 
Itailmads, M D Stovers 


Geography and Travel 

Oeorge Allen and L'nu'in, JUd —Exploration and Ad 
vc'nture, Clifford Collinson 

Kdwant AmoUt and Co — S< rainbles in Japan and 
Formosa, Rc'v Murray Ballon 

ti T lialsfonl. Lid — Hiinianiii. Kurt Hielschcr 
4 and C liUul Ltd -decigraphy Piilunw, scdocted 
and edited by J Fairgrieve 

Chatto ami U’lni/iis — Heyond the Mc'Xiqiip Bay, Mduiis 
Huxley 

Hoditer anl Stoughton Ltd - The Mount Everest Ex- 
pcxtition Hugh Kiittlcdge 

Martin Hopkinsun, Ltd Betwec’ii the Oxiis and tho 
Incliis, Ool K Sc homherg 

Methuen ami Co , Ltd — Habitat, Economy and Scxiety 
a Ueographiial Introdiii tion to Ethnology, Prof C 
Daryll Forde , Africa, W Filrgerald , The Study ot 
I.sx!al (leography. Chariot te A Simpson 
John Murray -The Valleys of the Assassins, Freya 
Stark 

Thomas Nrlson and Sons Ltd Discovering France, 
M and K Tlii6ry 

Geology, Mineralogy and Mimng 
Kriusf Jirnn, Ltd — Mineral Di jsisits. Prof H Louis 
Cnmbndqe University Presi ---Ocean Waves and 
Kindred (leophysical Phenomena. Dr Vaiiglian Cornish 
McOruu' HiU Publishing Co — ^Thin Section Mineralogy, 
A F Rogers and P F Kerr 

Macmillan ami Co, LW - -Struct oral Uoology, Dr B 
Stofes and C H White , The Geology and Mineral 
Rveoiirees of Bunna, Dr H L Chhibber 

Thomas Murby ami Co — Tho Dinosaurs, Dr W E 
Swmton , Tertiary F’aiinus, Dr A Morlcy Davies , Dip 
and Strike Problems, Dr K W Earle , Structure of 
Typieal American Uildelds, vol 1 

Mathemaucs and Phyncal Saences 
BaiUtire, Tendall and Cox — ^Tho Sub-Atoms in Con- 
formity with the Principles of Mechanics, W O Venable 
A and C Black, Ltd — W'hat is the Fourth Dimension T, 
C W K Hooker 

a Bill and Sons, Ltd — Elementary Treatise on Pure 
Mathematics, N R C Dorkeray. 

Cambridge Univereity Press — Rooonanoe Radiation and 
Excited Atoms. Dr A C O Mitchell and Dr. M W. 
Zemansky , A Treatise on the Mathematical Theory of 
Vibrations in Railway Bridges, Prof C B Inglu , 
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Inequalitiea, Prof O H Hardly, Dr. J E. Littlewood and 
C Palya j Experiinental Phyaica • a Soleotion of Ejmeri- 
monta, Dr O F C Seaile , Cambndn Sfihool Cortifloata 
Mathemalira, Part 3, Algebra, Dr H J Laroombo and 
J K Fletohor 

Chapman and UaU, Lid — ^Thermionio Emiaaion. Dr 
A I, Keunann , The Eneotroiur Slniotura and Propertiea 
of Matter, C H Douglaa Clark , A Book of Televiaion. 
J H Reyner, Cnnductometno Analyaia, Dr H T. S 
Britton , The Diftmption of X.Rays and Electrons by 
Amorphous Solids, Liquida and Gasea, J T Handall, 
Eleotnoal Measurements and how they are made, H C 
Tumor and G B Poloreen 

OoH ond Jngh* — T^ie Northern Hemiaphere Constel- 
lations and how to find them, new issue. Sir W Peek 

CroM>y Lockwood and Son — Traverae Surveys, J A 
Story 

Longmans, Green and Co , Lid — A Concise School 
Anthmotic, A Walker and O P McNicol 

MeCraw-Hdl Pubhahtng Co , Lid — The Fundannentali 
of Hydro- and Aerodynamiis, O O Tietjens, The 
Applications of Hydro- and Aerodynamics, O O Tietjena , 
Theory of Elasticity, S Timoahenko , Higher Mathe- 
matics for Engineers and Physiiiats, I S SokolnikofI and 
E 8 SokolnikoB , A Study of Crystal Structure and ita 
Applications, W R Davey , Physical Basis of Things, 
J A Eldndge 

Marmittan and Co , Lid — Tho Elements of Mathematical 
Analysis, Prof J H MicheU and M H Bek 

Methuen and Co , Lid — Atomic Structure and Spoctnd 
Lines, Prof A Somnierfeld, translated by Prof H L 
Brose , Low Temperature Phyaica, L C Jackson, 
Thermionic Emission, T J Jones , Tho Kinetic Theory 
of Gases, Prof MartinKnudson , The Properties of Matter, 
A E Goddard and H K Boulmd 

Thonuu NeUon and Sent, Lid —Tho Starry Heavens, 
Ellison Hawks 

Oxford Vnwerexly Prest — Relativity, Thermodynamics, 
and Cosmology, Richard C Tolroan , Loud Speakers, 
N W McLachlon 

Kegan Paul, Trench, Trubner and Co , Ltd — Weather 
tho Nature of Weather Changes from Day to Day, R 
Aberrmmby, rovisod by A H R Goldie 

Chartee Scribner'e Sons — Life of Sir Isaac Newton, 
Prof Louis T More 

VntrersUy TutorvU Press, tAd — Mechanics and Hydro- 
statics for Schools, F Bairaclough , A First Course in 
Hechamca, O F Foakor, Elementary Magnetism and 
Elertni.ity, R W Hutchuison , A Fimt Course in Heat, 
H G I-ambert and P E Andrews 


Medical Sacnces 

D AptdeUm-Century Co — Nature, M D Healing 
Forces of Heat, Light, Water, Rloitricity and Exoroiae, 
Dr Richard Kovacs , Alcohol its Effect on Mon, Dr H 
Emerson , New Patterns in Sex Teaching, F B Strain , 
Growuig Superior Children, Dr I Newton Kiigolmass. 

BatUUre, Ttndall and Cox. — Science of Kadiolon, 
edited by Otto Glasaor , The Span of Life, F R 
Nucum. 

Cassell and Co , Ltd — Infants and Children . their 
Feeding and Growth, Dr F H. Bartlett. 

H K Lewis and Co , Ltd — The Influence of Heredity 
on Disease, Dr. L 8 Penrose , What to do in Cases of 
Poisoning, Dr W. Murrell, fourteenth edition, reviaed by 
Dr P HamiU , The Dennateigoses or OtMupattonu 
Afleotions of the Skin, Dr. R. Pcower White 

Crosby Loekwood and Son. — Medioo-Eleotrics, Dr Harold 
H. V Cross. 

S. and S, Znvintstone — ^An Introduction to Practical 
Baotenology, Prof T J Mackie and Dr J C M'Cartney 


Oitford Unwersxty Press — ^Applied Physiology, Samson 
Wni^t , X-Ray and Radium Injuries, Dr Hector Colwell 
and Prof Sidn^ Ross , Industrial Maladies, the late Sir 
Thomas Legge, edited by 8 A Henry 


Metallurgy 

MeGraw UM PMtshvng Co , Ltd — Tho Principles of 
MetaUurgy, O M Liddell and 8 E Doan , The AU^ 
of Iron and Silicon, Greiner, Marsh and Stoughton , The 
AUojrs of Iron and Tungsten, J L Gregg 


Miscellany 

George Alien and Unwin, Ltd — Soienoe and the Human 
Temperament, Prof E SohrOdmger 

Btadae and Son, Ltd — ^Tho Elndless Queat 3000 
Years of Scienoe, F W Westaway. 

Cambridge University Press — Nature and Life, Prof 
A N Whitohcad 

George Harrap and Co , Ltd — ^Master Minds of Modem 
Science, T C Bridgee and H H Tiltman 

Methuen and Co , Ltd — If I were Dictator, Prof Julian 
8 Huxley 

iStr leaae Pitman and Sons, Ltd — General Elementary 
Science, W B Little 

C A Watie and Co — Scientiflo Reanarch and Social 
Needs, Prof Julian Huxley, Sir W H Bragg, Prof H 
Levy, Thomas D Barlow and Prof P M S Blackett 


Philosophy and Psychology 
George Allen and Unwin, Lid — Life and Soul, Max 
Loewenthal 

Edward Arnold and Co — The Behaviour of Animals, 
Dr E B Russell , Psychology and Psychotherapy, third 
odilion. Dr William Brown 

Cambridge Umoersity Frees — Manual Skill, its Organisa- 
tion and Development, Dr J W Cox 
Jarrotds, Lid— The History of Sexual Helatiouship, 
B Z Goldberg, General Principles of Human Reflexolo^, 
V M Bechterev , The Soienoe of Psyohology, Prof R. H 
Wheeler , The Meaning of Psychoanalysis, Dr M W Peck 
Maemdltm and Co , Ltd — Essays on Sex and Marriage, 
Prof E Weatennaiok 

Methuen and Co, Ltd — Rehgion and the Soienoos of 
Life, Prof. William McDougall 
John Murray — Wisdom in the Wild, Douglas Gordon. 
Oxford Univereity Prest — ^Yoga and Western Psycho- 
logy, Geraldine Coster , A Handbook of General Experi- 
mental Psychology, edited W Carl Murchison , Prediction 
of Vocational Success, E L Thorndike 

Kegan Paul, Trench, Trubner and Co , Ltd — Men and 
their Hotivee, Prof. J C Flugel. 

Sir leaao Pitman and Sons, Ltd — ^The Cose for Voca- 
tional Guidance, Dr Angus Macrae 


Technology 

Edward Arnold and Co — Photo-engraving, A J Bull 
B T Batsford, Ltd . — ^The Gorman Annual of Fhoto- 

^SrneH Benn, Ltd —Woollen and Wonted Raw Materials, 
J R. Hind 

ConthMe and Co , Ltd — Meohamcal Technology, O F. 
Chamook, reensod by F. W. Partington. 

MeOraw-HiU PiMsthvng Co., Ltd — ^Air Conditioning, 
J. A Mow and R. U. Fitta , Plastic Moulding, L F. Rohm 
Sir leaao Pitman and Bone, Ltd — ^Water Supply 
FroUems and Developmente, W H. Blaxwell , Inter- 
national Coal Carboniaation, J. Roberta and Dr. Adolph 
Jenkner 
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Letters to the Editor 

[TAe EdUor does not hold himself responsiUe for 
optntons expressed by hts correspondents NeUher 
eon he undertake to return, nor to correspond tnth 
the wrUers of, rejected manuscripts tnlended for this 
or any other part of Nature No notw w taken 
of anonymous commun\catxons ] 


Inner Conversion in X-Ray Spectra 
Mohk than t<>n years aRO, ('cwtei* reiK>rt«tl that 
ho had eamod out expL'ninents with heavy 4‘ieinonts 
for tracing X-ray choractcrwtic lines <luo to the 
transition Li{2s) Z<,,, (ili'i'i. ’/’■/i). hut got no 
fiositivo ri'HiiItii During the liwt ten years, a number 
of other invcHtigatorn* have qIho leporhd negative 
roHuIts 

Thewi failurea have n'miiined rather mysti'rious for 
tho transition Li'^ L,,, (An - 0) is not torhiddon 
by i|unntiirn mcchaniis and nctiial caleiilation baaed 
on wave meidianies hIiowh that tho expetUd lino 
should Ihi nuite intense A recent Hearth by 
ono of iiH (.1 DM) for tho exjMTtcd line of W 
(f-i - Z,, , v/« - 13fl r» , X -- 6 4 A ) alHO yielded 
no {lositivc result though both the excitation anil 
exposure weio more tlian suflioient A st>arch 
into tho current literature shows that though thisie 
linoa (f/, — A,) hove not Ixs-n obtaimsl, a ntinibor 
of lines ot heavy elements (73 Ta to 81T1) due to 
the transitions between N levels (^i,, havo 

bisMi obtained by Thibawl’, <lel HoHariu<, MagntiHRnn', 
Puna and Tokens', while thi' last two woikem report 
lineH duo to the transitions (Af|,, •“ of a 

niimbei of elements Sinc<> in all thes<> lines. An ■= 0. 
the failure to obtain the hues duo to f?i« transition 
(f<i L,) wua remarkable 

it apiieiirH to us that the failiiro to obtain tho 
line IS to be ooinplcitely ascribisl to the 
inner ismversion of sii< h lines in tho M levels of thi* 
elemonta A scrutiny of tho L level values of the 
elements sliows that fnim 02 LI to 68 Er the (L, — L,) 
values are greiiti'r and veiy elose to the M level 
values; for example, in W, the v//f value for (A, -£,) 
IS e<iiml to 139 5 while M, = 137 6, M, - 132 9 
An ap]>lieation of a modiKed form of tho fonniilu 
for inner conversion given by Miss Hwirles, T'aylor 
and Mott, luid Hulme' shows that the (A, - A,) 
lines Hhoiild be comjiletoly coiiv'ertixl in such cases 
It iH only m 68 Er that the (A, L,) v/B value is 

just less than any of tho Af -level valla's and much 
larger than Al-level values But this situation persists 
only up to S6 Ch , from lodmo ogam, Li — L, 
becomes just larger than some ilf-valuos, so that it 
m expoctixl that only elomonts from Er to Cs aro 
capable of showing lines duo to (Xu Xi,) transitions 
This conclusion lias not yet been tested 

It appears that tho phonomonon of inner con- 
version IB resporuiiblo for many of the mtonsity 
anomalies which ore observed in tho line spectra of 
X-rays, aa was suggested some yecu's ago by Wontzel. 

M N Haha. 

Physical Laboratory, J. B Mukerjik. 

University of Allahabad 
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Disintegration of the Separated Isotopes of Lithium 
by Protons and by Heavy Hydrogen 
The two known isotopos, Li* and Li’, have been 
sopamtisl in quantities of the older of ono miciogrum 
by two seiiiiiato metVifsls dojionding on the passage 
of several mieroampen-s ol lithium ions tlirougli 
eU«ctric ami magnetic fields The si'parato isotopes 
were colleettsl on metal discs cooled with liipiid 
nifnigtsi, ami afU>r hxution by exposure to hydni 
chloric acid gas, were bombarded by protons ami by 
dipluns in lui apparatus aln'iuly describmfi It was 
possible to obsiTve several hiindrtsl disintegration 
|svrtielcs each iiiiniiti' from the Li’ targets ami about 
half that number from the Li* targets arranged to con- 
tain about tho some niimlx'r of atoms The results 
are siiininarisisl in the lUi omjMnying table 


RtmilisTdlnit Pactlelis 

1 Lithium 6 

1 JJUiliim 7 

Prtftfinft 

n nBrtlrl. 1 . of 

11 S nun niisv 

1 u TMirfkkv of 

1 H 4 cm nuige 

Ulplon* 

«-P*rtU.lM of 

13 2 cm nnjKr 

1 >i-)iArtlrles up 

1 tu s cm nnita 


Prutmu of 30 nn 

fmntft 

1 NcutniiM 


Tbi* purity of the M'jiaratc sarnjili's was apparent 
from the veiy small munbi'r (less than 1 jier cent) 
of the 8 4 cm jiartieles obtaimsl from the Li* target, 
and tho total absence of 13 2 cm jiarticIcs from tho 
Li’ target 

It may bo sc'cn from the table that observations 
have Ihsmi miuie not only on the a piirticli's but also 
on the protons and noutrons iilmratod from lithium 
by heavy hydrogen Owing to the absence of the 
much more abundant Li’, tlic Li* targets show very 
clc'ttrJy the preserioe of the* very definite tatigu of 
doubly charged parts les jin'viously reported' ut 
II 6 mm The mica window through which tho 
pirtic'les cscApisi into tho detecting chambi'r hod lUi 
absorption ecjiiivalont to 6 mm ol air, so that tho 
origin of the shortei 7 5 mm range gioup also found 
jireviously could not be detormined 

These observations are in complete' aeeord with 
the OHsiiTiiptions made in previous pajicrs' ih'tails 
of the isotojie sc'puration will be i>ublished el'rf'when’ 
M L Oliphant 
K 8 Shirk 

Cavondish Laboratory, B M t’KowTiusB 

Cambndgo 

‘ Ron See Pne , A, 141, 728 , 1932 , siul refen slvon Ihntr 

Dehydrogenation of CEstrm 
The ehomioal constitutions of kotohy 'Iroxyoostrin 
and tnliydroxyoBstrui an« now laigely establishod, 
mainly by tho investigations of Butenandt, Morrian, 
luid their collaborators Thoro n-niaui, however, 
certain features of tho molocnilar stnioture which 
have not yet bewn experimentally jiroved, but depend 
upon tho assumption that the hormones are biological 
degradation prtidiicts of cholesterol The experiment 
now recorded was undertaken os a prelimmnry step 
in an attempt to obtain oontirmation of some of the 
structural details which aro still in doubt 

Although Butenandt' has shown that tnhy- 
drox> oestnn may bo transformed into 1 . 2-diroethyI- 
phenanthrene by selenium dehydrogenation of the 
dioarboxylic acid ansing by fission of the five- 
member^ ring IV, tho dehydrogenation of the 
hormone itself, with the tctraoyolio system still mtaot, 
has given very unsatisfactory results. The only pure 
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aubatance which has been obtained hitherto la 
ohrynene (0 0049 gm from 6 4 gm of crude oryntalbne 
hormone), which waa laolat^ by Butenandt and 
Thompson* from t>in products of zinc dust distillation 
of kntohydroxyiratrin Nnvertheloas, it is clear from 
recent work on the aolemum dehydrogi'nation of 
polycyclic compounds of known structure contuinuiK 
flve inembcred rings (for oxampio, Cook and Uewett*) 
tliat suitable mstrin derivatives ought to bo capable 
of smooth conversion into derivatives of n cyclo- 
pen tenophnnan throne by tins method 

This IS, in fact, tho case In order to avoid com- 
plications due to substituents in the Hve-mcmbereil 
ring, tho carbonyl group of kotohydroxyceatnn was 
first Hstudsl to a methylene group (Kishner -Wolff 
method) Dehydrogenation of the ‘dcsoxo* compound 
so formed lisl to a nun-acidic substance by some 
secondary change mvolving tho hydr^ixyl group In 
tho remainder of tho material (0 76 gm ) the hydroxyl 
group was therefore methylated beftim dehydrogena- 
tion Tho resuHmg methoxy compound (m p Va"-??®! 
Butenandt* gives 72®) was heat^ with solonium at 
300°-320® for 24 hours, the product was distilled over 
sodium in a high vacuum, and the distillato was 
finally recrj’stallisod from alcohol Tlicre was ob- 
tained 0 125 gm of colourless needles nr plates 
(de|M>nding on tho conditions of crystallisation), 
which gave analytical figures in good agreement with 
those required fur a methoxy-cvclojicntenophenan- 
threno (Found C, 86 9, H6 96 ; H, 6 2, 6 4 , OMc, 
12 1 per cent Mul wt , 264, 208. C](H|«0 requires C, 
87 06 , H, 6 6 , OMc, 12 6 per cent Mol wt . 248) 
This substance gave an orange-red picrato, mp 
136’-136 6® (Found C. 00 8 j H, 4 0 C,4Hi,0,N, 
requiree C, 60 4 , H, 4 0 jier cent), anil a goldcn- 
orango trinitrobcn7<>ne complex, m p 160®' 101® 
(Found • C, 62 6 , H, 4 2 C,4H„0,N, requiws C, 

62 4 , H, 4 16 p(<r cent) Tho melting point (134 0®- 
130°) of tho methoxy compound was unaltoreil by 
purification through tho Iriintrobcnxone complex 


CH, 



If the phenolic hydroxyl group and tho five- 
membered ring ore correctly placed in tho current 
formula for ketohydroxymstrin (I), then this product 
of dehy'drogenation must Ixi 7 -methoxy- 1 2-cyrlo- 
pentenoplicnanthrene (II) Tlie synthesis of (TI) m 
m progress (in collaboration with Dr A Cohen and 
Mr C L Hewett) by a modification of tho method 
used for the synthesis of the imreiit hydrocarbon, 
1 2-cvclopcmtenophenaiitlirene* 

J W Cook 

Tho Research Institute, 

The Cancer Hospital (Free), 

London, S.W 3. 

A OlBABD. 

1 i Square do Port Royal, 

( 15 Rue de la Sant6), 

Pans Xllle 


> Biitoiiaii^W«^hMidTboai|aon.B«r C>>tm IMS 

• ButoosiiM sDd TlKanwa, Btr C)>m Om, m, 140, ISM 

loss. IB^ sad In the ptsM 
•Bntoaeiidt, StAnnor sad Wertpl^, X jAmvi OMw , »l,^. 


Influence of Senutuers on Chemical Reactions 
produced by Gamma Radiation 

Attention was first directed to the above subject 
during the oourse of an mveetigation on the dooom- 
position of chloroform by radiation from radon. 
Chloroform is decomposed with liberation of chlorine 
which slowly disappears with formation of hydro- 
ohlono acid as a secondary product. Tho decom- 
position was measured by estimating the chlorine 
set free Certain diseropancios were obtained m the 
results which were lar^ly explamed when it was 
found that tho apparent rate of decomposition was 
greatly mfliionoed by tho presence of tho products 
formed This was shown by u-iadiatiug for a second 
time tho chloroform containing small quantities of 
products from the first irradiation It has been demon- 
strated by others that traces of moisture considerably 
mcrease the decomposition of chloroform by X- 
mdiation 

Gamma radiation oxidises solutions of ferrous salts. 
Bertholot’s solution of feme chloride and oxolio acid, 
which IS rapidly reduced by ultra-violet light, was 
found not to be reduced at all by gamma rays On 
the contrary, the iron in the reduced solution is 
oxidised to the ferric state, and the addition of small 
quantities of various organic and inorganic substances 
was found to accelerate or retard the rate of oxidation 
Stnkmg results have boon obtained reocntly with tlie 
photographio salt, potassium metabisulphite Solu- 
tions of UiiB substance oxidise slowly m air, but more 
rapidly when irradiated Tho solutions used wore of 
sucli strength that 6 o o required approximately 
18 CO. N/1000 iodine solution for titration Tho 
radon seed (160-260 milhouries m strength) was 
enclosed m a lead cose with walls 1 mm thick, and 
was held centrally m a gloss tube, surrounded by 
16 o o. of solution contained m a larger gloss tube 
Two tubes of solution without radon serveil os con- 
trols Overnight tho controls sliowod an amount of 
oxidation in 6 o c tsjuivalent to approximatoly 
1 cc NjlWO loduie The excess oxidation with 
radiation vanwl from about 2'6 to 6 co JV/IOOO 
iodine 

Addition of small quantities of iodine solution to 
the bisulphite had a negligible effect on the oxidation 
of the non irradiated controls, hut a very great effect 
on the solutions irraihated, so much so that 0 04 o o. 
of 6f/10<)0 lodme added to 100 o c. of the bisulphite 
solution was sufficient under the presoiibod conditions 
to bring about the complete oxidation of the irradiated 
solution. Potassium iodide and potassium bisulphata, 
added in equivalent amounts, produced the same 
effect Light and X rays also bring about the oxida- 
tion of bisulphite, but m the cose of these radiations 
the sensitising action of irradiation is less marked than 
with gamma radiation. Glutathione, on organic 
compound of great importance in tissue metabolism, 
was prepared by Hopkms’ method and tested. 
Although its rate of oxidation in solution was quite 
definitely occeleratod by gamma radiation especially 
in tho unnoutralised state, the rate was not further 
increased by iodine, potassium iodide or potassium 
lodate 

Crabtree and Cromer, m reoent oummunioations 
dealmg with the action of radium on cancer cells*, 
have ^own that tho susceptibility of cells to radium 
is not a fixed property of a given type of oanoer oell, 
but changes with the environment. The ^^t of 
certain well-known inhibitom of metabolism was 
shown to produce varying sensibihty to radium 
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m tumour cells Prussic acid and low temperature 
greatly moreased the susceptibility of tumour tiKsiie 
to radium, anaerobiosis pn^ucod the opposite ofloot. 
The glycolytic mhibitors lodoaoetio acid and sodium 
lluonde little or no effect on the action of 
radium As a result of their experiments they 
suggest that it may be possible to increase the 
radiosensitivity of cells by introducing suitable 
chemical substances The results obtamed m our 
laboratory appear to lend force to this suggestion 
by showing that reactions fostered by gamma-, and 
X-, radiations can bo senuitisod by small additions 
of chemical bodies in an analogous manner to the 
action of sensitisors in many well known photu- 
chomioal reactions. 

(iKoaas Hahkkh 

Cancer KoHearch Committee, 

University of Sydney 
Dec 7 

• Pror Kof Soe , B. lU, 228, 8S8 


Ethane from Acetic Aad 

I suuOKST that Mi-sars Glasstonc luid Hickling 
(Naturk, Feb 3, p 177) may spare themsebes fioni 
any “coinpmhoiisivu investigation of the Kolbo 
synthesis” This wan made clear nigli on fifty yisim 
ago 

Chemists were rational m the distant piwt Utuirig 
proved expciimcntally, by tlieir joint labours, in 
1847—48, the tiuth of the conception first jiropoundeil 
by Bcrxclius, that acetic acid was “a compoiuid of 
oxalic acid with the conjunct methyl", our view 
to-day, Frankland and Kolbo both ntartisl out as 
Japhoths in search of Kadioles Frankland went 
gaily off with the alcoholic locbdcs and metals, to 
bag sine methyl and various paraffins Kolbe re- 
sorted to electrolysis but also bagged paraffins His 
results are reoordod m tho Quarterly Journal of the 
Ohomteal Soaely, vol. 2 , the aeoount was givim to 
tho Society on March 29, 1849, before anything had 
been heard of Kekuld. 

From previous experience, regarding ' electrolysed 
oxygen (as) one of the most valuable oxidising ogenfM 
at the ohemiht’s ilisposal” , thinking that “eloctncity 
might effect u separation of its conjugated con- 
stituents” Kolbo electrolysed acetic acid (as 
potossic salt) He obtoinod tho result he expoct^, 
expressed in the equation 

HO (Cai.)C,0, -b O -= CJI, + 200, + HO. 
Eolbe's use of CO, (C =3 6, O -> 8) is of histonoal 
sigmfloanoe. Acids wore then thought of as compounds 
of an Boidio with a basic oxide ; bearing this in mind, 
the equation wo write to-day is the precise eipiivalont 
of Kolbe’s 

2CH, (X),H + O = (CH,), -b 2C0, + OH,. 

Come 1866 8ohutzenberger, following up Sir 
Benjamin Drodio’s disoovery of acetic peroxide, 
simply mixed an excess of barium peroxide with 
aoetio oxide m a small flask ; on warmmg the mix- 
ture, ethane, together with twice its volume of carbon 
dioxide, was regularly evolved He remarks “the 
preparation of ethane m this xray is as simple as 
tiiat of any other gas” The work has been strongelyi 
overlooked (C.R., 61, 487 ; 1866) 

Some of us, having regard for patent facts, have 
long preached the doctrine, that the electrolysis of 


aqueous sulutions is essentially an oxidation 
(hydroxylation) process Oxygen is commonly 
obtained because tho peroxide first formed is dcxxiin- 
posed at tho electrode surface Any promoter of 
Its breakdown, such as load peroxide, nooossarily 
prevents tho appaaronee of the peroxide or of its 
immediate decomposition products In making acotie 
acid from aldehyde, on tho largo scalo, during the 
War, the need of a manganese or other suitablo salt 
to prornoto decomposition of peraietio compounds 
was clnurly recognised, though not fully until after 
a serious explosion Textbooks have little rcgaid for 
truth The fiction that hydrogon and oxygon are 
imniisliate pioducts of electrolysis is a hardy iliestnut 
wo might well tianstcr to the dustbin no l>oy should 
be taught to use it as a (Jomjiieior 

Hknuy l-l Armstbonu 

66 Oranvillo Park, 

HE 13 


Passage of Hydrogen through Steel 

T WAS much mtercsted in tho coimnunii ation by 
T N Moms to Naturk of February 10. p 217, 
coiiccmmg the observations he has m^o relating to 
tho diffusion of hydrogen through st<s-l Sinoo ho 
asks wlicthci facts of the kind ho mi'ntions have 
bcon pn'Viously u-cortlcd, may I make tho following 
observations * 

The diffumoii of hydrogen through mild steel under 
varying conditions ol timiperatuie and acid con- 
centration formed the subject of a pajier which was 
published (iitidor my name) in the Journal of the 
Iron atul Steel InetUute, vol 2, 1926 This ^jier 
disilt with a ((uantitativo study of ci'iiatn aspiwts 
of this interesting problem , but it was by no means 
tho first time that the pbenummou had boon 
observed So far back na 1874, Osborne Reynolds 
directed attention to it in a paper lie published m 
the Afemoira and Proceedings of the Manchester 
Literary and Philosophical Society, vol 13, p 93 
(' A Edwards 

University f 'ollogo of Swansea, 

Singleton Park, Swansea 
Feb 9 


Side-Chain Reactions of Benzene Derivatives 
Wk have moently examined a number of side-chain 
reactions in the light of the postulate that the 
differences in the rates of reaction of a senes of 
Similarly constituted compounds under identical con- 
ditions are to be aicribed solely to different energies of 
activation, substituents contnbiiting ailditively to 
the total energy' Our results* for the reaction of 
hydrogon ion with various p-substitiited aceto- 
phenones X C,H, fO CH,R (acid -catalysed proto- 
tropy) indioato that the energies of activation are 
given by the expression I?— if,— (7 (g— ag*), where C 
and a are constants for the sones, Al, is the value of 
E for the unsubstituted oon^imd. and g is the 
dipole moment of C,H,X. substituonts dealt 

with inoluded three halogens, to wliioh the equation 
applies ooeurately, but did not molude ‘inolmod’ 
groups such 08 — OAlk and— NAlk, We further 
suggested* that the expression E^Et±C (g— og*) 
mi^t be appbcable to side-chain reactions m 
general, the negative and positive signs rofemng 
respeotively to those of Classes A and B* A review of 
fourteen reactions led us to the oonolusion that, for 
m-substituted compounds, the equation is valid except 
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whfui tho HubHtituont la a halogen, while, with the 
substituent in the ji-position, oomplioationa arise, as 
anticipated, from the operation of eleotromorio effeats, 
and m a number of Class B reactions the term in p* 
changes sign, an observation fur whioh there was 
no obvious explanation 

Wo wish now to suggest that, while tho equation 
K‘=Et—C (y.—a[L*) applies to reactions of ClasM A, 
tho correct expression for Class B reactions may be 
(|i+op') Assuming this expression, the 
halogens <u a group behave m accordance with tho 
dipole moments of C(H|X, while the ‘melined’ groups 
are exceptional The now view is based, in foot, on 
tho probability (kindly pomted out to us by Prof 
Ingold) that the ‘effective polarity’ of these groups is 
represented not by the measured dipole moment but 
by the component m the plane of tho nucleus The 
calculation of the angle of inclination for — OCII„ 
from results where complications appear to be absent*, 
gives the value 1 12° or 104 0°, according as the value 
of p for aniHole is taken us - 08 or —12 Debye 
units This may bo compared with tho angle sug- 
goeleil for singly-linked oxygen* and the vertical 
angle for water*. 

No clear distinction can at present be drawn 
between tho possibility outlined above and that 
suggested previously, but it is hofieil to obtain further 
information from experiments now proceeding at 
these laboratories 

W S Nathah 

Tho Technical College, H B Watson 

Cardiff 


rhm aa4 Imi , 11, 2M , 1982 

•yc j,’ 1^, 1981 ’ 

« Ingolit and Kiitlistein, JC3, 1217 , 1928 
' flhoppbc, J r a , IMW , 1982 
■ Wotr, Z pkp Chem , B, I, I2H , 1920 

’ Debx*. Holccuhv'', 1929, chap Iv IlNke, Z Pliant , U, 

S18 , lOSJ 


The Infimte and Eternal Energy 

The quotation for winch Mr Ooiuild Murray asks 
111 Natukk of Febniary 24 is in Herbert Silencer’^ 
“Pnnciples of Hociology", Pait 6- Kcckwinstical 
Institutions, Chap lft--Koligious Retrosiwct and 
Prospect It them reads iis follows “But one 
truth must grow p\er clearer— the truth that them 
IS an Inscrutable Kxistence overywhen* manifestod, 
to which he [tho man of science] can neither find 
nor coiiccivo either bcgimiing or end Amiii tho 
mysteries which bi'come the more mysteiious tho 
more they are thought about, there will remam tho 
one absolute certainty, that he is ever m presenoo 
of an Infinite and Eternal Eneigy, from which all 
things proceed ’’ 

It first appeared in January 1884, when this 
chapter of the ‘ Sociology” was published ns tho 
first article in the Nineteenth Centuni It was, I 
think, mainly responsible for tlin attack made upon 
Spencer by the late Mr Frederic Harrison, the 
controversy between him and Spenoer lasting almost 
throughout that year In tho course of the con- 
troversy. Mr Hamson hod referred to the Inscrutable 
Power as “the All-Nothingnoss”, and Spencer replied 
m July ' 'So far from regt^ing that which transcends 
phenomena ss the ‘All-Nothingness’, 1 regard it as 
the All Being Everywhere I have s}>okon of the 
Unknowable as tho Ultimate Reality — tho sole 
existence ; all things present to consciousness being 
but shows of It ” The entire controveny was issued 
pi book form m America, at tho insistent request 


of Spencer’s Amonoan friend Prof E L. Yeomans, 
but an objection raised by Mr, Harrison so incensod 
Sjicncor Umt he wired to his New York publishem 
ordering tho book to be withdrawn and the plates 
to be destroyed It was unfortunate, for the whole 
incident mo^ much clearer the positive aspect of 
Spencer’s dootnno concerning the Ultimate Cause, 
as opposetl to the negative aspect so unduly enlarged 
upon by his opponents 

Oborok Eastoatk 

28. Stanley Road, 

Woodford. E 18 
Feb 28 


[Several other eorrespondonts, for whoso letters 
we cannot find space, have also identifiml tho 
quotation — Ed. Natubb ] 


Uniformity m Bibliographic Particulars 

In tho library of tho John Innos Institution, and 
presumably in other scientific libranea, the indoxmg 
of ‘sHiNirates’ has become a formidable task It is 
made mom laborious where the particulars given of 
tho source of tho paper are misleading or incomplete 
Editors will not, I am sure, bo iinwilimg to consider 
tho ne«)dH of tho librarian, anil I therefore venture on 
some suggestions 

First, the bibliographical parttciilars should be 
readily available on the co^er or front page of the 
separate (It m not neeessanly the business of th® 
person making the index oards to road tho papors ) 
Secondly, no irrelevant matter should appear The 
citation should be essentially os follows . 

Name of author , title of paper , year , name 
of journal , volume , pago references (The 
pagmation should bo unaltered ) 

Although ttiero am a number of journals which 
ailhoro to this standard practice, too many others 
deviate from it m one way or another Tho moat 
usual deviations am the following — 

(1) Separatea are sent out in blank covers, or in 
covers bearing the name of tho journal but no other 
pirticulnrs 

(2) Tlin title, etc , is given on tlie cover, but the 
page refnrences omitted 

(3) Tlie name of the journal is followed by the 
day, month and year of publication, and tho volume 
and page references nmitteil , or the session (m the 
case of Proceedinge) is given, and tho year omitted. 

(4) Tho jjapor is ro-pagmatud, and the original 
page references not only omitted but also unasoer- 
tainablo 

(5) The cover is like that of the parent journal, 
and the name of tho author of tho paper either has 
to compete with that of tho editor of the journal, or 
doos not appear on tho front page at all 

To take these pomts m order • (1) may be due to 
economy, which does not permit of a separately 
printed oover. It would cost no more and would suit 
most of us better to have such a paper without a oover, 
but with full particulars at the bo^ of tho first page. 
(2) 18 duo to lack of foresight, os it is soaroely any 
more trouble for the pnnter to add the paw references 
when printing the title , but m their absenoe everjf 
recipient of the separate who keeps a card-index has 
to waste time looking inside (3) shows a lack of 
foresight that is oven more depressing, as one oannot 
cite the complete reference without undertaking 
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bibliographical rpcearrh on one’s own account As 
the reprints are meant to reach those who do not boo 
tlie journal, it seems indood thoughtless to give on 
them a citation which cannot bo completed except 
by roferenoo to a tile of the journal The same applies 
to (4) In (6), which is due to excess of zoal, tlie 
author’s name if it appears at all is coyly hiddon 
between those of the i^itor and publisher (as in the 
case of the radway station which was called Bovnl) 
Thu at the best is distracting to the eye , at the 
worst, m the hands of an assistant 


by the length of a lino or, better still perhaps, by 
the inb'rval bt'twocn two points and it would seem 
that the inteiesting chronologies' of Piof Thomas 
Yotmg are ailiniiably odaptist to the determination 
of contemjxiranes. 

In referring to the Chronology of Mathomutioians 
and Meelianies, n^prodiiieil in Kig 1, 1 was mton-slod 
to read, on the facing page, Yoimg’s counsel of 
perfcetion to everyone who is dt>sm>us of enlarging 
the sphere of our knowhslgo with resjioct to any 


who IS not very strong in foreign 
languages, it can lead to quite 
remarkable results in the filing 
Thirdly, on the more general 
question of bibliography, apart 
from the immediate one of sep- 
arates, journals have various idio- 
syneroMies Tliore ai-o for example' 
some whii h begin over again at 
p 1 for each jiait within the 
volume, or have separately pag- 
inated appendie<*s Surely the 
volume should always be the unit 
There is one vunerable and dis- 
tuiguishisl London journal sent nut 
in continuously numbered parts , 
the volumes ore moile lip of 
an irregulai mimhor of tlies«> parts, 
but there w nothing on the cover 
to show which pait begins nr 
ends a volume Then there are 
a great many jotiinals whicli still 
use roman luunerals, a quaint 
but eye-straining praelioo There 
is the confusing tuck of numlier- 
ing the plates, including their 
versos which are always blank, 
along with the text , and finally 
there IS the practice of putting 



last year’s date on on overdiu' 

part. Such falsidcation of a document is scarcely an 

example of scientific integrity 

To conclude, it is evident that miuiy journals 
winch are soientilic m content arc traditional in 
form It may bo that tlioro are certem otlvantagcs, 
of which I am unaware, in the practices whiefi 1 
deprecate, but it seems more likely that they have 
persisted, not on account of any essential virtue, but 
simply because it has been no one’s business to have 
them altered Tlie eminent men ol stienco who 
conduct the journals may c onsidor sueli small matters 
unworthy of tlioir attention , but convenience and 
consistency underlie all seientiflo method and might 
well be applied in this rase as m others 

Bbsmhilda Schafkb 
(Librarian). 

John Innes Horticultural Institution, 

London, H W 19 
Jan 1 


Graphical Determination of Contemporaries 
The illustration which Mr. Lucas gives of his 
graphical detormmation of oontomMrariesi is perhaps 
an unfortunato one, for oven wim the help of this 
example his letter affords no clue os to what he is, 
trying to do or why he has chosen an oblique method 
of domg it. 

The duration of a life is very simply represented 


branch of science “to collect that previous know- 
ledge of all that has lieen alri'iiilv ilone with the same 
view, which, m justice to hiinsi'lf, he ought to 
oeiiuiie before he inters on the pursuit, or at any 
rate, in justioo to the public, before be tails on tb’o 
world at largo to jiai ticijiate iii his improvements 
and discoveries” 

A F Dll' TON 

Cnenbank, (larsloti, 

Hertfonlsbire 
Jan 3U 


KxTiiu^in, 141, Jan 
.a Art* London, 




Aatural Phllomph) and Uie 


The Viability of Spirocluetes dned tn Vaato 
It is well known that all kinds of spiroolietos, 
both pathogenic and non pathogenic, arc unable 
to withstand ordinary desiccation, for repeated 
experiments have shown tliat they very soon lose 
their vitality after ordinarj diying Hitherto, how- 
ever, no attempts seem to have boon n'corded on 
the results of dryuig these organisms by the special 
rnethcKls used with siicooss for the preservation of 
cortam filterable viruses and some bacteria In view 
of the difHoulty and expense of maintaining strains 
of Hpiroohoitcs m the laboratory, it seemed of interest 
to soe whether they could be proM'rved m the 
same way, and the results show that under spi'cial 
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ocnditioiiA Jt IB poBBible to dry them without destroy* 
ing their vitality. 

Five Htrains of spirochaites have been used m these 
prehminary oxperunonts , two culture atraina of 
SptroehcBta palluia obtamed rospeotively fhim Kroo 
and Voflarhelyi, and throe strains of Spirochasla 
tuftani, the common water leptospira, two Leyden 
BtrainH obtained from Srhuffner ond van Thoil, and 
a stram which I have recently iwilatod from London 
sewage. Extremes typc« of HpirochsetcH wore thus 
moludod, for Spiroclueta pallida ih somewhat exacting 
m Its cultural requirements and in addition to boing 
very susceptible to variations m the media, normally 
requires siibcultunng every week, whiNt Spirodugla 
biflexa 18 much more resistant and, at room tem- 
perature, cultures will remain jxiaitivo for some 
montlis 

About 0 6 c o of a rich suspension of the 
spimohoitos in thoir respective media, which both 
contained approximately 10 per cent of rabbit serum, 
was placed m each of a number of small sterile test- 
tubee. ITio tubes were then placed in a freezing 
mixture at — 10° C until the contents had solidified, 
and then placed m a dosiooator containing phos- 
phonis pmtoxidc, and the air exhausted ns quickly 
as possible The desiccator and its contents were 
then left in the loo chest and the desiccating agent 
renewcil the following day and the air ogam ex- 
hausted After 15 days under these conditions, the 
dried contents of the tubes were inoculated mto 
foosh culture media, and in every case the spiro- 
ulitetcs were iound to have remained alive Tho 
stram 8 of Spirochata biftrjea seemed to grow more 
slowly than when ordinary motile spirochffites wore 
used for inoculating the culture tiibos, but m the 
cose of the two strauu of Spirorhala pallida, thoir 
rate of growth socmed to have been uiiaflooted 

Although at present tho vitahty of those spiro- 
chicles dried tn varuo has only been tested up to 
15 dnya, there is no reason to doubt thot they will 
remain alivo for very much longer periods Thw 
motJiud, thornfore, should be of value for the 
maintenonco of strains of spirochietos in tho labora- 
tory, as It reduces tho nect ssity for rop»«ted 
subiniltunng 

EnwAnn Hindi,* 

National Institute for Medical Research, 

Hampstead, NWS 


Insect Transmission of Spike Disease 

It has been recently announced* that trannmiMSion 
experiments with the Jassid, Jlfoonta albmaculata, 
have yielded three positive results ; that tho 
symptoms so produced are inseparable from typically 
spiked plants on morphological, biooliemical and 
oytological grounds 

This important result was the subject of a dis- 
cussion at one of the meetings of the Working Com- 
mittee on Spike-Disooae Investigation (July 28, 1933) 
when Dr V Subrahmanyan, m view of tho funda- 
mental nature of the finding, suggested that the 
result should be ontically examined m all its aspects 
As a result of the discussion, it was felt that the 
evidence, based on symptomatio and other grounds, 
was by itself not suiBciently conclusive to justify j 
the monixunation of Jfoonta as the vector of spike 
disnose. It was therefore suggested that the matter 
should be regarded as $ub judiee pending the resuHa < 


of mfectivity expenmenta by grafting, whioh was 
considered to be the decisive test m &ubtfbl oosw 
of disease. 

It IB well known that the swidol plant assumes a 
variety of morphologioal oharaotenstios, some of 
which ore often mistaken for the condition of spike. 
Experiments have shown that this condition can be 
brought on by depnval of host plants, an impoveruhed 
soil, drought and other adverse soil and olimatio 
factors Those symptoms can be distinguished from 
those of a genumely spiked plant, are not transnutted 
to other h^tliy plants by giaftmg and can be made 
to disappear when the adverse conditions arc re- 
moved 

A typical spiked plant, however, is infective, the 
symptoms of the fosease bemg oommunioable to 
other healthy plants through gating, a teohmque 
which has proved most u^ul m determining the 
mfectivity of doubtfiil cases of spike. It is the 
mfcctious character of tho disease that renders the 
problem economically important and serious 

It 18 clear from the above discussion that it is 
important to distinguish between the curable and 
non-mfootious condition of stunting induced by an 
adverse environment, as against the deadly and 
mfeotious condition of spike disease, which, to an 
oxjierienroil worker, is not difficult to diagnose The 
following ore results of grafting tests which have 
been oamed out . 

Number of Number of 
Tjeaves foom plants operated plants spiked 
Spiked plantH 12 0 

Inseota^ plants 14 0 

They confirm tho suspicion that the three plants 
alleged to bo diseased only represented a stunted 
condition which was brought on by an impoverished 
soil, want of a vigorous host and probably aggravated 
by insect feeding Tho symptoms have not been 
transmitted threugh grafting, and further, the plants 
themselves, after a careful nursing with fresh soil 
and host, have since turned completely healthy 
M Srkknivabaya 

Dopartmont of Biooheinistry, 

Indian Institute of Scionoe, 

Bangalore 
Jan IS 

■ KATUXB, IM, 602, Oot 14, loss 


Bilateral Gynandrotnorphism in Feathers 
Mb PAun ’Espinassb has recently pointed out' 
some difficulties preventing complete acceptance of 
tiie growth rate ^oory of Lilhe and Juhn* in which 
bilateral gynondromorphiiun of individual feathers 
18 Huppoeodly explamed. Tho existence of difEorences 
m rates of growth of mdividual barbs, by which 
these authors explam difforent degroos of suscepti- 
bility to female hormone, seould be proved if, m 
successive cross sections of a feather, barbs onsmg 
near the ventral pomt fused with the rhaohis at a 
higher level on one side than on the other, but this 
has never yet been observed 
Tho ooncresoenoe theory of develoiKnent of a 
feather, m which the rhaohis is regarded as formed 
from two halves of a collar (the growmg basal region) 
is also due to these authors, but this mterpretation, 
necessary for an explanation of the growth rate 
theory of LiUie and Juhn, is not m agreement with 
the results of Daviea* and Strong*. 
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Aooordmg to tiie proeent inve«tigation, tho forma- 
tion of nd^ m a feather follows, and is probably 
duo to, tho rapid proliferation of intormcxliate colls 
causing inorea;^ prossuro on tho pulp, while lateral 
expanuon is prevented by the sheath Those nilges 
proceed in a curve round the feather germ, so that 
ultimately the ridge nearest the ventral point lies 
dorsally Ibore is no suggestion of a movement of 
oells from one position to the other --rather n passive 
cutting up of the intermediate cell layer 

liie rhachiB has a complex origin, as Davies and 
Strong agree, hut which Lillie and Juhn consider 
inoorreot Soctions through tho tip of a feather show 
a ring of barbs, with little or no difference m size 
between the ventral and donwl ones This is par- 
ticularly evident m embryonic feathers Successive 
cross sections down the feather show tlio fusion of 
barbs to form the rhachis 

Tbe hyportiochis is formed in tho same way, the 
ndgo nearest to tho ventral point fusuig with its 
noighbour as do the ndges near the dorsal point in 
forming tho rhachis The calamus is merely tho 
oomifi^ collar, as though the process of cornihration, 
havmg gained sjieed m jiassing down the feather 
(correlatod doubtless with tho withdrawal of pulp) 
IS hero too rapid for tho formation of ridges 

In view of this mothoil of dovolopmont of mdividual 
barbs, it is diflliiilt to correlate tho nppc>arancn of 
female bars on one side only of an otlierwise syni- 
ractncal feather, with differences in growth rate of 
the barbs llarbs certainly grow more quickly at 
their apices, where they are smaller in cross section 
than near the rhachis-^ienco tho upward curve of 
barbs m a dodiiitivo feather. But barbs of equal 
length lit any level must of necessity have anseu at 
the same tune near the ventral side of the germ 
Some other explanation, tberefore, must bo ailvoncod 
for a corroct interpretation of tho female bar in tho 
feathers figured (Nos, 61 and 62) by Lilho and Juhn 
A re-oxiuninatinn of foatlier development is 
obviously necessary for on accurate explanation of 
known oxporiinental facts, and it is lioisil, during 
the summer, to publish the nisults of a study, now 
nearing oompletion, of tho dovclopmcnt of nestling 
and definitive feathers m the domcMlio fowl and tho 
duck, and of ilefinitivo feathers in the starling 

Anmk Hoskkh 

Department of Zoology, 

The University, 

Leisls. 
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Effect of Yeast Extract on the Growth of Plants 
Ws have read with great interest the oonununica- 
tion by Prof V Subrummanyan and Q, S. Siddappa 
m Natdue> under this title, m which the authors 
state that m 1932-33 several Indian papers published 
results of their experiments, m which yeast extract 
was injected mto plants with a marked effect on 
the growth and blooming. Unfortunately, we were 
hith^to completely unaoquamtod with this mterest- 
mg work and, oonsequently, were unable to refer to 
it in our previous pajper on the subject*. 

Our work was earned out in 1032-33, and differs 
substantially from the observations of Subrahmanyan 
and Siddappa, as we showed that plants are able to 
take up promoting faotor (or factors) m the 
yeast extooot, through their roots. In our opmion, 


this IS of great interest, since it tends to show that 
the mioro-organisms m soil are of importance in 
the formation of different growth-promoting factom 
Soil raioro-organisms would thus have functions 
previously unforeseen. 

Further to our earlier note, we have found that the 
factor which stimulates the blooming of tho pea is 
soluble in ether (communication to a meeting of tho 
Society of Finnish Chemists on Noveiiibor 4 last) 
The extract is o<{uaily effective m sterile water cultures 
and m the usual pot cultures with quartz sand 

Pot cultures with different types of soil showed 
that in clay soil the effect of yeast extract on the 
growtli of tho (X'a was still distinct, although not 
HO marked as in iiiiartz sand. In rich humus soil 
the effect was very weak or possibly ml This could 
bo explained by assuming that tho stimulating 
factor of yeast extract is normally present in soils 
nch in orgamo matter and with on abundant micro- 
flura 

A detailed report of our work on tho subject will 
appear elsewhero 

A. I VmTAKBK 

Biochemical Institute. Svxnovk v Haiiskn 
Helsingfors Jan 26. 


The Age of the Sub-Crag Implements 


1 AH gliul that Prof BoswelP has expressed an 
opinion upon tho nature of tho matorial attached to 
the Hurfaoes of a rostrocorinnte flint implement cxhi- 
bitcil, recently, in Iho British Miisoum There are few 
people for whoso views upon such a matter 1 ontcrtoin 
more lespoct, and 1 intoiid, if ho will allow me, to go 
riirthor into tho question of tins particular implement 
with him, and of that of others I am m procoss of 
eollocting from beneath the Bed ('rug It is evident 
that we am dealing with a comiilex matter in which 
Prof Boswell’s specialised kriewledgo of Crag di'isisits 
will be of great value 

As regards tho geological age of the koxstoncs, I 
find dial Lonkestor, who made ii very dost' stiiily o[ 
tlioso s|M'f linens, and, in fact, gavo to thorn thi'ir 
ctiaractcristio iinmo, statos* that they an' “Tho 
Bcmnins of a Plioocno dejxisit, anterior to the 
Coralline Crag, and identiliod by its fossils with tho 
niaok Cmg, or Dicstian Hands of Bolgiiiiri’’, while in 
Clement Roid’s “Plioceno Deposits of Biitain”, p 223, 
tho "Sables di laocardM Cor, or Dii>8iian’’ of Belgium, 
am placed by him in what ho calls tho “Older 
Pliocono” AIto, in the Survey Memoir “Tho (Jcology 
of the Country around Woodbridgo, Felixstowe and 
Orford”, p. 16, Pmf Boswell himself states “Al- 
though the boxstono fauna has been ooraporod with 
the C'ontmental Miocene', or oven with tho Oligocene 
(Kujielian), it is at present generally mgarded os of 
Ixiwer Phoceno Age ’’ It was for those rensons that, 
m my rooont note in Natuxk*, I stated that the 
Diestion boxstonos ore referable to the Lower Pliocene 
epoch But, in the note mentioned, I mode no claim 
that tho British representatives of tho Ckintinental 
Diestian deposits are the boxatones of Suffolk. I 
merely, like Lankester, lodk upon tho boxatones os 
representing, m the Suffolk Bone Bed, the Diestian 
Sands of B^um. 

J. Bkid Mom. 
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Research 

Indian Iconography Tours of inspection in Bengal 
distncts by Mr H E Htapleton, Director of Public 
Instruction, N C'hakravarti and S. K damswati, 
have produced data of historical and archaaological 
intemst which arc recorded in throe commiuiioations 
(J. and Proc. Anat Soc Bengal, New Sor , 28, No 1 , 
1932) In the district of Dinftjpur along the Chirftmati 
River, in particular, Mr SaitMwati found interesting 
sculptures lunong figures worshipped at local slirinos 
which have furnished details of importance in Hindu 
iconography In the village shrine of Dch&bandh 
was found a sandstone bngam of very rare icuno- 
graphic character It is encircUd by four effigies 
of the Devi, which ha\ e matted hair and are seated m 
the pndmOaana attitude with clasped hands held up 
m adoration Tho female figures nniimd Siva's 
symbol evidently stand for his female energies At 
Mahendra a previously unknovm iconographio Hp«>ci- 
mon was obtainiHl This is an image, probably of 
SOryya, on tho pedestal of which arc tho seven 
horses and tho chariot , above aro all the usual 
attendants, Dandl, PTngala, his two ijuoens, etc 
All tho figures aro booted as is usual with the image 
of Sflryj'a Tho uiterestmg feature w that SOryya 
has 81 Y hands instead of four or the more usual two 
Tho two mum hands hold lotuses by the stalks as 
prescribed, the others show respectively the gestures 
of ‘granting boons’ and ‘granting security’, ono holds 
the rosary and another tho fiot Nowhere aro wx 
hands mentioned or shown, nor aro the rosary and 
pot known us his attributes Tho imago seems to 
correspond to a description of Dh&tri, the first 
Aditya, except fur the two lulditional hands This 
IB perhaps tho first iconographio tieatment of 
such a deity y<<t discovoftKl At Betmi a female 
figure fighting with a host of put bellied Asuras 
18 evnlently on aiqiect of Chandlka fighting tho 
demons She holds various weapons in thirty-two 
hands , hut in spite of the large number of addi 
tioiiul arms, the figure is masterful in its life and 
reality 

Prehatonc Goats of Poland In a neolithic settlement 
in the commune of Zlota, Poland (dated 2500-20(10 
B c ) remains of domestic goats have been found, and 
M K Wodzicki identifies the fragments os belongmg 
to tho Ccpmpnsca type (/tend PolonaueSn IjtUree, 
1033, p. 89) Tho skulls and honis show a consider- 
able amount of variation, but there is no mdication 
that any other H{x«ies was domesticated Fragments 
which have boi*u described from fifteenth and six- 
teenth century settlements in Poland and from oarly 
historic sites al-s> belong to C. pnaoa-typua, although 
in the Middle Ages two races can bo distinguished 
by tho compactness or divergence of the horns, and 
in the early ages the horns are distmctly smaller 
and their slope markedly divergent 

Hydrography of an Indian Tank* Dr Hem fiingh 
PruUn has made a detailed study lasting over three 
years of the seasonal changes in the physical and 
chemical conditions of the waters of tho tank in the 
Indian Museum compound (“fitudies on the Bio- 
nomics of Fresh-wuten in India (1)”, Internal Rev 
Hydrob%ol Hydrographte, 28, Hft. 1-2 , 1932) 

In the tropics, groi^ is more rapid and decay 


Items 

IS more sudden than m temperate regions , also, 
because of the great amount of evaporation and 
consequent rainstorms, tho condition of tropical 
waters is altered more m a few hours than in many 
days m temperate regions It was found that there 
was a complete mixing of surface and bottom waters 
in January, tho upper layers after this becoming 
wanner and a thermal stratification beginning which 
w complete in April. Tlie pH value has two maxima 
in the year, in spring and m autumn, the latter being 
higher than the former Tho changes in tho pH 
value seem to be connected with the photosynthetic 
activity of tho ohloropliyll-boaring organisms, which 
depends on tho weather and tho amount of neocasary 
salts available If tho weather is fair, tho surface 
water IS generally saturated with oxygon after 10 am , 
but tho bottom water is always ileficicnt m oxygen 
The surface layers aro repletiisliisl m salt content partly 
when tho thermal stratification is disturbed during 
the inoiiHoon or when tho waters mix in January, 
hut chiefly by tho rain-water laden with salts which 
flows into the tank from tho high hanks durmg the 
rainy season 

Morphology of the Insect Abdomen The writings of 
Mr R R Snmlgniss on insect morphology are well 
known to all sludHiits of entomology In his most 
recent contrilnition entitled “Morjihology of the 
Insect Abdomen” (Smitheonmn Miec CM , 89, No 8 j 
Oct 1933) he continues his previous memoir on this 
subject and, in tho present instarieo, deals with the 
genital ducts and the ovipositor He concludes that 
the primitive gonoducts wem |Miirod mesodermal 
tubes each opening to the exterior by a separate pore 
These poms wore located on the7th abdominal segment 
in tho female anil on the 10th segment in tho male. 
In most insects, as wo know them to-day, a median 
ectoflermal passage has developed and ^oine con- 
nected with the prunitiv'o ducts This has resulted in tho 
acquisition of a single genital pore which opens between 
tho 0th and 10th segments in the male, while in tho 
feinalo it is more vanablo m position sinco it may be 
located on tlio 7th, 8th or 0th sogmonts In iloaling 
with tho structure of tho ovipositor, Mr Snodgrass's 
account is illustrated by a wealth of original figures 
portraymg tho struitnro of the organ and its asso- 
ciated museuliitiiro m different groups While in 
many Orthopteia tho ovipositor is formod by throe 
pairs of valvules, m the Gryllidra and Acrididn only 
two pairs aro evident, namely, tlio Ist and 3rd, the 
2nd pair of valviilos being vestigial On tho other 
hand, in tho Thysamira, Hemiptera and Homoptera, 
tho ovqiositor is likewise formtsl of two pairs of 
valvules, but in theso oases it is Hie Ist and 2nd 
pairs tliat compose the organ The memoir is 
too detailed to allow of more than brief mention 
and 18 one of general interest to students of insect 
morphology. 

Protein Mctabolum in Wheat In Relation to Nitrogen 
Supply. In a study of tho distribution of nitrngon in 
wlwat plants grown m water culture, A G MoCalla 
{Canadian J Rea , 9, 542 , 1933) finds that altering 
the nitrogen supply does not matenally affcot the 
amount of protein in tho plants, thoiigli with low 
nitrogen supply there is a marked reduction in the 
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mount and proportion of non-protein nitrogen and, 
in parboular, a much lower proportion of amide 
nitrogen. Thm efleota are not, however, observable 
m the seeds, where low nitrogen supply reduces the 
total nitrogen present, but does not oaiuo any 
Bignilloant variations m the proportions of protein 
and non-protein nitrogen. The proteins of the 
seeds, on the other hand, possess lower proportions 
of amido nitrogen and higher propiortions oi mono- 
ammo mtrogen when nitrogen supjdy is low Fuially, 
the low-nitrogen seeds contam a much smaller pro- 
portion of gluten than do those supplied with 
abundant nitrogen In both sots of seods, tSio physical 
properties of the glutens and the ratio of alcohol- 
soluble protein to alkali-soluble protein appear to be 
identical. The author concludes that differences in 
nitrogen nutrition do not produce any essential 
difference m the quahty of the kernels except those 
duo to varying amounts of gluten. The variations 
m quality of gram of any variety of wheat grown 
under field conditions arc, therefore, duo to other 
factors 

North Pennine Ore Deposits Tlie well-known mineral 
fields of Alston Moor and Upper Wuardale have boon 
studied m detail by Dr K C Dunham (Abs Free 
Oeol Soe , p 47 , 1034) The mmoralisod area is 
divided by tlu* faulted moniM-line of Jliirtreeforil into 
two crudely circular areas withm each of which the 
mmerals are distriliiiteil laterally and vertically m 
woll-morkod concentric aonos Throe zones of ganguo 
mmerals am reoogrused a central fiuonqiar region 
(281 veins) , a broad peripheral fringe of barytes, 
with local witherito (208 veins) ; and on inconstant 
transition belt (17 veins) From ooch centre the 
successive sulphide zones are cliaracteri'ietl by (1) 
notable amounte of cholcopynto , (2) galena with 
subordinate zinc blende , (3) galena and zuio blonde 
m roughly ccjual amounts , and (4) galena alone, 
blende falling off rather abruptly Hulphides die out 
beyond the galnna rune and tlie vems become almost 
entirely bai^o Tho zonal arrangement is super- 
imposed on the Carboniferous formations and the 
W^n bill with complete impartiality. This marked 
mdependence of distribution servos to dismiss tho old 
latoral secretion hypothesis, and to prove that the 
Whm bill was not directly concerned with tho 
mmorolisation It is suggested that the ores were 
introduced by hydrothermal solutions derived from 
certain deep-seated foci of intrusion (oach oorre- 
spondmg to a dome of nuneralisation), of which tho 
representative igneous rocks have not yet been 
revealed 

Initial Modon of Rarthqiukwi. Two years ago, Mr. 
T. Fukutomi noticed a similarity in the direction of 
the mitial motion of earthquakes m certain parts of 
the Kwonto distnot, Japian He has recently studied 
tho distribution of earthquakes with similar mitid 
direqbons of motion with fuller matenals {Bull. 
Eailhq. Bu. In$t. 11, 510-028, 1933), using earth- 
quakes with distmot initial vertical motion in Tokyo 
fSram 1014 until 1082 and originating withm 100 mim 
of the oity The total numbOT of sudh earthquakes is 
837, in 170 of which the mitial motion was upward 
and in 161 downward. The epicentres of earthquakes 
with the some mitiol direction ore grouped m rather 
defimte areas. Thus, the earthquakes originating 
beneath the bosms of the Rivera Kmu and Onu, the 
■oathem part of the Boeo peninsula, in the Idu 
penJnsnla, etc., begm with on upward movemttt at 


Tokyo , those m the Kasugaura, along the shores of 
Tokyo Bay, and in the central part, of the Boso 
peninsula, with a downward movement. The writer 
oonoludes that the earthquakes originating m the two 
mam regions are duo respectively to similar modes 
of origin 

Tuning Fork as a Standard of Frequency. A paper by 
the late Dr. Dye and D Ksuen has lecently been 
pubbshod on tho valve-maintainixl tunuig fork os a 
pnmary standard of fio<|iioncy {Froc Boy JSoc , A, 
Fob ) Tho fork ust'd has a massive biiw* and prongs 
out fiom a bar of elinvur and has been in use since 
1922 The effect ot changmg a niimbei of variable 
factors on tho period of the fork has boon invcstigabsl 
The pel lofl IS uidepeiideiit of the exact way m which 
tho base is clamped only if the prongs arc accurately 
balanced, and a method for doing this is dcscribod, 
Tho variation with polarising mognetio held, with 
amplitude, atmospheno prcssiiro, anil with tlie volt- 
ages and loadings applied to tho drivmg circuit wore 
all studied and a design for the fork equipment 
evolved The residual instability of this arrangement 
was mainly due to small changes m tho vnltogea 
ajiphixl to the valve circuits and to changes m 
pressure within the fork enclosure W ith improvement 
in the conditions, the fork is cxpecUxl to show a 
long period constancy of one part in 10’ and a short 
IieriiHl constancy of a few parts m 10* It is stated 
that a small reaction occurs botwoon tho fork and 
another oscillator used for comparison , this might 
bo avoided by tho appropriate use of sorocn-grid 
valves 

Folarographic Researches. Tlio phenomena aswxiiutod 
with the dopoHition of metals at the droppmg mercury 
cathode have been the subject of mvostigations during 
the last few years by Prof. J Ileyrovsk^ and his co- 
workers Recently the method has boon extended to 
micro analysis Thus, it bus been sucoeesfuUy 
adtt[ited to the estimation of iodine in diile saltpetre, 
the analysis of petroleum distillates for reducing 
agents and in tho electro-reduction of many organic 
coin|X)imds Tlie way in which the platmum elements 
lower hydnigen overvoltage has also been demon- 
straltxl by the polarograpbie method. A further 
illustration of its diverse applioations is afforded by 
Its use 111 biological investigations on tho adsorption 
factor of serum and on tho lymph m cutaneous 
diseawM, in whioli the demiatologist. Dr. Potr55ak, 
made good uso of tho method Perhaps the most 
striking results ubtainml with the polygraph ore 
those of Dr. BrdiSka, who has studied tho catalytic 
action of cobalt ions upon protein decomposition It 
IS found that the protein content of a fraction of a 
milligram of matonol can bo estimated by this 
means TTie amount of ojstome in a millimetre of 
hair has been dotermuied and, apart from its atialy- 
tioal value, BrdiSka’s work has on important beaniig 
upon the ^uoidation of the oo ordinating properties 
of polypeptides and their dooomposition pn^uots 
For Czech readars. Prof Ho}rrovBk^ has just compiled 
a monograph summarising the applioations of the 
polarographio method m praotioal chemistry under 
the title, “PouXitl Polarografiok5 Methody v PraotiokA 
Chemii” (Pp 132 Pubbshed by the Cseohoslovak 
Society for Research and Testing of Materials, 

' Prague HI)- The monograph, which deserves to be 
trai^ated mto English, gives a comprehensive aocoont 
of the researches oairi^ out with the polarograph. 
The bibliograjdiy oontams 139 references 
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Socui and Industrial Development of Rural Communities 


T HK twenty-third Tvport of the Uevelopinent 
Conunmnonera* for the year ended Merch 31. 
1933, IS much more than a mere collection of official 
etatementa of the various activities directed by the 
Commission The report no longer sets forth tho 
work in progress at research institutes and advisory 
centres in Great Britain, as this will bo dealt with 
in the publications of tho Agnciiltural Research 
Council and tho departments of agriculture. Brief 
acouunts of the institutes are given, touching on 
thoir raifon d'tfre, persoimel and {inancos, but the 
chief ompliasiB is laid on tho progress of various 
schemes which tho general public scarcely realises os 
coming within the scope of the work of the Com- 


In most rural districts m Great Britain, very slow 
progress has been made by electrical supply schomes, 
as the cost has been beyond the reach of most rural 
dwellers, largely bcoaiiso of the distance that current 
has to be conducted as compared with urban areas 
Special arrangements were made to supply a rural 
area in Bedfordshire with oleotncity under special 
terms, and considerable progress has been mode 
during the three years of tho scheme. The majority 
of rural customers use electricity for domestic 
purposes only, but its uso m farm biiddmg-t an<l 
dairies is gradually spreading, and about 62 per cent 
of all tho premiw's within tho area are now receiving 
supplies The most important factor responsible for 
the progress mado soems to be tho ailoption of a 
lower tanfl than m most rural areas, together with 
special facilities offered by the Bedfordshire Corpora- 
tion for assisted winng without consumption guaran- 
tee. It IS anticipated that by tho end of 1934 revenue 
from this source will exoe^ expenditure and jnold 
surpluses from which tho advance from tho Develop- 
ment Kunil will be rejiaid 

For the lost twelve years, tho Rural Imlustries 
Bureau has been working largely for tho benefit of 
local craftsmen, m association with the National 
Council of Social Service, tho Rural Conunimity 
Councils and Women’s JnstitnUxi Progress was at 
first slow, partly beeauso of tho difficulty of establish- 
ing contact with isolated village craftsmen, ami 
portly because such oraftsmen viewed the activities 
of tho Bureau with suspicion and failed to realise 
that It had any value in putting tliom into touch 
with tho work they need^ so badly Now that 
confidence has been establisheil, about two thousand 
craftsmen are m touch with tho Bureau’s officers. 
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but It is probable that at least three tunes as many 
have not yet boon reached. The aotivitioa of the 
Bureau are multifanoua , oraftsmen are trained to 
makn such thmgs as fine ironwork, good furniture 
and substantial fruit baskets ; local textile industries 
are reviewed and their products adapted to present- 
day Toquirements ; exhibitions are staged at county 
stiows and local fairs, and every endeavour is made 
to bruig the cmflaman mto touch with a market for 
hut productions In general, both the purpose and 
policy of the Bureau may be summed up in tho 
words, tho “C’raftsmon’B Fnond” 

For some years the Society of Friends has given 
spocial attention to allotment cultivation as a means 
of alleviatuig distro-w In 1930, Oovemmont granted 
£80,000 to the Ministry of Agriculture towards aiding 
the provision of allotments for tho iinemploywl, but 
after the financial onsis in 1031 this grant was not 
contuiiifHl However, the Society of Friends dixiided 
to curry on tho work itself and to obtain money by 
public subscription Its efforts were so successful that 
the 1933 programme catered for providuig 1U0,0(X) 
peraouH with allotments, and Government assistance 
was appliivl for Tho application was referred to 
tho D(«velopment Commissioners, who Teooinmcnded 
a grant of £10,000 on the £1 for il basis, and a further 
sum not exceeding £2,600 on the basis of £ I for each 
£2 raised by the Society of Friends Certain con- 
ditions were laid down as to the application of tlie 
grant, which included Scotland m its mcoijc In 
aotiml practice, the cost of eonymg out the scheme 
for the cropping year 1933 worked out substantially 
below the estimate, chiefly owing to tho low price 
of seed potatoes. 

On the hshenes and harbours Bide, mu(h progrnes 
has been made in the extension and unprovoment 
of tho breeding of shellfish A simple ami effective 
method hos been evolved of rendenng mussels i«vd 
oysters oontaminatod by sewage clean and safe for 
human consumption, by placing them in tanks of 
sea-water mado sterile by the addition of minute 
quuntitiea of chlorine, which is afterwards removed 
so as to allow the shellhsh to fimotion freely The 
investigations on the furunculoHis disease of salmon, 
sea trout and fresh water fish have advanced oon- 
siderably, but show that thore are formidable diffi- 
culties in preventing tiio spread of the diseiuo. 

The diverse instanoee touched on above mdicate 
the wide range of social problems dealt with by the 
Development Commissionors and demonstrate very 
clearly the value of their activities m oonnexion with 
many and varied aspoots of national life 


A nyone casting his mmd back for twenty 
k years oannot fail to remark on the greatly 
inoreased mterest in the problems of manufacture 
and utilisation of fuels This is largely, sdthough 
not entirely, a legacy of the War and its mter- 
ruption of nomial suppbes, tho rise of economic 
nationalism and the Iccnm of what could be achieved 
W the purpoeefiil appboation of scioioe. Early 
efforts wore individual, in private oonoems or educa- 
tional institutions, but ail over the world, State 
action has followed ; for example, the Bnti^ Fuel 


Recent Researches on Fuel Technology 


Research Board was established to study the pro- 
duction of liquid ftiel for the Navy by the oarboniaa- 
tion of ooal at low temperaturee. Expenenoe soon 
showed that no muno^te solution lay m tiiat 
direction, and the Report of the Board for the 
year ending March 31, 1933 (H.M. Stationery Qffios, 
2s. fid. net) shows that this aim is still unattwned, 
although retorts of new design are giving promising 
service. 

A limited quantity of oil and spirit from low- 
temperature tar has been supplied ooimneroially to 
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Qovenunent departments durmg the last year Ex- 
penanoe haa ahown that low-temperatuie tan are 
particularly auaoeptible to a hydrogenation-orarking 
and some can be converted into motor imirit with a 
^eld of nearly 100 per cent by volume, the tar acida 
being ebmmatod. Private oonoema have accumulated 
mucm experience with the hydrogenation of coal and 
oils but their experience is not available This adds 
to the mteroat of the Board’s nxi>erimentH on the 
mechanism of hydrogoiation 

It has been shown that inuiute quantities of certaui 
catalysts, for example, 0 067 per cent of some tin 
compounds, are effective This emphasises the im- 
portance of the inorganic constituents of coal, and 
coal ashes are bemg examined spootroscopionlly to 
find whether coals exist c-ontaiiiing germatiiiim 
Such observations stress tho unportonoo of the 
Physical and Chemical Survey of National CinU 
ReMurces, perhaps tho most important branch of 
tho Board’s work, which now covers all the British 
coalfields Tho rdle of tho State in the prosecution 
of fuel research has its critics, but it must bo allowed 
that private enterprise has failed to accumulate and 
provide the consumer with reliable information about 
tho properties of its wares Inilcisl it is a rcimarkablo 
foot that tho Survey has boon ostablishod against 
the hostility of less enlightened coal-owners Another 


notable item m tho report is tho publication of a 
collection of 366 analyses of commercial grades of 
coal nused m tho 8outh Yorkshire area Actually 
this IS a most useful publication , but m most indus- 
tries, private eoncems bear the oost of supplymg tho 
tests of their own commercial products 

The systematic survey not merely shows what is 
available underground but also suggests at times 
how tho product can bo improved by modifying tho 
methods of working tho coal The Survey has con- 
hrmtxl the assertion that British coal seams are 
among tho Hnost m the world and that with attention 
to the preparation for the market tho product con 
meet any competition for quality 

Doinostic fuL-l forms a big item in tho national fuel 
bill, and work of general interest is leported Many 
consumers can try for thomsolvns tho suggestion of 
making packets lined with aluminium foil oontainmg 
coal slack 'riicse, when placed on an open fire, hold 
together long enough to allow the coal to coke and 
then burn us a lump fuel 

These arc a few items from tho many mvistigations 
mentioned in the lefiort, which covers practically tho 
whole field of fuel technology Certain inv'ostigationM 
111 univorhitv and other lalKiratorics are also beuig 
supported imantially, but on a reduced scale ns a 
measure of national economy H J H 


Cosmic 

K OLHORMTER has recently published a critical 
discussion ot the nature oi the cosmic rays 
{PhyH Z , Nov 13) He points out tliat the costnio 
rays may bo mvostigatod by tho uso of the ionisation 
chamber, the Geiger counter or tho cloud chamber 
The distribution of the ionisation in latitude shows 
vonationa which indicate that some at least of tho 
raya are particles which con be deflected by tlie 
earth’s magnutio held A small azunutlial asym- 
metry has been dotocted which may indicate that 
an excess of the incident particles am positively 
charged. 

Magnetic dofieotion exporimonts havo not led to 
unambiguous results The rays appeal to be very 
fairly constant in intensity, though periiKlio vunations 
of tho order 2 per thousand may possibly occur 
during tho sidereal or the solar day Tho variation 
with barometer, due to absorption in the atmosphere, 
is well marked, and tends to obscure lessor variations 
Vrom tune to time large bursts of ionisation ore 
obsorvod {Stdsae) which arc presumably of secondary 
origin. The curve connecting ionisation witli height 
m the atmosphere haa been repeatedly obtained up 
to the tropopause and some data exist at higher 
altitudes. The absorption of the radiation in water 


Rays 

has been mvostigatod When tho lays pass into a 
heavy absorbing medium, there is an anomalous 
variation m tho absorption coefficient which indicates 
tile production of a sisconilary radiation, and the 
production of such radiation is indicated by experi- 
ments with multiple coinciilcnccs of Geiger counters. 
Tho author concludes that tho primary radiation is 
probably of corpuscular typo There is a long and 
usoftil, though incomplete, collection of refen'twee to 
the literature 

Tn the same number of the Phyttlealurhe ZexUrJmft, 
Regener describes now measurements of cosnuo rays 
in tho stiutosphore using his beautiful self-registering 
electroscope, while the Journal of Uit Frankhn 
InotUutf of December 1033 contains an account of the 
photography of tho iS'/osse bj a Wilson chamber 
method G i.i Ixx-her arranges the Wilson chamber 
BO tliat it IS fired automatically by tho dinchargi* of 
throe non-collinear counter-tubes The showers 
observed often appear to originate at two oi more 
points and must apparently be uutiated by non- 
loiiisiiig secondary relation, since thoir origins ore 
frequently not oollmear Thoro arc also short tracks 
which arc similar to those produced by recoil atoms 
from neutrons 


Index of Business Acuvity 


N a paper read before the Royal fitatistiool 
Society on January 16, Mr. OeofiErey Crowther 
deaonbed the “Index of Biuuness Activity” which 
has recently been prepared by the Eoonom%H Mr. 
Crowther pomted out that, up to the present, it 
has not been possible to measure statistioolly the 
ampLtude of fluctuations m tho general activity of 
the oommunity. Indioee of production ore familiar 
m moat ooimtries and m the abeenoe of a more suit- 
able index, they are frequently used as mdioations of 


businees activity, though they have obvious woak- 
nessos for this purpose. 

Productive mdustry is still tho loundation for all 
economic wealth, but the superstructure of distribu- 
tion and service la yearly growing in size and import- 
ance Moreover, it is a well-known eonnomio 
phenomenon that the swings m activity in productive 
industry are considerably greater than the fluctua- 
tions of the eoononuc bfe of the community as a 
whole. 



NATURE 


March 10, 1934 


An index of buameaa activity muat thenfoie oaat 
its net far wider than industrial production. It must 
take account not only of the rate at which goods 
019 produced hut also of tiie rates at which they are 
distributed, transported and sold 


Tin Bamemin Index of Bwliieae AeUvltr 
(ATeiaoe Ibr Tear) 

iMo - - - ere 

ini - - - 74 6 

1»2S 88 8 

less - - - 04 4 

leti - - - 100 0 

ISIS - - - 101 8 

10M - - - 08 0 

1987 - - - 107 8 

19Z8 100 9 

1980 - - - HOC 

1080 - - - 100 9 

1081 - - - 08 8 

1988 08 8 

1088* - - - 00 0 


* ProTUanal , 11 muatlM STanso 


The £conomwt “Index of Buamees Activity” is 
published monthly and is based on a weighted sones 
of mdioes relating to employincnt, the iron and steel 
and cotton industnea, imports of raw matenals and 
non-ferrous metals, exports of manufactures, railway 
troiflo, shipping movements, consumption of coal and 
eleotnojty, poatol receipts, bank oleanngs, building 
activity and the registration of motor veliioles 


*010 essay con be hig^y rBOommeaded to anyona. 
whether mathematician, philosopher or physicist, 
who. needs a bnef sununary of the history of the 
concept of tune from its ongm to its latest develop- 
ments. It IS well supplied with references and so 
can sorve as a guide to anyone desirous of studying 
the question more oompletaly than is possible in so 
short an essay. 


University and Educational Intelligence 

CAMBHinaK — ^The Buildings Syndicate reoom- 
monds that the vacant site between the Museum of 
Arohsology and Ethnology and the Botany School 
be assigned for an extension of the Museum, pro- 
vided &at this assignment be rooonHidered i& no 
permanent building la erected on the site within ten 
years. 

The Council of the Senate recommends that a 
pension of £430 a year be granted to Prof J. T. 
Wilson on his retirement from the professorship of 
anatomy 

The Faculty Board of Medicine reconunends 
the mtabhshmont of a Marmaduko Shield scholar- 
ship m human anatomy of the value of £100 a 
year. 


History of Mathematical Time 

T wo artieles imder the above title by O Windred 
have been published m Ina, 19 and 20, m 1933 
In the flret the author traces the development of 
the concept of mathematical time from its origins 
with Napier, Barrow and Leibniz up to the theory of 
pure tune of Sir William Rowan Hamilton. Within 
the short space of some thirty pages, the author 
gives an excellent account of Barrow’s theory of 
mathematical tune, which formed the basis of 
the time concept in Newtonian meohanios for 
more than two oentunes. He traoos the progress 
of the concept m the writings of Newton, Moclaurm 
and Kant, and concludes with a bnef account of 
Hamilton’s views on algebra os the soienoe of pure 
tune. 

The second article is devoted to the history of 
time in the mathematical physios of the twentieth 
century. The author gives a bnef account of the 
fundamental papers of H A. Lorentz, Poincard, 
Einstom and Minkowski concerning ‘local’ time, 
simultaneity of events and the synthesis of space 
and time mto one whole in the special theory of 
relativity. He passes on to a relatively full account 
of Robb’s theory of ‘corneal order’ emd oonoludes 
with brief reierenoes to the later work of Euistem, 
the system of time due to A. N. Whitehead, the 
views of Eddington, Vasihev and bynge, and recent 
ideas on the atomic stnioture of tune, due prmoipally 
to Robert L4vy and Pokrowski. Here one misses 
any reference to the writings of H. Retohonbooh, more 
particularly his “Fhilosophie der Raum-Zeit-Lehre”, 
1928, where a good deal of space u devoted to a 
dJsoussion of the nature of time. Apart from this 
omission this port of the eesay givee a clear and 
relatively full account of the changes brought about 
by the advent of the theory of rebtivity in our ideas 
of tune. The last seotion of the essay gives a sunsnaiy 
of the apphoations of the theory of tune to meohontos 
and mathematical pfaysioa and of its implioatioos for 
philosoi^y and psychology. 


Oxford — In Congregation on March 3, the di^pne 
of D So was oonfoTT^ on Charles K Meek (Brasenose 
College), Uovenunent anthropologist m Nigeria, and 
author of throe important works: "‘A Sudanese 
Kingdom” (1931) , “Tribal Studies m Northern 
Nigeria” (1981) , “The Northern Tribes of Nigeria” 
(I92R) 


Adult eduoation is being exploited m the United 
States on a vast scale by the Federal Emeigenoy 
Relief Adumustration as a means of providmg work 
for unemployed teachers (including many unem- 
ployed persons who are potential though not pro- 
fessed tecudiers) and at the some tune raising the 
standard of employability of the general mass of 
unemployed Any person now on relief or urgently 
m noed of a job, who is a college graduate or able to 
offer othor proof of intelleotual ability, is to be 
given an opportunity of employment os teacher. 
The Bohoroo has six divisions, of which two are out- 
side the field of adult eduoation ■ teaching of 
‘ilhtoratea’, which is construed to mean education 
of adults up to sixth-grade level, general adult educa- 
tion, trade sohools, training of physically disabled 
persons, reopening of rural schools closed for want oX 
nmds to pay teachers, and nursery schools m mining 
camps, null villages and other places where children, 
especially children of the unemployed, are not being 
at^uatoly oared for. It is anticipated that where 
the local organisation is slow in developing a general 
adult educational project, a competent unemployed 
scientific worker will work up a class for huni^ to 
teach, whereupon he will be enrolled as a paid 
instruotor. The rates of pajnaaent have been revised, 
Uie former limit of IS ilollars a week having been 
withdrawn The trade sohools will provide employ- 
ment for many engineeis thrown out of work by 
industrial depnesion and the nursery' sohools will 
absorb some of the unemployed women trained m 
child psyoholi^ or kmdeigarten. School and Soetety 
of December 2 has an authoritative leading artiele 
describing the scheme. 
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Science News a Century Ago 
Darwin in tha Falkland Islanda 
Between March 10 and April 7, 1834, H M S. B«agU. 
for the second time, was m the Falkland Islands, 
and on March 16-19 Darwm made an excursion inland 
with SIX horses and two Oauohos, “dexterous hands 
m all the requisites of making the camp life oomfort- 
able”, who to Darwin’s surprise made a Are, nearly 
as hot as a fire of coals, with the bonce of a bullock 
lately killed but from which all the flesh had been 
stnpped by vultures Describing the Islands in his 
“Journal of Researohee”, the archipelago, he said, 
“is situated m nearly the same latitude with the 
mouth of the Strait of Magellan , it covers a space 
of one hundred and twenty hy sixty goographioal 
miles, and is littlo more than half the size of Ireland 
After the possession of those miserable islands had 
been contested by France, Spam and England, they 
were left unmhabited The Oov'emmont of Buenos 
Ayres then sold them to a private individual, but 
likewise used them, as old Spain had done before, 
for a penal settlement England claimed her right, 
and seized them The Englishman who was left m 
charge of tho flag was subsequently muniered A 
Briti^ officer was next sent, iinxiipported by any 
power ■ and when we arrived, we foimd him in 
charge of a population, of which rather more than 
half were runaway rebels and murderers," 

“The theatre is worthy of tho scones acted on it 
An undulating land, with a desolate and dreary 
aspect, IS everywhere covered by a peaty sod and 
wiry grass, of one monotonous brown colour Here 
and there a peak or riilge of grey quartz rook breaks 
through the smooth siufaeo Everyone has heard 
of the clunate of these regions ; it may be compared 
to that which is expenenood at the height of between 
one and two thousand feet on tho mountains of 
North Wales ; having however loss sunshino and 
less frost, but more wind and ram " 

The Fullerian Profenonhip of Physiology 
In 1833 John Fuller, a wealthy cuid somewhat 
ecoentne member of Parliament and landowner of 
Rose Hill, near Robertsbridgo in fiussex, endowed 
at the Royal Institution the Fullerian professorship 
of chemistry which was hold by Faraday to the end 
of his hfe. Fuller, if the talcs about him ore to be 
believed, was distinguished alike for bis 'turbulence 
m the House of Commons and his somnolence m the 
lecture theatre of the Royal Institution, but he had 
on abidmg respect for tlie Institution and the 
philosophic attainments of its professors. Early 
m 1834 he expressed to the Managers his wish and 
intention of foundmg another professorship. His 
offer was gratefiilly accepted, and on March 10, 
1884, he executed a deed of endowment creating Uie 
Fullenan professorship of physiology. Unlike the 
chair of (memistry, which in a hundred yean has 
been occupied by only five professors, Faraday, 
Odling, Oladstone, Dewar and Bragg, that of 
physiology was to be tenable for a limited period 
of three years. The first professor was Peter Mark 
Boget, physician, and secretary of the Royal Society. 
Boget was the author of that mvaluable book of 
referenoe, the “Thesaurus of English Words and 
Phrases", a work which m recent yean has extended 
his fhme to tha wide and unthought-of mrole of those 
who take their crossword puisles seriously. 


John Fuller, m foundmg his professorships, added 
to the benevolent purpose of making some return 
to society for the bCcfits he had received during a 
long life, the patriotic intention of helping to mam- 
tam Britain’s groat and growing reputation m the 
fleld of Bcientihc inquiry. His professors have ful- 
filled his intention. Tho hat of the Fullenan pro- 
fessors of ph}ngiology is a much longer one, but it 
IS no less distinguished than that of tho professors 
of chemistry, and includes such namne os Huxley, 
Owen, Michael Foster, Ray Lonkfwter and Sherrmg- 
tim. Only twice m its history has the chair bem 
held for a second period of thm years, by Thomas 
Henry Huxley and, more recently, by Sir Arthur 
Keith 


Great Western Railway 

Tho Great Wosti'm Railway may bo said to have 
had its birth at a pubho meetii\g hi-Id in Bristol on 
July 30, 1833 Eight months later, on March 10, 
1834, m tho House of Commons, petitions for and 
against tho line worn presnntod, and tho second 
reading of tho bill for tho railway was passed by 182 
votes to 92. Tlio petitions m support of tho hno 
came mamly from the towns such ns Bristol, Bath, 
Strotul and Choltenham, while those agamst tho line 
wore mamly from tho landowners m Berks and 
Bucks and “certain individuals residing at Earl's 
Court, Brompton" The Marquis of Rondos, m 
opposing the bill, said ho did so prmcipally on account 
of the strung fooling that existed among the landed 
interest of that jiai-t of tho country he had the honour 
to roprosont Not only would the Imo pass through 
many private grounds and subject the occupiers to 
all tho mconvonicncos attending it, but m many 
oases it would entirely destroy valuable farms and 
other private property, from the deluge that would 
be occasioned in the lowlands by the embankments 
that must be necessarily thrown up on each side of 
the hno Capt Dundas objected to tho railway os 
“it would turn adrift many hundred seamen m the 
coastmg trade , and if the bill was carried, the next 
railway would be to Shields and Sunderland to oairy 
coals, and then the navy would bo rumod, and the 
brood of seamen soon bmome extinct" 


Foundation of the Statisucal Soaety 

“A new Society under this title has arisen from 
last year’s meeting [1833] of the British Association 
for the Advancement of Science Thq emment 
individuals who formed tho committee of the 
Statistical Section at Cambridge mvitod a public 
mooting at the rooms of the Horticultural Sooioty 
on tho 16th of March [1834]. There were about 260 
persons present, and the Marquis of Lansdowne took 
tho chair His lordship informed the meeting that 
the Government would bo glad to avail iteolf of the 
labours of such institution , which, m return, should 
have the ussistanoe of Government when it was 
ncooesary The Lord Advocate, Mr. Babbage, Mr. 
Jones, of tho London Umversity, Mr. Sprmg Rice, 
Mr. Hallam, and Mr. Bnmel spoke warmly m favour 
of the projected institution. The following resolutions 
were pass^ unanimously— That accurate knowledge 
of the actual condition and prospects of Society is 
on object of great national importance, not to be 
attmn^ without a careful collection and classifica- 
tion of statistical facts — ^That a Society be established 
by the name of the Statistical Society of London ; 
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and that the Society conaist in the first instance of 
such of the present company as shall subscribe an 
obligation to that effect — That the Committee be 
empowered, until the day of the next meeting, to 
receive the signatures of additional members, and 
to admit th^ Fellows of the Society Messrs 
Babbage, Jones, Hallam, and Drmkwater were 
nominat^ a Committee M Quetelet, of Brussels, 
to whom the formation of this statistical section of 
the Bntish Awociation at Cambridge was mainly 
due, was elected the first honorary member. 

“A statistical society was founded three or four 
years ago m Pans, and similar societies are now 
forming in other oountnos This disposition of man- 
kmd to associate together for ooimnon objects will 
lead, at no distant penod (viz , at the tune when 
representative governments shall have become 
general), to Kuropoon, American, and Cosmopolitan 
Societies, composed of members of all the govern- 
ments of Europe, Amenoa, or the world meeting 
together to deviso plans fur the good of all mankind 
Among these will be, universal education, a universal 
system of weights, measures, tuid moneys, one 
common language, one common law, and luiiversal 
freedom of commerce As to the question of peace 
or WOT, there will bo very little danger of the latter, 
when it IS not the interest of any particular class 
of men to make it ” {OentUman’t Magatine ) 


Soaeties and Academies 

London 

Royal Soaety, March 1 A J Bbadley and 
J. W Rodoers 'Jbe crystal structure of the 
Heusler alloys In an mvostigation of the ferro- 
magnetio alloys of copper, manganese and alummium, 
an alloy wos fniuid which showed an almost com- 
plete chongi) of crystal structure due to heat treat- 
ment Drillmgs of this alloy, which had boon annealed 
at fiOO" for several hours and cooled slowly to room 
temperature, were found to have the 8 copper 
alummium (CUfAl.) type of structure The alloy is 
non-mognetic, but on (|uenchiiig from HUO” C it 
becomes strongly ferromagnetic The structure is 
now entirely body-centred eubic, witli a face centred 
supcriattiee On eomparing X-ray powder photo- 
graphs of the same specimen made with radiations 
from iron, copper and zinc antieathoden, it wos found 
that the relative mtensities of the weaker rollections 
varied with the wave-length of the radiation This 
made it possible to distinguish the manganese atoms 
from the copper atoms C Syksh and H Evans 
Some peculiarities m the physical properties of iron 
alummium alloys An aecoimt is given of measure- 
ments of the resistivity of alloys of iron and aluminium 
containing 11-16 per cent alummium by weight 
Resistivity at room temperature depends on the rate 
of coolmg of the apeounens from a temperature of the 
order of 600° C. Alloys in this range consist of a single 
solid solution at all temperatures concerned It is 
concluded, therefore, that rearrangement of atoms 
takes place m the alloys under alow cooling condi- 
tions, and the more regular arrangement so produced 
leads to a decrease in resistance Experimental 
results suggest that the roarrangemeut of atoms m 
the space-lattice takes place over a considerable range 
of temperatures even under oonditioiu of very slow 
cooling. 


Dublin 

Royal Dublin Society, December 19. J Reilly, 
P. P. O'Dohovan and Miss H. MukPBY ■ A note 
on the moleoular complexity of omylooe m potato 
Biaroh. Cryosoopio determinations of the moleoular 
weight of dry amyloee dissolved m acetiunide gave 
consistent values oorresponding to the formula 
(C«HMO|)t. Desiooation experiments showed that 
drying at 78° C. under 10 mm presaiue completely 
removed all water and alcohol from the amyloee, 
so that the relative simplicity of the molecules in 
aoetamide solution could not be attributed to the 
formation of polysaccharide water or alcohol com- 
plexes On the other hand, the ash-content of the 
amylcae oould not be reduced much below 0 9 ^ 
cent, and it is suggested that the presence of this 
small quantity of ash may possibly be of importance 
in the depolymensation of the amylose. Josefh 
Doyi-b and Maby O’Lkabv Abnormal cones of 
FUzrotfa and thoir bearing on the nature of the 
conifer strobilus The stnioture of abnormal stominato 
and hermaphrodite cones of FUzroya is described. 
On the basis of these structures it is tentatively 
suggested that — <a) the stamen and the bract 
of the ovulate cone are homologous, (b) There is 
no auxiliary structure, particularly no roduo^ branch, 
in the organisation of the ovulate oone, the ovules 
being directly related to the bract (e) Xeither bract 
nor stamen is a sporophyll m the seaoe of a structure 
in any way sinular to a vegetative leaf oanymg 
sporangia (d) Both bract and stamen aro the end 
development of an oxtn>mo reduction of a primitive 
roproduotive branching system oarrymg sporangia, 
probably termmally, on the ramifications , the main 
plan of the cone being attained before, or at least 
independently of, the photosynthutic dovelopmimt 
which gave rise to the leaf. 

Fabis 

Academy of Saences, January 15 (V It . 198, 213- 
202) The jiresiilent announced the death of Paul 
Villard, member of the Section of Physics, Paul 
Vioille, member of the Section of Mechanics and Joan 
Cantacuzdne, Vorreapondant for the Section of 
Medicine and Surgery Hadamabd Observation 
on a recent note by M Adaraofl E Jottouet 
Indiffen'nt jHiints and critical points Ch Achabd 
and L^on Binkt The efrects of sodium thio- 
Biilphftto on jHiisoning by potassium cyanide k’rom 
experiments with fish it has been shown that sodium 
thiosulphate exerts a curative action m poisonmg 
by potassium cyaniile J Favabs A surface with 
given boundary Pall Alexandroff The local 
properties of closed ensembles Mandelbbojt ■ 
Fourier’s sonos with gaps. F Leja A method of 
construction of Ureen’s function belonging to any 
plane domain. A. Rauch . The bonds of divergence 
of certam functions of infinite order Xikola 
Obrechkoff The real zeros of polynomials. L. 
Fontbjaqin Compact topological groups and the 
fifth problem of Hilbert V A Kostitzin : An 
mtegro differential equation of elasticity. A. Maonan 
and H Oibxbd ■ The determination m a wmd 
ohamber of the polars of butterflies Abioen Abfaza- 
DouB • The Imos of ounent round a plate m rotation, 
placed m a fluid current. E. Cabvallo : The 
velocity of the earth measured by purely terrestnol 
measurements. Calculations ba^ on the expen- 
mental data of Eaolongon. Bbbnabd Lyot . The 
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poUniwtion of the solar protuboranooa. An account 
of work earned out at the Meudon Observatory 
Of the fourteen protuberances studied, all except 
one show distinct polarisation J P Matmifu • A 
class of tartano compounds Disoiission of the 
composition of the tartrates of chromium, man- 
ganese, iron, nickel, cobalt and sine Mhk. IrIImk 
CuBiK and F. Jouor . A new typo of radioactivity 
A description of a new phenomenon Tlie ennissiun 
of positive electrons by certam light elements 
(^ryllium, boron, aluminium) when iiradiatiMi by 
the a-rays of polonium oontmues for some tune after 
removing tho source of the a-rays and m the case 
of boron this time may be ns much os half an hour 
Tho intensity of the radiation decreasea exponentially 
with time and tho periods differ for each element 
These experiments prove the exisUmoo of a now typo 
of radioactivity with omission of positive electrons 
(see also Natcbb, Feb. 10, p. 2U1) Mme P Rl'mff 
T ho kinotio study of tho reaction between potassiiun 
Kxlide and hydrogen poroxido in acid solution Tho 
rate of formation of the I, ion has boon studied with 
tho spectrograph. Mujc. Suxanne Veh, The 
action of the olectrio field on the stratiliod diffusion 
of tho alknlino carbonates in gelatiiu' Joseph 
Zawadxki and CjEouoxs Fehunski Tho dixiom- 
position of nitric oxido by platinum catalysts The 
reaction is monomolocular and strongly retarded by 
oxygen. RenA Dubbisay and Otry Kmsckwuj-kb 
T he oxidation of iodoform solutions A study of tho 
effect of impurities in the solvent H Herissky 
L usitanicosido Mme Ramabt Lcoas Tho colour 
and structure of the aromatic oximes P Rttkff 
A n ol»>ctrochemioal contribution to tho problem of 
the constitution of tho salts of triarylmothyl G 
CARPKNiSFANir Tho determination of pyruvic acid 
A modification of the method of Simon and Piaux 
F CarkA and D Libbrmann The influenco of the 
phon> 1 group on tho reaction of thionyl chloride with 
primary fatty alcohols R ])et.aby, S Sabetay and 
M Jaxut The charootorisation of double bonds 
by antimony trichlonilc Lamare Tho Permian 
in the neighbourhood of Bidarray (Bassos -Pyrenees) 
Paitl Bouvikr . A meteor observisl in Morooro 
N ThAobalu The fossil insects of ('i^los (Gard) 
G. A Nadsok and C. A Stern Now ubw>rvatiuiis 
on the biological action of metals at a distance 
R. Bonnet Tlie neum-muM'ular net ion of tho 
amides and ammomacal salts Mi-adkn PaiA The 
absorption spectra m the ultra-violet of sera from 
syphilitic subjects !S Nicolau, Mhe 1. Kopciow- 
8KA and M. Mathis . Intranuclear mclusions in the 
nervous system of guinea pigs and of mice dead 
from experunontal yellow fever Genesis, morphology 
and mteipretation. 

Rome 

Royal National Academy of the Lancet: Cummtmi- 
cations received during the vacation E A t.man ht • 
Deformations of elastic strips (0) In this final note, 
vanous further queetioiu of purely analytical 
obaraoter are considered. T. Viola . Baire’s func- 
tions of the first and second oloasee. If y—t{,x) and 
are two funotiona of Baire's flrat clasa, the 
compound function y“F’(<)-/(9(t) ) is, at tho most, 
of the second class. The conditions under which it 
can be affirmed that this compound function is of 
the first class are now discus^. A. Tkrbaoini : 
C!ongnienoes associated with respect to a surface. 
C. Bbbtoumi : Study of an equation to the partial 
denvatives of the third order. R. CAOoiOFPOia ; 


Non-linear eUiptic equations to partial denvatives 
B. ds Fineth . Classes of equivalent aleatory 
numbers. Maria Cibbabio . BemomUi’s and Euler’s 
numbers C. Aoostinbixi : Geodetic curvature of 
dynamic trajectones. Z. Pycha . Radius for waves 
associated with phenomena V Kufradze : Diffrac- 
tion of elastic waves on an elliptic contour. G 
Uaoah : Number of isotropic and hemi-isotropio 
tensors m spaces of several chraensioiis The results 
previously obtained m detormming tho number of 
isotropic tensors of a Euclidean Si arc extended to 
Euclidean spaces of several dimensions, true isotropic 
tensors bomg separated from hemi-isotrupic tensors 
D. Palermo Siiifaca dilatations of elastic solids 
G B Bonino and G Orntot.a Tnvestigations on 
tho theory of concentrated solutions of strong electro- 
lytes , iKissibility of extension to the ealeiilatiun of 
osmotic eoefllcients. Tho theoretical considerations 
used previoiislv for calculating tho activity coeffi- 
cients of strong elcetrolytes are now applieil to 
calculation of the osmotic coefficients of such solu- 
tions Good agToemont with experimental data is 
shown F GABELLiandG RAeciu Ethylacetanilide 
os a cryosoopio solvent, and the molecular weights of 
ei'rtain cellulose esters dissolved therem This solvent 
ciystalhses bettor than tnphenyl phosphate and 
freezing jiointM of its solutions are easier to read 
For its molecular freezing point dejiression tho mean 
experimental value is 86 8 and the calculated value 
87 At low concentrations, nitro , acetyl and ethyl- 
celluloses form true solutions in ethylacetanilide, their 
molecular weights corresponding with tho djinoiio 
foimiilai (r(X2) A Rossi and A Iandelli 
C rystalline stnicturo of tho compound MgPr This 
compound forms monomotric crystals of density 4 67 
The unit coll, of side 3 88 A , i*ontains one molecule 
G Mexzauboli and A Amati Action of oertnin 
alkaloids on the metabolism of glucides by AepergxUua 
mgtr The consumption of glucose or sucrose by this 
mould in WeVimer’s or Raiiha’s solution is increased 
by the prosenoo of 0 05-0 3 per cent of strychnine 
or quinine, but laffeme lias tho ojiiMisite effect R. 
Novbliai Observations on the activity of ohloro- 
plosts III a southern climnhi Of 114 plants studied, 
01 showed amylifpiouB chloroplasts, hpids also being 
present in 66 eases Chloniplasts with only hpid 
inclusions wore found in 19 plants, whilst with 4 of 
tho plants neither starch nor hpids occurred m tho 
eliloruplasts I.ipids included in the cvtoplasm wore 
observed m a number of instances K Sav em r 
Heloochloroplasts Tins name is given to n peculiar 
form of assimilatorv plostid, ohomoterisod mainly 
by carrying a large parastromatic vesicle, and found 
in various plants S Qenubsa Int^ation by 
quadrature of tho equation S*zliz*—a -=f (*, y) 


Sydney 

Royal Society of New South Wales, November 1 E. C. 
Andbewb ; Origin of modem mountam ranges. 
Modem mountain systems comprise cordillera and 
ordmary plateaux. Both ore earth undulations — 
brocul and swelling as plateaux m the more stable 
earth structuree, but crowded together to form 
cordillera in relatively unstable earth zones, with 
resultant subisuralleliam and syntaxis of ranges (with 
appropriate development of mtonnontane valleys). 
They are arranged marginally, m tho mam, to omi- 
tinents or great contmental nuclei , their growth 
has been saltatury (punctuated with pauses of stiU- 
Btand), yet so alow that large streams have mom- 
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temad Uieir anoieat oounes against the upLft ; earth 
movements have detennined the foimation of the 
nuiges , while uostaey, through rook flowage, has 
detennined their form, namky, as undulations 
hniunning each other in positioiui of variable unstable 
equilibnum. Earthquakes and volcanoes am uu»- 
dmtal features. The cordillera and the main oon- 
tinental plateaux ate phyaion^io unities, all being 
dependent upon a deep underlying and world-wide 
oontrol operating m late and post-Terhaiy time. 
A R. Pbmtold and F. B. Mobbtson : The essential 
oils of Euoalf/ftut mtenmtha, including a form nch 
m pipentone The essential oil of Euealyptu* 
mtorantha (type) is of no eoonomio value, but that 
obtained from the new variety, var. d , u of potential 
value since it contains 40-50 per cent piperitone 
M B Welch : Equihbnum moisture content of 
seasoned timber Whilst it was found that a number 
of timbers indoors m Sydney only showed a mean 
variation of about 2-0 per cent moisture, at Broken 
Hill and Hay the variation was nearly 8 0 per cent, 
and whilst individurd timbers m country districts 
durmg summer contained less than 5 per cant, m 
wmter the figure reached was nearly 19 0 per cent 
moisture Of a number of timbers used, Queensland 
maple showed the greatest fluctuation in moisture 
content 
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Monday, March 12 

ViOTOBiA iHSTrruTB, at 4 30— Dr W M Christie 
"The Jewish Inunigraat Population of Poleatine”. 
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“Scolt Hoad Island". 

Tuesday, March 13 
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Annual General Meeting. 
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"Tho British Pharmaceutical Codex — Some Notes on 
Its Revision" * 
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Association or Amns Biolooists, at 11 40 — (at the 
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j The Devoluuon of CSovemment 

I ■pOl'iriCAL oventa of the last year have 
' -1 scarcely encouraged scientific workers who 
; are dubious about the capacity of our present 
I structure of society to meet our economic, mdus- 
I trial or pohtioal needs without profound modifi- 
cation to look hopefully towards the corporate 
State as oxemphfied by Italy or Germany Not 
I even Dr Levinstein’s recent eulogy of nationalised 
j industry is likely to tempt them to support 
j policies so threatemng to the stream of mdependent 
thought upon which progress in science, as in 
every other sphere, ultimately depends Nor w 
the alternative to Fascism as represented in Soviet 
Russia, for all the encouragement given to scientific 
research and to scientific methods, likely to turn 
them en masse to the support of the more extreme 
socialistic or communistic ideals 

Ncientifio workers therefore who think less 
' pessimistically than Mr G D H Cole, Prof H J 
J Loski and others about the capacity of our existing 
I system to modifv and reform itself m acconiance 
j with the changed needs and demands, will bo 
I incUned therefore to give a sympathetic heanng to 
I Capt Harold Macmillan’s recent pica* for a 
I national pobey which is an alternative to either 
I Fascism or I'ommuiusm In his recent book 
' he describes in greater detail suggestions 
I previously made in his pamphlets “'rhe State and 
1 Industry in 1932” and ‘‘'The Next Step” which 
' have already been noted in Natubb 

The scientific worker should not bo altogether 
I unprepared for the proposals now outlmed They 
I have to some extent been foreshadowed by General 
Smuts in his lecture on "Science and Democracy", 

I and represent essentially on attempt to find within 
I our existing puhtical constitution a moans by 
I which the expert advice and cnticum may be 
' brought effectively to play on the mechanism of 
Government It is an attempt to substitute know- 
j ledge for prejudice in the affairs of industry and 
State, without recourse to the autocracy which 
' violent change either towards the left or the right 
I is BO hable to provoke, and displays an example of 
hard thinkmg which must be much more widely 
practised if we are to emerge from our difSeultios 
and the recent abght improvement is not to prove 
a prelude to wowt disasters 
Oapt. Macmillan unhesitatingly attributes the 
failure of the World Economic Conference to its 

* Beooutruetloa : ■ Plea for a Batloul PoUer Di HaroM 
M ae m lUiii Pp xl + IJl (Lmuloo . lUcmIllin and to , 14d , I0U ) 
S( W net. 
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failure to grapple with the underlying oauaea 
rather thui with their efifeota. Agreement on 
tariffs, exchange restrictions, uneconomic prices, 
currency fluctuations, etc , could not be secured 
because of the deeper conflicts arising fhim 
economic nationalism and disproportion or dis- 
equilibrium m production. The problems of 
growth and change to which our social, pohtical 
and economic organisation must be adjusted were 
not really faced, and solutions to them must he 
sought in a spirit of world oo-operation as well as 
of world re-habihtation 

It is important to note the spirit m which Capt. 
Macmillan has conceived his proposals for recon- 
struction. As just indicated, in contrast to many 
other schemes, the policy he outhnes seeks to 
miprove our position without infliotmg injury on 
our neighbours Too often economic pohey is 
advocated or executed with an entire disregard of 
the mjury it inflicts on other countries and the 
subsequent repercussions in our own trade This 
indeed is one of the strongest points m the plea 
for definite planning of mdustry, if only to ensure 
that action beneficial at first sight to one industry 
IB not detrimental to industry or the nation as a 
whole or m the long run to that industry itself 

The fundamental principle of planning should 
be beyond question at the present time The real 
issue IB whether economic planning — the regulation 
of production m accordance with effective demand 
— 18 possible on a national scale as it is wittun 
deflmte limits with every successful individual 
producer, without meumng the dangers associated 
with such words as ‘monopoly’. Capt Macmillan 
sees that, for adequate protection, regulative 
powers amounting to monopoly must be granted ; 
to efficiently organised and integrated national in- 
dustries, but he is not intimidated by the word 
and considers that adequate safeguards are possihle. 

The essential principle of the plan advocated is 
the direction of production by a central authority 
for each industry through the grant of monopoly 
powers in return for the acceptance of certain 
social responsibilities. National industrial councils 
would be created for each industry or group of m- 
dustries, the function of which would be to encourage 
and assist the efficient co-ordination of purchasing, 
production and research. Industry would thus 
become oiganised as a number of self-governing 
umts enjoying sufficient authority to prevent a 
recalcitrant minority delaying progress or the 
continued erection of redundant plant by new 
producers where plant is already idle, of which 
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conditions in the canning industry provide an 
unhappy example 

Without some such self-governing suthonty it 
will continue to be difficult to prevent an mdustry 
from being robbed of the fruits of wise leadership, 
scientific management or co-operation through 
the disturbing mfluenoe of new producers Co- 
ordination of the pohdes of different industries 
would bo secured through a Central Economic 
Council or Investment and Development Board, 
representing Government and finance as well as 
industry This Central Council, under the chair- 
manship of a Cabmet minister, would be a kind of 
industrial parliament, its duty being to advise the 
Imperial Parliament and carry out agreed indus- 
trial pohcies Since its function would be that of 
givmg expert advice and the execution of Par- 
liamentary decisions, there is no danger m the 
Central Council beooming a rival to Parliamentary 
government , indeed, owing to the Council’s 
knowledge of the facts Parhament should be able 
to devolve on the Council tasks and functions 
which it could not itself perform 

It IB a bold claim that such a scheme, headed 
by a Central Economic Council on which trade 
unions are also represented, would provide a 
counterpwrt m the economic sphere to the pohtical 
extension of the fimichise It is not, however, 
hghtly to be dismissed The scheme is a courageous 
attempt to relate more effectively knowledge and 
action, the hiatus between which has been re- 
sponsible for so many of our ills Everything 
turns on the way in which the new powers con- 
ferred by the scheme are used. If they are used 
to determine action in accordance with the full 
facts, and not in accordance with half the facts or 
supposed facts, the machinery might well be worth 
a trial 

The stress laid on social responsibihty is accord- 
ingly vital The scheme must be worked in the 
spirit m which it has been conceived, and it is just 
the anti-social and morodibly narrow attitude of 
certam employers’ associations to the unemploy- 
ment question, and to proposals to alleviate that 
ratuation, which creates the most serious misgivings 
about the scheme. A hke attitude, a similar 
refusal to recognise inconvenient facts and selfish 
disregard of the other side would wreck the whole 
scheme within a few months of its being launched. 
Given, however, a generous spirit, a wide vision 
of service and minds which set themselves un- 
hesitatingly on the full facts, it tnight give us all 
that Capt. Macmillan olahns. In any event it 
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ohallangoB soientifio workers in all their contact 
with industry to promote such a spirit and atmo- 
sphere m which alone true reconstruction is 
possible. From their ranks must be drawn some 
at least of the leaders whose temper and knowledge 
can best serve the present occasions Already it 
seems almost oertam that the solution of our 
problems depends on the evolution of new 
machinery of government, m which the mdmdual 
and collective conceptions of society each find a 
harmonious place as well as permit the right 
relation of knowledge and power The violence 
which both conceptions alone have done to hberty 
and thought m recent years do not inspire oon- 
fidence m their ability to load mankmd to higher 
levels, and scionce at least might be disposed to 
search for the truth in some such compromise as 
that conceived by Capt Macmillan 


University Progress 

Htalory of the Untvernly of Edtnbvrgh, 1883-1933 
fldited on behalf of the History Committee by 
Dr A Logan Turner Pp xxxi+462 + 26 
plates (Edinburgh and London Oliver and 
Boyd, 1933 ) lOs net 

T his volume gives the record of fifty years 
of work in an old university — the youngest, 
anil yet m some respects the greatest, of the 
Scottish umversitiee Its most intimate appeal 
must therefore be to the multitude of the teachers 
and alumni who have passed and repassed the 
great gateways during the seventh of the inter- 
jubiloe periods. Yet m that period wide problems 
of umversity finance and procedure and progress 
have arisen and been solved, or have been launched 
on the way to solution Questions of interest, or 
even of gravity, regardmg the wisdom or unwisdom 
of steps taken, push themselves into consideration ; 
and, with institutions as with individuals, it is 
the sign of the sum total which matters On the 
credit Bide at least the total is never fully known, 

“But, all the world’s coarse thumb 
And finger failed to plumb. 

So passed in making up the mam account. 

All instincts immature, 

All purposes unsure, 

That weighed not as the work, yet swelled the j 
whole amount,” t 

were of positive value though they con have no 
visible place in this volume. 
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j The Umversity of Edinburgh difiers from all 
the other Scottish umversities m that it originated 
outside Church mfluence , it was ‘The Toun’s 
College’ And right well, on the whole, did the 
city fathers guard and nourish its infancy and 
youth until, in the progress of the centuries — 
about the middle of the last jubilee penod — it 
stepped forth on its own path Yet there was no 
complete sevenng of the old influence, as there 
could be no complete parting from the old homo 
‘Town and Gown’ still go hand m hand, and the 
voice of the city is heard m the councils of the 
University Through access to records, the present 
volume of the history extends, in a most mterosting 
way, knowledge regarding the oarhest stages of 
the development of the old College, beyond the 
information available fifty years ago when the 
first volume was issued. 

Not m early days alone did poverty sit on the 
University benches — peer’s son and ploughman’s 
son together nut then alone did city fathers 
struggle for the common guod, while fathers and 
mothers m the cottages went stintedly so that the 
lad o’ pairts might enter upon his life’s struggle 
with the hall-mark of a umversity upon him Even 
to this day in Scotland (as elsewhere) there are 
university students who labuiir dunng long hours 
that they may loam in some of the rest These 
conditions have been eased largely dunng the fifty 
years by the generosity of benefactors — detailed 
in this volume — notably through the funds ad- 
ministi'n'd by the Carnegie Trust Yet this ease- 
ment may bo found to be not without its pneo 
There are many who think that the loss of the 
brave old spuit of independence would be too 
great a pnee to iiay , and that is not least the 
thought of tho dauntless few of the ncedfiil ones 
who will nevertheless accept no aid Tho funds 
of the Trust are m part supplied to students on 
the understanding that repayment m tho future 
will be acceptable ; but conditions do not in 
general work out so m practice Another view 
IS that the number of students who are thus 
encouraged to seek a umversity training unavoid- 
ably mcludes many who are not specially fitted 
to benefit thereby, and who would be more use- 
fully trained m other ways At present the whole 
problem is made very oompheated by the adverse 
world conditions 

Another fear regarding trust-administered funds, 
when these are great, is that the trust tends to 
become a dictator This condition apphea even 
to Government administration, although there is 
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some mfeguard m that oaae through Parliament 
In amallor matters also, donors who have become 
wealthy through their own efforts have a tendency 
to lay down restrictions having an import which 
lies beyond their own horizon Well back m the 
fifty years, Lord Rosebery warned the Scottish 
umversitirs agamst the surrender of their 
autonomy. The oompulsion of surrender is apt 
to arise insidiously, and perhaps oven unpre- 
meditatedly , so that all decisions regarding 
matters of national importance should be, even 
in their imtiation, open to control All allocations 
of important funds should, with the reasons 
annexed, be open to scrutiny Yot it seems to 
be possible, at least theoretically, for a boily such 
as the Carnegie Trust to come to decisions which 
might adversely affect individual universities A 
great example is given by the Treasury itself, 
which regards the umvemties as being themselves 
the best judges of the nght mode of spending the 
grants of money which it makes to them The 
same wise course has been followed by several 
of the donors of munificent gifts which are recorded 
m this volume 

The Scottish umversities are tied together by 
the condition that a desired ordinance cannot be 
issued for one until it has passed the scrutiny of 
the rest Formerly the tie was more rigid and lay 
as a blight upon the possibility of individual 
advance A mam purpose of the tie in its present 
form is to make impossible a step by one which 
might act detnmentally on the mteiests of another 
— a quite laudable object But a recent proposal 
that the Umvenuty of Edinburgh should lx* 
empowered to grant an honours degree in pure 
science seems to have been opposed suceessfuUy 
by the Umversity of Aberdeen on the grounds that 
the proposed degree was not of much higher 
standard than the present pass degree , that 
students who might not be capable of attaimng a 
high standard of honours in the other honours 
science degrees would tend to compete fur this 
relatively weaker degree , and that the proposal 
emanated from the schools Now it may not bo 
impossible fOT the standard of the proposed degree 
to be higher than a low standard of honours in 
the present more special honours scienoe degrees , 
and the institution of the new degree might quite 
conceivably make possible the abolishment of the 
present third class grade of honours m science, and 
90 raise appreciably the standard of that more 
ipedol degree. Noax the bcgiiming of the present 
labike period m Edinburgh, Chrystal grudgingly 


admitted the desirabihty of a third class grade 
m honours , and he did so m view of a need for 
an honours degree, for school teachers, which did 
not exact too high a standard of specialisation. 
If the schools recognise that the level of attain- 
ments of school teachers m general scienoe should 
be greater than the level required for actual 
teaching , and if the proposal for such a degree 
came from the schools , so much the greater is 
the credit to them, and so much the greater is 
the likelihood of its wisdom But, at any rate for 
the tune, Aberdeen has debarred the suggestion 
of Edinburgh 

These are problems of a typo which any umver- 
sity may have to face in its work for the nation , 
and there are other wider problems of pohey of 
which the record m this volume gives examples 
One of the most important, which arose before 
the beginning of the half century and was solved 
in its early years, was that of the admission of 
women students In this matter the Umversity of 
Eduibuigh was a pioneer — the inevitable outcome 
of its pioneermg work, m still carher days, through 
the medium of extra mural classes for women, 
taught by members of the Umversity staff Un- 
doubted success has attended the step The 
number of students aiming at an arts degree has 
in conseiiuence greatly increased , so that, m 
point of numbers, the Arts Faculty has now ousted 
the Medical Faculty from first place, and has 
become almost as much a Faculty for professional 
traimng The Divimty Faculty alone, although 
it has ojxmcHl its classes to women students, has 
resisted the Zed-Oeist so far in debarring them 
from its profession The professional aspect of the 
problem accounts also for the great development 
of the young Faculty of Science within the fifty 
year pencxl 

Another interesting and successful development 
in these years is the partial return to the early 
residential condition obtaimng in the Toun’s 
College, through replaoement of ‘lodgmgs* by 
'hostels’ If it gives less complete conditions for 
study, It has other great advantages 

The teaching staff has increased nearly six- 
fold in the fifty years , and the increase of depart- 
ments and buildings has been on an explosive 
scale also — so much so that some critics doubt if 
it should not be regarded as a gamble rather th«n 
as an example of wise forethought But if, one 
hundred years ago, wisdom had foreseen the 
present compulsion to expansion, the huge sums 
recently expended on the acquirement of sites 
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would have boon immoneoly lessened and the 
scattering of university fragments over tho face 
of tho city would have boon avoided But there 
was also want of prevision of the petrol motor 
which has made that scattering comparatively 
unimportant Suice all knowledge is based upon 
faith, the exhibition of faith in the headquarters 
of knowledge is appropriate 

Another, and one of the greatest, of the steps 
taken was tho recognition of tho body of students 
as a corporate part of the University, having a 
Ueprcsentative Council established for the purpose 
of guarding the inton'sts of the students, and 
empowered to express their views to tho higher 
authorities Thu wisdom and influence of this 
step became at onoe upjiarcnt , and it was followed 
bv the other Scottish universities, by English 
universities, and even by some on the Continent 
Many other features of advance are recorded 
m the volume, and would repay stud)’ The social 
work of the Umversity of Edinburgh Settlement, 
shared m by students, is notable , and especially 
so in its onginative share in the general advance- 
ment of its work through extension to the work of 
the newly instituted Kirk o’ Field College, when* 
unemployed men receive, at theur own request, 
education rather than entertainment, gn*atly 
though they appreciate the latter There, os tho 
donor of tho College building said, "The enthu- 
siastic and generous mmded student supporters 
of tho Settlement had scon a great opportunity, 
a unique chance of turning apparent misfortune 
into co-operative effort, to further education, to 
revive tho joy and pnde of craftsmanship, and to 
weld the classes of the people in commumty of 
interest and ideal” , and, as the Chancellor said 
regarding those unemployed men, "How Scottish 
it was of them to do that, and how proud we 
ought all to be to remember that those men arc 
Scottish ; they really are our brothers. They are 
gomg to got what they want — more lectures, more 
instruction All hail to them ” They arc worthy 
successors of the students of tho earher days 
Though this volume contains records of d«»ep 
interest to all who study the problems of education, 
general or scientific, it is in the hearts of many 
of the world-scattered army of nineteen thousand 
graduates that there will be raised by it vivid 
recollections of two powerful impressions made 
upon them in the days of their youth ' one upon 
the day when first, with awed feehng, they passed 
beneath the lofty arches of the great gateway 
which seemed to them then to be the portal of 
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the Temple of Destiny , the other on the day 
when the Alma Mater — Moilam Edinburgh Uni- 
versity, as the Chancellor called her — passed them 
out through the same gateway with the hall-mark 
of her approval upon them, and they knew it to 
be tho gateway of the Temple of Life 

“Never for her to reach the full mendian , and 
yet, see, watch how shi* makes around her an 
atmosphere of light Her eyes — her improbable 
eyes that you and I shall never fathom — ^thc'y are 
fixed not on those S-W years, but on the next 350 
that are now b<>giiiiimg She knows very well 
that the rack of the tough world must still be 
her portion But she is untlisinayed, stands full 
tai^t for all the winds of the future She says 
‘For a University there can h<' no harbour' ” So 
aaid Bame, her Chancellor, and one of the great 
amongst her sons 

Good wishes go with her as she “beats out to 
sea” 

Mind and Brain 

The Jinnn and \l8 Meehanxam By Sir Charles 
Sherrington Tho Riode Ijccturc delivered before 
tho Umvorsity of Cambndge, 5 December 1033 
Pp 36 (Cambridge At thi’ University Pn'ss, 
1933) Is 6d net 

S IR CHARLES SHERRINGTON’S R«lo lecture 
delivered at Cambridge last December, and 
now published, is on amazmg compendium of con- 
clusions covenng the whole range of scientific 
inquiry m that field of Nature which has excited 
man’s mtensest ciinosity 

Primarily a manager of muscle, nerve and brain 
are but a skilfully laid tram of powder between tho 
muscles it fires and the restless world outside 
which fires it Some motor acts, essimtial but 
scarcely significant, as behaviour, are driven by 
nerve action generated within the braui itself The 
dominant partner m the driving of tho brain is the 
outside world, wherein a limited set of agents 
working through nerve and brain can produce a 
thousand and one dexterous acts 
The motor instrument is separable mto a great 
number of small units usable individually and m 
many different combmations Each unit has a 
single nerve thread, which springs from a wide 
nerve net In the nerve nets occur at nodal pomts 
two kinds of nerve action, one which firm the 
nerve thread, the other which impedes or prevents 
this firing Conjointly, these two kinds of action 
neutralise each other quantitatively Given a 
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luge brain not, the animal’a behaviour exoeU in 
VMiety and nicety, but is not radically different 
from the behaviour of reflex action. 

Life’s aim is an act not a thought , albeit to 
refram is no less an act than other actions Inhi* 
bition iB coequally mth excitation a nervous 
activity One of the processes operative withm 
the mechanism is a travellmg signal, a bnef local 
depolansatinn of the electrically polarised surface 
layer of the nerve thread, mvolving a temporary 
electrical leak By repolansation m the wake of 
the signal, the transmitting surface is repaired I 
This activity mvolves work. The signals can be j 
made to occur more frequently by mtonsiflcation ' 
but cannot bo made bigger In some parte of the I 
brain the repolarisation prooess is rhythmic, and { 
from such parts trams of signals start periodically { 

The nerve nets are patterned networks Junc- 
tional pomts provide that signals may converge 
and (Mwlesce, remforomg each other’s power of 
excitation The opposite process, inhibition, does 
not travel but is evoked by travellmg signals The 
nerve nets are, so to say, weighted with mhibition 
or with excitation This weighting loads to varia- 
tion, even reversal of response 

The bram imtiates more than its fair share of 
acts and exerts censorship “A shell of its imme- 
diate future surrounds the animal's head ’’ A 
vast expansion of the brain has arisen here where 
the signals from a distance combme Reflex 
action is enlarged and behaviour amplified The 
new membrane is so educable as to be practically 
a now thmg in the world Each motor act becomes 
the servant of more masters, and an observer may 
judge that the reflex principle is departed from 
May it be that in those parts of the brain which 
may be called mental, nerve actions exist still 
unknown to us, and that these may correlate with 
mmd ? “There is, so fu as I know, m the chemical, 
physical properties, or microscopical structure no 
hmt of any fundametUal difference between non- 
mental and mental regions of the bram ’’ Nerve 
inhibition must be a large factor m the working 
of the mmd , but the events we have to correlate 
with the mental events are not themselves of the 
reflex type they are back-watered signoUings the 
mrouits of which may long be self-mamtamed. 
Indeed we have no soientifio right to conjoin 
mental experience with physidogioal events, but 
only the right of what "Keats with that Shake- 
spearian gift of his, dubbed ‘busy common sense’.” 

With the attainment of the objective of this 
exploration. Sir Chules Sherrington predicts that 


man will certainly try to improve the bram, 
“restraining some parts, amplifying others, intro- 
duemg short-cuts, and certainly mcreasing speed 
and ainung at economy and devising as seems to 
him best We need not be prophets to foresee 
that then will come the long-told speedy extinction 
of man’’ This mferenoe surely arises from data 
undisclosed ? 

Timbers of Cknnmerce 

A Manual of the Timbers of the World their 
Charoctenaics and Uses By Alexander L 
Howard Revised edition, to which is appended 
an Index of Vernacular Names Pp xxm -f- 672. 
(London Macmillan and Co , Ltd , 1934 ) 
36s net 

E ver since the pubhcation of the first edition 
of this book m 1920, it has been widely 
used by timber importers and users of timber, and 
IB looked ujion as the standard work on the subject 
However, many kinds of timbers, some of which 
are now in use or in the experimental stage — 
particularly kmds of Empire origin — ^were omitted 
from the first edition, and Mr Howard has taken 
the opportumty of desonbing a largo number of 
extra kinds in his now work An idea of the many 
additions may be gamed from the two hundred 
or more pages that have been added to the present 
edition, all of which are devoted to descriptions. 
Moreover, the whole of the pages descnbing the 
artificial seasoning of timber m the earher work 
have been used for timber descriptions in the new 
volume 

Not all the tunbers mentioned are used in the 
British Isles, nor ore some of them likely to be 
used m the future, but they have come under the 
author’s notice and he has mcluded them in his 
descriptions In some instances tunbers are cmly 
known to the author by their vemaculw names ; 
whether it was wise to mclude them without an 
effort to trace their botamcal origm is very doubt- 
ful, but as Mr Howard is one of the loadmg timber 
importers in Great Britain, he doubtless has very 
good reasons for their mclusion, and with his very 
wide and varied knowledge of the usee and manu- 
fiseture of timber, the oorrectnesa of the com- 
meroial side of the book should be beyond dispute. 

An alphabetical arrangement of subjects is 
given, but it is open to onticism, for there is an 
indiscriminate mixing of emnmon and' botanical 
names which often results in some speclee of a 
genus being described with the common name 
most prominently placed, and m others the generic 
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naniu being given the place of honour. The fol- 
lowing examples are illustrations — 

Alder, Alnua glvtxnosa, Gaert. 

Alder, Formosan Alnua manitma, Nutt var for- 
mosana, Burkill [A formoiana, 
Makino]. 

Alder, Bed Alnua oregona, Nutt 

Alder, White Alnua rhorrAtfdtn, "Suit 

Five other subjects arc then deacnlied and are 
followed by Alnua nepalenaia, Don 
On pages 146-146 throe species of Dalhergxa are 
dosenbed with the generic name first On pages 
467-458 other 8|>ecieB of Daibergia are desonbod 
under rosewood, and on page 487, Dalbfrgvi aiaaoo 
IS described under sissoo Many such examples 
occur There are certainly very good indexes to 
both common and botanical names, but in a work 
of this description, where botanical names arc m 
constant use, it would have been a better arrange- 
ment and have given a much better impression 
had the author kept to a proper alphabetical 
arrangement of botamcal names Th<<ro are greater 
difficulties in following out a strict alphabetical 
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arrangement of common names, for some timbers 
are equally well known in commerce under several 
epithets and many cross references would have 
been necessary 

It 18 also regrettable that the author did not got 
someone well versed m botanical nomenclature to 
go through his manuscript, for there are numerous 
shps, one of which occurs on page 43 A timber is 
described as Avodire, and the botamcal name is 
given as A/rteana Btngena The name the author 
had in mmd was really Btngerta africana, A Chev , 
which IS actually a a 3 monym of Turreeanthua 
afrtcana (Welw ), Pcllegnn 

The misuse of capital letters in spcufic names 
18 noticeable, and a good deal can be said for the 
decapitalisation of all specific names m books such 
as the one under review, a course that would 
certainly be less confusing for the author 

Apart from these little defects the book has a 
groat deal to commend it, for it is teeming with 
useful and interesting information, is well printed 
and well illustrated It should find a place amongst 
the most used books of timber merchants and 
manufacturers of timber W D 
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Induatnal Ckemtatry, By Willuun Thornton Bead 
Pp vii+676 (Now York' John Wiley and 
S^, Ino ; London ' Chapman and Hall, Ltd , 
1933) 31< net 

Thb four opening chapters of this volume deal 
with such matters as ohemioal oiganisations and 
literature, and the vanous functions of the chemist 
m industry. They might very well have been 
condensed considerably and, m parts at any rate, 
omitted, smoe they bnng the author dangerously 
near that category of i^ons exponents of the 
obvious which, according to his statement on p. 31, 
he desires to avoid. There is, however, much to 
be learned from the sucoeeding chaptcre on 
chemical economics, equipment and constructional 
material in spite of their pronounced American bias. 

The remainder of the book is a senes of bnef 
but useful monographs on vanous applications of 
chemistry to indust^, for example, the sulphuric 
acid, mtrogen, fertilim, metallurgical, petroleum, 
eleotrochemical, rubber, coal, paint and explosives 
industries ; foods, textiles and fermentation are 
omitted, although there are chapters on carbo- 
hydrates, proteins, oils and waxes 
Since the author has wisely recognised that no 
one person can write with authraity on the multi- 
briouB processes of chemical industry, he has 
enlisted the aid of ninety different authoritiee, and 
this help is amply Jnswed by the exoeUence of 
the monographs. It has not, however, saved the 
book from certain omissions, such as of stream- 
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line filtration, submerged flame combustion and 
the use of esparto m paper-making , from a 
number of vague statements, for example, “white 
paper is made from approximately pure cellulose” 
and “tung oil is used m varnishes in connexion 
with pme resin which has boon ostenfied with 
glycerin” , and from a few serious errors such as 
m the defimtions of the Beichert-Meissl and 
Polenske values of an oil 
Apart from such blemishes, the book may be 
recommended as collateral reading for students of 
pure science and possibly also, as the author 
suggests, as a reference book for business men. 

J. G 

Bonay . a Deaenption of the lalanda of North Roma 
and 8ula Sgetr, together toiA Meir Cfeography, 
Topography, Hiatory and Natural Hxatory, etc. ; 
to vihich ia appended a Short Account of the Seven 
Huntere, or Flannan lalanda. By Malcolm 
Stewart Pp xi +73-1- 17 plates. (London: 
Oxford Umvoraity Press, 1933 ) la. 6d. net. 
Fbw people know ^ the existence of three unin- 
habited lands off the north-west coast of Scotland 
almost as isolated as St. Kilda These are North 
Bona, Sula Sgeir and the Flannan ishuids, seven 
in number with innumerable rooks. North Bona 
u a cliff-bound island rising up to 366 ft. and 
about 300 acres m extent ; ^ir is about 30 
acres and 229 ft. high ; and the Flannan 100 
acres between them, with a height of 288 ft. on 
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Eilean Mor whore there » a lighthouse All are The Oyroacoptc SUtbUizalxon of Land VehxcUa By 
formed of homeblende gneiss mterseoted by Dr. J F S. Ross Pp vii + 172 (London ■ 

pegmatite veins and all probably came under the Edward Arnold and Co , 1033 ) 14s net 

influence of the quaternary loe, for many frag- This book oonsists of a thesis approved for the 

ments of alien rock have been found on each degree of Ph D. in the University of Ixindon, and 

Sgeir has a gannetry with a population of 8,000 ifc gives the results of an mvostigation undertaken 
to the south of the island, its other birds oonsisting ^^ith the following objects “(i) To determine 
of as many razorbills and guillemots as well as whether monorail traction is scientifically sound 
puffins, kittiwakes, shags and fulmar ; as on all and defimtely practicable , (u) To show why the 
such bird islands, vegetation is very scanty. The efforts of inventors have hitherto only met with 

islands are visited every year from Lewis, Sgeir partial success , and (ui) To place the whole 

for young gannets and eggs, the others mainly subject on a more scientific footing and to give 

for the fattening of a certain number of sheep ^ a more complete and orderly treatment than 

transported from I^ewis it had yet received” 

Formerly, all would appear to have been m- The text is, hke most original papers, not easy 
habited, for they have the remains of unmortared to read , there are many places where the develop- 

stone houses These were half-sunk into the ment would have been greatly enhanced by the 

ground at Bona and were entered by crawling insertion of explanatory paragraphs An excellent 
along passages Often large slabs of stone were summary of the author’s conclusions with refer- 

used, and these would appear to have been turfed onces to the text is given at the end, together with 

over, the only roof-opemng being the smoke hole. a full bibliography and list of patents 
There is also the remains ot a chapel at Roiia, 

now scheduled as a monument TTie author is The Flora of the. Liverpool Dialnct Edited by 

not much mterested, but the houses described as C Theodore Green Pp xi-f-163 +201 plates 
known to have been recently inhabited are very (Arbroath T Buncle and Co , 1033 ) 
strikingly like the dolmen of Locmanaquer and Db C T Gbsbn, the editor, thirty years ago, 

Camao and many other regions In conclusion, of the first edition of the “Liverpool Flora”, is 

there is a short bibhography, but there is clearly to be congratulated on the completion of this new 

a field here for the train^ archoxilogist and revised edition, also under his editorship 

The general plan of this well-known flora 
Oas Analysts by Mexutwemeni of Thermal Con- remains unchanged Miss Wood’s admirable hne 
dvetivfty By Dr. H A Dayncs Pp vui-f367 drawings, which express the ‘look’ of each plant 

(Cambridge • At the University Press, 1933 ) m a most remarkable way, are stiU one of its 

Ifis net most attractive features, though their reproduction 

The method is based on the discovery by Andrews is noticeably mfenor m this edition. The chief 

m 1840 that changes m the oomposition of gas innovation is the inclusion of five special articles 

surrounding an elootncally-heated wire are re- on areas of particular mterest, such as the South- 

fleoted in changes m the electneal resistance of the port sand dunes, with notes on their topography 

wire, and may therefore be measured on a suitably and flora, illustrated by photographs. There are 

cahbrated electneal mstrument Thanks largely other small alterations, while, of course, a number 

to the developmental work of Shakespear and the of additional locahties and records are given It 

Cambndge Instrument Co m England, as well os is a volume which should 1^ m the possession of all 

to that of oertam firms in Germany and the Umted mterested in this botamcally noh area of Lancashire 

States, it has now attained the status of a recog- 
nised mdustnal method, and as such is well worthy Human Valves in Psychological Medicine. By Dr 
of a mon(^;raph to itself C P. Blacker (Oxford Medical Pubhcations ) 

The author IS an authonty on the subject, and Pp vm+179 (London; Oxford University 

his treatment of the theory, techmque and apph- Press, 1933 ) 8s fid net 

cations of the method is all that could be desired The author defines pivotal values as those which. 
The apphcations include flue- and fuel-gas control m one way or another, unify and justify hfe, give 
and measurements in connexion with the pro- it coherence and make it on the whole worth 

ductionofhquidair, gas permeability, for example, hving. His conception of pivotal values is the 

leakage through rubber and aircraft fabrics, really dommant idea of his book. After a number 

mtrogen fixation, etc On account of the suitability of chapters devoted to the discussion of values 

of their thermal properties, cubon dioxide and from a psychological point of view, the author 

hydrogen ore frequently mentioned, and a number studies the climcal aspects of the problem. He 

of useful mdireot methods are described for the found that sesthetic values play a small part m 

determination of other gases in terms of these the lives of workmg-class patients. He divides 
Possibihties of the method m academic research, pivotal values mto values which are neither 

for example, m physiology, are also indicated, and religious nor philosophical. We are inchned to 

it is no exaggeration to state that there is some- disagree with the statement that the majority of 

thing of interest here for every scientific wwker, hospital patients have no “pivotal values”. There 

whatever his sphere and even if he is already usmg are few people who have no pivotal values if only 

the method. J. G. they can be touched on. 




Hormones of the Anterior Lobe of the Pituitary Gland 


I T is now generally admitted that the funetions 
of the pituitaiy gland (or hypophysis) are 
mediated by the secretion of a number of hormones 
from its different parts , although no active 
pnnoiple has yet been isolatod in the pure state, 
the fnmtionation of extracts has led to the pre- 
paration of solutions having only a part of the 
physiologioal activity of the ongmal extract 
Differences of opimon exist as to the number of 
hormones actually present, which can only be 
settled when they are finally isolated as chemical 
individuals Our knowledge of the functions of 
the postenor lobe preceded that of the anterior, 
but within the last few years, with improvement 
m Imth chemical and surgical technique, and also 
following the discovery that hormones regulating 
certain of the sexual activities of the b^y ace 
excreted in the unne, great advances have boon 
made also in our knowledge of the functions of 
the anterior lobe 

It appears probable that a number of different 
hormones are secreted by this lobe, but attention 
has boon directed especially to those stimulating 
growth and the sexual glan^ One of the pioneers 
m this work has been H M Evans, of the Uni- 
versity of California , the results of his researches, 
earned on over the last decade, are now available 
for study, in the form of a detailed monograph* 
Although the association of ovorfunction of the 
pituita^ with body overgrowth (gigantism or 
acromegaly) and of its undorfunotion with dwarfism 
has been frequently confirmed, it was not until 
1021 that Evans and Long succeeded in preparing 
an extract of ox anterior lobes which stimulated 
growth in mammals This was duo to the 
facts that the growth hormone is a complex sub- 
stance chemically resembling the proteins, u 
extraordinarily labile and can only be detected 
when administered frequently and parenterally to 
suitable ammals Adult female rats more than 
five months old (which have therefore ceased to 
mercase in weight), are injeotod intrapentoneally 
(lady for a period of 20 days , groups of four to 
SIX ammals are used and they are weighed every 
five days Gams in weight of 26-100 gm can be 
obtained according to the dose given , the relation- 
ship between the loganthm of the dose and the 
gam in weight was found to be approximately 
Imoar. £ Biomng and E Nielsen {bvKhem. J , 
26, 1016 , 1032) have compared the compouUon 
of injected growing rats with that of normal 
growing rats and find that the former show a 
greater retention of water, but that the solid 
matter assimilated to the body tissues contains a 
much greater proportion of protem and less of ash 
and fat than ths^ laid down by normal animals 
About three quarters of the gam m weight of the 


* The Growth end GaDad-Stimaletins Hormonei of the Aaterior 
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injected animals is duo to water retention, and three 
quarters of the dry matter deposited consists of 
protein 

The method of extrai-tion recommendwi by 
Evans and his co-workers is briefly as follows 
frozen ox anterior lobes are minced and extracted 
with water made alkahne with barjda , the 
mixture is centrifuged and the solution brought 
to pH8 with sulphuno acid and agam ccntnfu|^ 
The solution is then acidified and poured into excess 
of acetone , the precipitate is filtered off and dned. 
This powder is stable but still contains the gonad 
stimulating hormone On extraction with 95-98 
per cent acetn* acid, the latter is destroyed and the 
growth hormone can be precipitated from solution 
by acetone in the presence of qiiimne sulphate 
Trichloracetic acid pn'cipitates the gniwth hor- 
mone and part of the gonad stimulating hotmone 
from aqueous solutions of the powder , in the 
supernatant fluid the latter can be obtained free 
from the former by precipitation with flavianic 
acid, which is then removed by SO per cent alcohol 
containing 1-2 per cent ammoma The purer 
growth hormone preparations are highly active m 
a daily dose of 5 mgm 

Hypophysectoinis^ rats show a greater response 
to the growth hormone regardless of ago or length 
of time after lemoval of the gland Experiments 
with a hypopbysoctomised puppy are also de- 
scribed , the pituitary gland was removed when 
the animal was 8 weeks old , the operation 
was followed by complete cessation of growth 
Daily mtraporitoneal mjections of the grovrth 
hormone resulted in a marked increase m weight 
and size, so that the ammal finally became larger 
than its htter mate control Signs of acromegaly, 
however, did not develop The ovarian folhcles 
showed considerable development and the thyroid 
was hyperplastic Similar injections into a normal 
female resulted in the development of partial 
acromegaly, some gigantism and diabetes melUtus 
A male, however, only developed adiposity In 
dachshunrls, the injections increlued the size of the 
animals ovnng to mcrease in size of the skull and 
vertebree, but the achondroplastic form of the 
short extremities was not altered , a male de- 
veloped diabetes The only outstanding aoro- 
me^iho feature was a folding of the skin of the 
he^ and extremities These results lend strong 
support to the generally accepted view that 
gigantism and acromegaly in human beings are 
due to over-secretion by the anterior lobe of the 
pituitary gland 

The gonad stimulating hormone (or hormones) is 
responsible for the normal development and mam- 
tenance in a state of functional activity of the sex 
glands, with the aeoeasory organs and secondary 
sex characters. In the female the ovaries them- 
selves respond readily to the hormone , in the 
male the aooessory organs show the most striking 
effects Immature fen^e rats were used by Evans 
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and hii ooUeaguea fw tiie assay of their prepaza- 
tions , injeotions vere made on three days, the 
vaginal o^oe examined on the fourtii and fifth 
days, smears being taken as soon as it had opened, 
and the animals l^ed and exwmned about 96-100 
hours after beginning treatment 

The hormone was prepared from ox anterior lobe 
(a poor source), from the serum of pregnant mares 
(a good source), and from the unne of pregnant 
women The acetone powder from the alkaline ex- 
tract of anterior lobes is dissolved m water and the 
reaction of the solution adjusted to give maximum 
precipitation: the greater part of the hmmone 
remains m solution and is precipitated by flavianic 
amd, which can be removed afterwards by use of 
alcohol-ammonia mixture Alternatively, the 
powder may be extracted with 60 pet cent pyndine, 
60-60 per cent alcohol or acetone oontai^g 2-i 
per cent ammonia , the hormone is then precipi- 
tated by increasing the alcohol or acetone to 86 
per cent and adding a little acetic acid or salt. 
Pregnant mare serum was treated directly with 
acidified acetone and the powder punfled by the 
methods used m the case of preparations from 
anterior lobes From the unne of pregnant women 
the hormone (called prolan by Aschheim and Zondek 
its discoverers), was precipitated by excess of 
alcohol The precipitate was extracted with dilute 
acid and the prolw repreapitated with alcohol , 
the powder was purified by extraction with 
acetone-ammonia mixture The minimum dose of 
the purest preparations was about 0 06 mgm 
Althou^ preparations from these different 
sources all stimulate the gonads, yet they show 
differences m their chemical prop^ies and bio- 
logical effects Prolan, for example, is more sensi- 
tive to both acid and alkah than preparations from 
pregnant mare serum ; the latter, but not the 
former, give off hydrp^n sulphide on treatment 
with alk^ However, the differences in chenucal 
properties may be due to differences in the assoc- 
iate impurities. Differences m the biological 
effects produced are not so easify explamed. Even 
though the minimal doses of different preparations 
may be the same, larger doses may have widely 
different effects on the ovary thus increaamg the 
dose of prolan increasos the size of the ovanus at 
most four tunes, whilst with preparations from 
pregnant mare serum, there is a rough propor- 
tiomdity between dose and size up to about 
twenty-five times the minimal dose 
Evans and his co-workers have not boon able to 
separate the gonad stimulating hormone mto 
foUicle stimulating and luteinismg factors, corre- 
sponding to the prolans A and B of Aschheim and 
Zondek A solution which is predominantly follicle 
stimulating at one dose level may produce corpora 
lutea at another level or when the mjeotions are 
oontmued beyond the usual three-day period , the 
predominant effect may depend on the amount of 
purification to which the extract has been sub- 
jected. The type of response also depends in part 
<m the time at which the examination is made 
after beginning the injections There are indica- 


tions that the presence of corpora iutea inhibits 
frirther development of the ov^ : the occurrence 
of ovulation depends on the size of the ovary and 
the dose given Hypophysectomised female rats 
were less senative than normal animals and the 
response to prolan was much less than that to 
extracts of pregnant mare serum ; simultaneous 
administration of the growth promoting hormone 
diminished the response Substitution therapy 
failed to mduoe the rhythmic changes m the vagma 
characteristic of the oestrous cycle, a contmuous 
osatroua reaction only being obtam^. Pregnancy 
was not observed owing to &ilure of implantation, 
but it could be maintained in animals, hypophy- 
sectomised after implantation, by mjection of mix- 
tures of growth- and gonad-stimulatmg hormones. 

In hypophysectomi^ female dogs, prolan had 
no effect on the gemtal system even m larro doses, 
and when the system showed a marked &greo of 
atrophy, an anterior lobe extract also had no effect 
A mixture of the two preparations, however, 
stunulatcd the genitaha within ten days ; the 
vuiva increased to a size greater than that obrorved 
m normal cestrus m a htter mate control, the 
mammary gland and uterus showed marked de- 
velopment and the ovary was much enlarged and 
contained many corpora lutea This result may be 
contrasted with some experiments on the hypophy- 
sectomiscd ferret recently published by M K 
McPhail (Proc Roy Soc , B, 114, 128; 1933) 
Anterior lobe extract alone produced extensive 
theca luteinisation of small foUicles, but no de- 
velopment of large folbclce prolan alone caused 
many follicles to undergo partial growth, which, 
however, termmated in atresia ' the vulva showed 
partial cestrous swellmg A mixture of the two pre- 
parations produced usually only theca lutoinisation 

Without referring to otherwork in detad,it maybe 
stated that several workers in addition to Aschheim 
and Zondek have adduced evidence that the folhcle 
stimulating and luteinismg hormones ^m the 
anterior lobe are separate entities. The synergistic 
action with prolan may depend on the proportions 
of these factors present in different preparations 
Apart from the chemical difficulties of preparing 
the hormones in a pure state, the facts that they 
act m succession, or if really a smglo entity imtiate 
a senes of reactions, introduces a compboation mto 
the evaluation of the biological tests, which ordy 
further work with a standardised technique can 
clarify 

In immature male rats, doses of gonad stimulating 
hormone sufficient to produce enlargement of the 
ovanes m immature females produced little, or no 
increase in the weight of the testes, although the 
accessory org^ grew markedly and attained the 
size characteristio of these organs in young adults. 
Larger doses of hormone, however, moreaaed the 
weight of the testes Senile males also responded 
by mwease m weight of the aooemory organs. In 
hypophysectomised males mjeotions of the hor- 
mone caused regeneration of the atrophied testes, 
the seminal vesicles became enla^^ and filled 
with fluid and spwmatogenesis was resumed ; the 



March 17, 1934 


NATURE 


403 


reidaoement therapy was complete smoe normal other active prmoiplos m the extracts which are 

litters were sired, and the testes appeared normal responsible for these effects The cachoxia com- 

on histologioal examination monly observed m hypophysectomued rats was 

The atrophy of tiie tliyroid and adrenal glands also relieved by injections of the growth hormone, 
after removal of the pituitary was not repaired by The data on which the workers in the Umversity 
mjection of gonad stimulating hormone, but of California base the conclusiona briefly reviewed 

extracts oontaimng the growth hormone mmn- above are available in detail m the monograph 

tained or restored the weight of these organa, now under notice The methods described should 

although histologically the normal structure was be of value to other investigators and their results 

not completely regamed Evans’s results do not should form the basis of further research m this 

show whether it is the growth hormone or some important field 


The Bnmh Association Tables of Bessel Functions 


I N 1888 a Committee was appomted by the 
British Association for the purpose “of con- 
sidering the possibihty of calculating tables of 
certain mathematical Unctions, and, if necessary, 
of taking steps to carry out the calculations, and 
to publish the results m an accessible form’’ The 
Committee bad the late Lord Rayleigh for chau*- 
man, and 'Mr ’ A Lodge for secretary, and the 
other members were ‘Sir W Thomson’, Cayley, 
Price, Glaisher, GreenhiU and Hicks Bessel 
functions were among the functions considered, 
and their calculation &)camo the chief work of the 
Committee. Tables appeared in the Reports of 
the Association for 1889, 1893 and 1896 In 1907 
the Committee reported on “The further tabula- 
tion of Bessel functions’’, and m 1900 stated that 
it was “also considering the advisability of collect- 
ing all existing tables of Bessel functions and 
publishing them in a form easily accessible to all 
students’’ During the next few years tables of 
Bessel functions of various types appeared regu- 
larly, and in 1916 it was reported that “the order 
of c^culation is being arranged m accordance with 
the real urgency of the tables, and the stage is 
now coming m sight at which the Committee will 
be able, as authorised already by the Association, 
to publish a volume of fairly complete tables of the 
more important transcendental mnctions’’. 

The Committee’s hopeful plans, like others, 
were, however, hurled to emptmess, and although 
the Committee remained in existence and many 
tables were printed in its reports, it was not until 
after the Guugow meeting of the Association in 
1928 that the preparation of the long foreseen 
volume was taken seriously in hand ; and when 
in 1931 a volume appeared, it oontamed no tables 
of Bessel functions. The reasons for this, and the 
problems confronting the Committee, were ex- 
plained in the preftne : 

“ . . It was apparent from the first that the 
sim^ plan of reprinting existing material would 
jp^uoe a volume neither useftd nor creditable 
There were gam in the ranges of the arguments 
of some of the nmotions, natural when the tabula- 
tion had been performed at different times for 
apeoial purposes, but intolerable if tables were to’ 
be 18811 ^ for general use. In the case of the 
Bessel functions, the functions tabulated did not 
form in any sense a oomidete oolleotion. lastly. 


the origmal tables offered no facilities for inter- 
polation Two years ago the Committee decided 
that these difficulties must nut impede publication 
mdefiiutely, and that, if the Bessel functions were 
reserved for an mdependent volume, defimte 
progress could be made ’’ 

Since 1929, therefore, the work on Bessel 
functions has been independent both of the pre- 
paration of volumes of tables of other functions 
and of the computation from time to time of 
special tables in response to current demands The 
aim of the Coinmitti>u is to publish as complete 
and umform a set of tables of Bessel functions as 
possible , the majonty will be derived from the 
reports, but several will bo new It is estimated 
that the tables will extend to nearly five hundred 
pages, and it is proposed to issue two volumes, 
partly to avoid an unwieldy book and partly to 
expedite pubhcation The material for the first 
volume IB m an advanced state, more than three- 
quarters of the estimated 280 pages being ready 
for tbe pnnter 

Unfortunately, financial difficulties have now to 
be overcome It is not to be expected that an 
undertaking of this sort can bo a paying proposi- 
tion The mathematicians concerned have given 
their services, but the mere cost of production will 
be between ^ and £2 a page The calls on the 
Bntish Association are far more miscellaneous, far 
more extensive, than m the spacious days when 
£600 could cheerfully be voted for a single object 
At the moment, a sum of £160, which includes a 
grant of £60 from the Royal Society for this 
purpose, has been sot aside by the Council of the 
Association, but this is httle more than an earnest 
of bebef m the Committee’s plan Unless lurther 
help is forthoommg, there is a serious danmr that 
the enterprise to which a multitude of volunteers 
have given their leisure during nearly half a 
century will be completed by the enthusiastio 
drudgery of the Committee which has accepted it 
as a heritage, only to rest — a manuscript almost 
too precious to be consulted — in a fire-proof safe. 
It ought to be sufficient, by direoting attention 
to this possibihty, to ensure that funds will be 
provided to enable the two volumes to be published 
and thus to make available the results of so many 
years of voluntary work on behalf of mathematical 
students and otl^. 
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Effect of Low Temperatures on Metals 


S INCE the year 1906, when Sir Robert Hadfield 
and the late Sir James Dewar described the 
effect of liquid air temperatures on the strength of 
iron and its alloys, there has been not only a very 
considerable advance in low temperature technique, 
but also many types of new metallurgical materials 
have been successfully developed Many alloys 
which are to-day m extensive use as parts of 
machmes and structures were quite unknown at 
the time of that research 
The importance of low temperature research was 
recognised many years earher than 1906 in view 
of the severe winter conditions experienced in 
northern Continental lands In research work of 
the future, still greater attention is likely to be 
paid to the study of low temperature phenomena 
m relation to the physical and engmeenng sciences 
Recently Prof. W J de Haas and Sir Robert 
Hadfield* have described to the Royal Society the 
results of a further important research on the 
mcchamcal properties of these matenals at the 
boihng point of hquified hydrogen ( — 262 8“ C ) 
This work has extended the range of study of the 
properties of metals a further 60° C and thus the 
strength of these metals is now known at 20 3° K 
At this low temperature, changes in the properties 
of some of the metals have occurred, but the 
present work does not show any marked dis- 
continuity m general properties corresponding to 
the sudden fall in electric^ resistivity which exists 
m some metals near to the boihng point of hquid 
hehum The possibihty of the use of liquid helium 
has for the moment bran postponed on account of 
the large quantities that would be needed to effect 
coolmg If its use IS later found to be practicable, 
tests would be made as low as 4 2° K On small 
specimens a study was made at this temperature 
m 1921 m collaboration with the late Prof 
Kamerlingh Onnes and H R Woltjer In those 
experiments they showed the absence of magnetic 
tnuisformations m the iron-manganese alloys, 
whereas the iron-mckel alloys exhibited the 
presence ofpolymoridiio transformations 

Prof de Haas has designed the testing apparatus 
for this work, immersing the specimens m hquified 
hydrogen contained m a Dewar flask. The tratmg 
stress has bran applied by an oil cyhnder through 
a tension rod sliding uiaido a concentrically 
mounted tube Into the ends of these two members 
the specimen holders have been fitted 
The specimens selected for examination not only 
indnded the materials which had previously been 
tested m hquid air, but also many recently de- 
veloped alloys which exhibit a combination of 
high strength and ductihty. 

At hqtdd air temperatures, many ferrous 

• “Oa tlw aSeot of Um Tampanton at UqnM HrdngaD (-ESS 8* C ) 
oe tba TaMOa Propertlea of rortr-Oae Specimaoi of Katab oom 
piWng (•) Fan lioa 0) Four Caibon Bteab (a) TUitr Alkqr Steab 
M)Oi«parawlMldn>l(<)FoaTNoa-raiio<iiAlloja” By M W J 
da Bsoa and Sir Bobeit HadflaM J'M Tnmt Boy Sor , A, MS, 
SS f S I S ; itss. 


matenals, including iron itself, show a marked 
increase in tenacity, and in general these same 
ferrous matenals show a oontmued fall m ductihty, 
which becomes negligibly small at the boihng 
point of hydrogen At this temperature there is 
an apparent fall m strength There are, however, 
some remarkable exceptions to this fact , for 
example, an alloy containing 6 per cent of man- 
ganese and 24 per cent of mckcl shows an morease 
of ductihty when cooled to — 194° C , and on being 
further cooled to the boihng point of hydrogen, it 
still retains appreciable ductility This present 
work thus continues the study of the iron-nickel- 
mangancse-carbon alloys which were described in 
the seventh report to the AUoys Research Com- 
mittee of the Institution of Mechanical Engmeers 
m 1905 

The ‘stainless steels’ and ‘high temperature 
alloys’ are two classes of matenals which are not 
adversely affected by flail of temperature , for 
example, the well-known alloy containing 18 per 
cent of chromium and 8 per cent of mckel shows 
the remarkable strength of 119 8 tons per square 
inch, accompamed by an elongation of 25 per cent 

Tho non-ferrous alloys which the authors have 
selected are all ductile at the lowest temperature 
of test The earlier work bad shown that mckcl, 
copper and alummium mereased m strength with- 
out a corresponding fall in ductility In the 
present tests, the copper specimens break at 29 7 
tons per square mch accompanied by a ductihty 
of 60 per cent m extension, but a bronze, containing 
10 per cent of tm, shows a slight r^uction m 
properties Good extension occurs durmg test of 
specunons of an ‘80/20’ nickel-ohromium alloy and 
of the aluminium alloy known as ‘duralumin’ 
The safety of the aluminium alloy from embnttlo- 
ment will be a guidance to designers of aircraft 

A consideration of the non-ferrous alloys selected 
for test shows that these possess a lattice structure 
of the face-centred cubic type which appears to 
allow the retention of ductihty at low temperatures, 
but m ferrous alloys this arrangement of the atoms 
IS not always accompamed by ductility ; for 
example, the toughened manganese steel and the 
low carbon alloy of this metal with iron, ore not 
duetde, although their structures conform at 
normal temperatures to the face-centred form of 
the cubic system The embrittlement of austemtic 
manganese steel appears to be entirely unacoom- 
paoied by motallographic change of a permanent 
character, for the material reverts to a ductile 
stete at normal temperatures On the other hand, 
austenitic mckel steels show a change which is 
irreversible. 

The iron alloys of the ferritic type have a body- 
centred lattice and are not ductile at low tem- 
peratures These materials contrast very strikingly 
with the austemtic ‘stainless’ and ‘heat-resisting’ 
steels, which possess a face-centred cubic structure 
and are not embrittled 
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A lbert CALMETTE.sub-directorof thePaatour 
^ Inatituto, who died on Oetober 29, 1933 
after a abort illncaa, waa bom at Nice on July 12, 
1863 After graduation, ho entered the medical 
aervioe of the navy and spent seven yoara in 
Eastern waters As a naval surgeon, he became 
interested m the numerous hygienic problems of 
France’s colonial possessions In 1889 ho waa 
transferred to the now colonial medical service and 
was given permission to go to the Pasteur Institute 
There he came under the influence of Pasteur, and 
took Roux’s course of lectures in bactenolc^y and 
became one of his most enthusiastic pupils His 
progress was so rapid that the next year ho was 
chosen by Pasteur to proceed to Saigon to found 
the first of the daughter Pasteur institutes 
At Saigon, Calmette was occupied with the 
study of cholera and bacillary and amoebic 
dysenteries It was here, too, that he first became 
interested in snake venoms 'The number of deaths 
from cobra-bite was serious and the director of the 
new institute was appealed to for help by the 
administration 

In 1893 Calmette returned to France and con- 
tinued hiR work on the action of cobra venom 
This was followed up by experiments to ascertam 
whether the serum of an ammal immunised 
agamst the venom contained anti-toxins and 
could be exploited for treatment Sewall had 
shown that immunity followed repeated small 
injections of the venom of the rattlesnake, and 
Behnng had a few years previously established 
the anti-toxic value of the serum of ammals treated 
in a similar manner with the toxins of the tetanus 
and diphthena bacillus It seemed, therefore, not 
unlikely that an anti-toxic immunity would be 
aroused by the mjeotion of snake venom 
Before the end of 1894 Calmette was successful 
in demonstrating that by patiently immunising 
horses with increasing doses of cobra venom they 
accumulated sufficient antitoxm in their serum for 
the latter to bo used as a remedy for snake-bite 
As most venoms were similar in their actions, 
Calmette at first supposed that serum prepared 
by injectmg cobra venom would be of value to 
counteract the effects of the poisons of other 
kinds of snake. He was rather obstmate in 
adhering to this opimon in the face of expen- 
mental evidence from Australia, India and Brazil 
that such was not the case but that anti-venoms 
wore highly spedfio. 

In 1896, (k^ette’s enthusiasm and organising 
abihty was again taken advantage of and he was 
chosen to establish a Pasteur Institute for the 
north of France at Lille The new mstitute was 
to be a subsidiary centre for anti-rabio inoculation 
and the preparation of diphthena antitoxm an(f 
vaccine lymph. Under Calmette’s gmdanoe, it 
soon became on active oentro of research. From 
the point of view of sanitation, the industrial 


uary 

town of Lille was not progressivo Its water 
supply and methods for the disposal of sewage 
were unsatisfactory The incidence of tuberculosis 
was high and mvahdism from hook-worm m the 
neighbouring coal-mines was senous Calmette, 
who was appointed professor of hygiene a few 
years after his amval, worked vigorously to im- 
prove the sanitary condition of the town He 
instituted investigations into the bacterial treat- 
ment of sewage and various methods for the 
purification of water supplies Hu was successful 
m mdueing the municipal authonties to undertake 
some measure of improvement He made a useful 
research into hook-worm, and his method for 
combating this disease in miners is that now 
usually followed elsewhere 
How to dimmish the damage to health and life 
caused by mfection with the tubercle bacillus was 
a more senous problem Calmette estabhshed a 
tuberculosis dispensary, the first in France, for 
the early diagnosis of phthisis and fur the education 
of patients in habits to minimise the familial 
spread of the disease Hu was instrumental m 
providing a sanatonum for early, and a colony 
for advanced, cases of the disease These 
measures, however, did not strike at the root of 
the matter and the idea of attacking the problem 
by some immunological procedure was always 
present in his mind All efforts to produce resirt- 
ance by the inonilation of killed cultures of the 
tubercle bacillus having proved unsatisfactory, he 
turned his attention to the possibility of employing 
a living attunuatcfl culture as Pasteur had done in 
the case of anthrax His goal was to produce a strain 
of the bacdlus so much deprived of its virulence 
that It would not produce tuberculosis when 
intruduciKi into animals but only a mild illness, 
recovery from which inevitably occurred It waa 
hoped that by this experience the body would 
acquire the power of deahng satisfactorily with a 
subsequent infection by virulent microbe 

In 1903, in collaboration with his assistant 
Gu6rm, Calmette began the researches which 
ultimately resulted in the now famous strain of 
bovme tubercle bacUli designated BCG (Bacillus 
Calmette Gu4rm) This stram was produced by 
successive propagation of an ordinary bovme 
type of bacillus on potato soaked in bile Its 
stabilisation took thirteen years, dunng which 230 
successive cultivations were made. At the end 
of this time, the strain was found to be mcamble 
of producing tuberculosis m ammals and to 
remain devoid ot this power as long as it was 
cultivated on the bile-media 
By 1914 the experiments of Calmette and 
Guerin had convinced them that cultures of B C G. 
could be used to induce resistance to tuberculosis 
m cattle. At this stage, their researohos were 
p^orce suspended by the outbreak of War. 
Dunng the occupation of Lille, Calmette came 
under suspicion because he kept numbers of 
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pgeonB in hu laboratory He suffered regrettable 
mdi^ties at the hands of the militaty authorities 
and luB wife was lemoTed to Germany as a hostage 
During this unhappy period, he oooupied himself 
writing an intoiesring book on the pathology of 
tuberculosis, m which he presented his observa- 
tions and developed his thecny of the nature of 
acquired resistanoe to the disease 

On the death of Metchnikoff m 1917, Calmette 
was elected sub-diroctor of the Pasteur Institute 
but did not undertake the duties of this ofSce 
until after the War At Paris he continued his 
researches on protection against infection by the 
tubercle baciHus with mcreased fervour and 
enlarged opportunities 

To understand the subsequent progress of th^ 
researches it is necessary to epitomise his con- 
ception of the means by which individuals acquire 
their resistance to the tubercle bacillus :^th 
evidence from post-mortems and the results of 
the skin reaction of von Pirquet to tubercuhn 
mdicato that the majority of individuals by fifty 
years of age have at some time in their life been 
infected, ^though they may not have shown 
symptoms of tulwrculosis Gi^ette behoved, and 
had experimental evidence to support his behef, 
that a very small number of mfectmg bacilh is 
not, m most mdividuals, followed by manifest 
tuberculosis and is recovered from, leaving the 
body more capable of resisting a suliMquent dose 
In manner by a Bucoession of small infections 
an immumty is acquired. 

Immunisation by chance is, however, a highly 
dangerous way of attaining resistanoe, for, at any 
tune, the dose may be sufficiently large to break 
down the mdividual’s resistance and tuberculosis 
ensue Calmette therefore advocated that the wise 
procedure would be to accustom the body to resist 
mvasion by the tubercle bacillus by giving its 
immunological mechanisms opportumties to obtam 
practice with an innocent tumrcle bacillus before 
the nearly mcvitable inroad of a virulent one took 
place, much as it is well to acquire exportness as a 
toreador with de-homed cattle. To do this he 
suggested that young babies should be given 
minute doses of his attenuated BCG. culture 
by mouth before they have had an opportunity 
to mgest virulent bacilh, a procedure he calu 
'premumtion' 

In 1922 Dr WeiU-Hall^ treated 314 infants, 
the progeny of tuberculous mothers The treat- 
ment was moffenaive and a comparison of the 
tuberculosis rate amongst treated and untreated 
infiints from similar environment was deemed to 
be pronusing. The treatment was begun 3 days 
after birth to minimise the chances of the infants 
being infected by virulent bacilli from their 
mothers prior to receiving the strain BCG 
Smee then upwards of a mdhon babies have been 
treated in France and elsewhere, and apart from 
the tragedy at Lnbeok, where by carelessness at 
the ho^tal, some 260 infants were fed a dose 
of a culture of virulent human tubercle bacilli by 
mistake and 73 died, no untoward happening hu 


been recorded At the present time some 160,000 
infants are treated annually in France alone and 
the council of the Pasteur Institute has erected a 
vast building for the preparation and distribution 
of cultures of B C G all over the world 

Unfortunately, the resistance obtained from one 
treatment is not permanent and has to be repeated 
after one or two years This makes it more difficult 
accurately to assess the results of the treatment 
for some years to come The figures recorded 
are susceptible of statistical criticism, but the 
numerous practitioners who have emplo'^ the 
treatment are very generally convmoed that it is 
followed by a declme m the mddenoe of tuber- 
culosis and also by a diminution of the general 
mortahty during the early years of life. To what 
extent this promise is justed will emerge m a 
few years, when the a^r-history of the milhon 
infants already treated is known Whatever this 
verdict is, Calmette’s endeavours to mitigate the 
ravages of tuberculosis will remam the magnificent 
effort of a man who devoted his life to the pursmt 
of science for the service of manlund C J M. 


Mb. J. B. Hoblyb 

By the death on December 24 of John Bright 
Hoblyn, m his fifty-fourth year, the automobile 
engmeenng mdustry has lost one of its best known 
scientific personalities. During his eighteen years' 
association with Messrs Vauxhall Motors Ltd , of 
Luton, he had become a promment figure m the 
fields of metallurgy and petroleum technology, 
and his ready flow of witty and pungent speech — 
and, on occasion, of soatbmg cnticum — made him 
an attractive lecturer and debater 

An old student of the RoyaJ College of Science, 
Mr Hoblyn was for eleven years science master 
at Luton Modem School In 1916 he accepted an 
mvitation to jom Vanzhall Motors Ltd. as chief 
chemist and metallurgist, and he promptly applied 
himself to the chemlc^ and metallurgi^ problems 
of automobile engineering. His pubhcations m- 
cluded three papers of outstanding importance to 
the industry, deahng respectively wiw the heat 
treatment of steels, the oxidation of lubricatuig 
oils and the development of alumimum allo3rB for 
automobile construction. His work on lubricating 
oils opened up a new avenue in the testing 
techmque of these products 

For several years past Mr. Hoblyn had been 
chairman of the oommittee set up by the Institu- 
tion of Automobile Engmeers for the rationalisation 
of automobile steel specifications, and at the time 
of his death he had idmost seen the completion of 
his labours m this field. L. B. H 

Wb regret to record the death of Prof. J. £. G. 
de Mmitmorency, Quam profiassor of oomparaUve 
law m the Umversity of London m 1920-32, 
whose studies of primitive law formed valuable 
contributions to anthropology, on March 9, aged 
sixty-seven years. 
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News and Views 


Gottlieb Daimler (1834^x900) 

On March 17 the oentonary occurs of the birth 
of Gottheb Daunler, the diatinguuhed German 
engineer, to whom we owe the introduction of the 
light high-speed spirit engme suitable for road 
I'chiclee After a varied praotiosl expenence as a 
mechanical engmcor, Daimler m 1872, at the age 
of thirty -eight years, became associated with Langen 
and Otto, who were then engaged on the improve- 
ment of the gas engine, and Daimler's own con- 
tribution to the progress of the mtemol combustion 
engme is but an illustration of how mvention begets 
mvention His death took place thirty-four years 
ago, before motor-oan had ooasixl to be novelties 
m the stroeta, but of the millions of oars to-day 
every one owes something to Langen, Otto and 
Daimler and their collaborator, Maybach Daimler 
was bom at Sohomdorf, Wurttemberg, and at the 
age of nmetoen years began work in a machine tool 
factory. From 1857 imtil 1869 he was a student 
at Stuttgart Pol3dechruo , from 1861 until 1863 
he worked in Kngland and then held positions in 
works at Qcislingcn and Karlsruhe The turning 
point in his career came when m 1872 be joined 
Langen and Otto as technical manager of the 
Qasmotorenfabnk Deutz A O , near Cologne The 
firm had already achieved considerable success with 
its atmospheric gas engmes and Otto was engaged 
on the experiments which led him to the invention 
of the four-stroke engine, patented on August 4, 
1877, and to the manufacture of the world-famous 
‘Otto’ gas engmcH 

In these developments Daimler played an important 
part, and visualising the possibility of applying in- 
ternal oombiistion engmoe to vehicles, in 1882 ho 
left the Deuts concern and with his fnend and 
colleague, Wilhelm Maybach, set up on experimental 
workshop at Cannstatt By August 1883 he hod 
built a four-stroke engme using benzme, running at 
900 r p m , and on December 16, 1883, he took out 
hjB patent. Ue next proceeded to fit high-speed 
engmes to a form of bicycle, to a four-wheel carriage 
and to a boat. By this time, Karl Benz of Karlsruhe 
had edao produced a motor-dnvnn three-wheel vehicle, 
and it IS thus to this group of German engineers 
that the world owes the birth of the motor-car. 
The Benz oars, the first to be mode in any consider- 
able numbers, were exploited m Pans by B Roger, 
while the manufacture of Daimler oars was takeo up 
by Panhard and Levassor, whose early design, with 
the engme in front, has boon followed generally over 
sinoe. After selling the French rights to the use of 
his patmts, Daimler in 1890 foimded the Daimler- 
Motoren-Qesellsohaft at Cannstatt, of which for a 
considerable tune Maybach was the manager, Daimler 
acting chiefly m an advisory ciqiaoity, Daimler’s 
death took place at Cannstatt on March 6, 1900. 
Two yean later, the Wfirttemberg branch of the 
Verem Deutsoher Ingenieure plooed a memorial to 
him m the gardens at Cannstatt where, m 1886, 
Daimler had driven his first automobile. 


Sir James Hector (1834-1907) 

Sib Jambs Hbctob, tho first du^otor of the Geo- 
logical Survey of New Zealand, a post he held from 
1866 until 1906, was bom at Edmburgh a century 
ago on March 16 The son of a writer to the signet, 
ho was educated at Edmburgh Academy and the 
University and m 1866 took tho degree of MD. 
After acting fur short periods as aHsistant to Bdword 
Forbes and Sir James Simpson, m 1867 he was, 
through Murchison, appomted surgeon and geologist 
to Capt John Pallisor's expulitiou to British North 
America During this cxp^vlition he disoovored 
Hector Pass m the Rooky Mountains and directed 
attention to the evidence of glaciation and the 
existence of orratio blocks In 1860 he sailed for 
Now Zealand to take up the appomtment of geologist 
to the Government of Otago The services of von 
Haast (1824-87) and von Hoohstotter (1820 84) had 
already been seoured by the oolonial authontios, and 
it was by these throe men, together with J W. 
Hutton (1836-1906), that the gtxilogy of tho Islands 
was first unravelled. In 1866 Hector became director 
of the Geological Survey and of tho Colonial Museum 
at Wellington, which remained his headquarters for 
the rest of his life He was also head of the meteoro- 
logioal service and Chonoellor of the University of 
New Zealand Elected fellow of the Royal Society 
m 1866, he was awarded the Lyell modal of the 
Geological Society m 1876 and m 1887 was made 
KCMG In 1891 he served ns president of tho 
AuHtralasian Association for the Advancement of 
Scionci* He died at Wellington on November 5, 1907. 

The Mentality of the African 
Mb a T Lacby’s opening statement ui the 
discussion on "TTio Gemiis of tho African” which took 
place at the meeting of the Education Circle of the 
Royal Empire Society on March 8, gave a clear 
view of the fundamental factors in tho problem which 
awaits solution m the development of Afnoan peoples 
As Director of Education m Nyasaland, Mr Lacey 
has had on excellent opportunity of formmg an 
estimate of the capacity of a good, but not excep- 
tional, sample of the Bantu peoples, and his con- 
elusions, which recognise the native’s limitations 
without undul}' streesing his failings, deserve the 
careful consideration due to an opimon based on an 
mtimato knowledge of conditions and a clear per- 
ception of the forces which make the present moment 
a ontioal period for tho future of tho greater part of 
Africa Mr Lacey agrees with other studmts of 
preeent-day tendencies in Africa m diagnosmg the 
eesential element of the problem as a conflict between 
the mentality of a people whose whole outlook is 
conditioned by group consciousness and group 
lesponsibihty, and the ty^ie of mentality which is 
produced by the individualism of a European 
eoonomio and social oiganisation He pomted out 
that with tho native’s traditional outlook goes a 
spontaneous obaervanoe of law and order ; but to 
xnamtsm this disciplined attitude m changing 
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oonditionit and to moot tho newindividualiatio attitude, 
the group or tnbo must now find a new orientation 
Aa an eduoationiat, he, not unnaturally, pina his 
faith to the individual ; and he, therefore, prooeoded 
to demonstrate the educability of the Afnean from 
the degree and oharaoter of the achievement of the 
natives under his jurisdiction In rating it relatively 
high, ho IS m agreement with others whose ac- 
quamtunoe with the Afnran is not less than his own. 

In view of Mr Lacey’s remarks on tlie place of 
the family and tribal group m promoting the mam- 
tenanro of law and order, it is a disappomtment to 
find that he anticipates little assistance fnim the 
homo environment m the slow process of building up 
an educational tradition I'he pre-European system 
of native mlucation was largely left to the influonoo 
of the social environment, and if tho group shoukl 
attain the new orientation which is said to be a 
necessity of future development, it should be mado 
to play its part m developmg the social consciousness 
of tho rising generations, oo-operating with the more 
academic mfluence of the offlciul system of education 
It 18 evident that a grave responsibility will rest on 
the admmistration m guiding tnbed development 
towards the now orientation along Imos which avoid 
any suddem break with tradition and yet lead towards 
the full social and rehgioiis life whicli Mr Lacey pos- 
tulates as on mspiration for the full expression of the 
Bantu genius. In this connexion the article on “Kenya 
Cults” which appeared in the Ttmes of March 10 is 
suggestive Tho author of that article desenbos some 
of the strange cults which have arisen recently m 
Kavirondo and among tho Kikuyu Their appearance 
m Kenya is not unique, but can be paralleled by 
strange forms of belief which have beem grafted on 
Christianity and have attracted a large number of 
followers from tune to time in other parts of Africa , 
and it will be reinemberiid that it was a dispute, 
similar to that now desonbod, but on a much huger 
scale, between the followers of Roman Catholic and 
Protestant creeds which first led to European mtor- 
vention m Uganda It is suggested by the writer m 
the Times that the Kenya cults are matters for the 
anthropologist rather than the admmistrator , but 
against this view, it is a question whether, owmg to 
the tendency of tho African towards fanatical ad- 
herence to aberrant and anti-social cults, the attitude 
of the adnunistration towards developments m native 
religion does not rmpiire fundamental revision 

a 4 -Hour Tunc System 

It has been announced that the British Broad- 
casting Corporation will adopt at an oarly date the 
24-hour system of expressing time The system will 
bo used m announcements ov’er the microphone, m 
the journals issued by it and in correspondemoo This 
decision by the BBC will provide the best possible 
ojiportunity of testing whether the general public is 
m favour of or is opposed to the 24-liour system 
Though the adoption of the 24-hour systom has been 
widely supported by transport organisations (mil, 
road and air), by engmeors, by the mercantile marine 
and m scientific circles, the (iovemment has taken 


the view that there is no very strong demand for the 
change and that it would bo wrong to impose upon 
the pubLc a system of notation which might confuse 
rather than assist As was announced m Natubb 
last week (p 354), the Postmaster-General lias stated 
that he proposes to await the result of the BBC 
exporunent before coming to a decision It was 
apparently with the some desire to see what measure 
of support or opposition from the general public was 
indicated that the House of Lords on March 7 nega- 
tived a motion introduced by Lord Lonungton 
urging that tho 24 -hour system should be put into 
operation as soon as possible, though the House on 
December 7, 1933, hail approved a motion for the 
adoption of the system 

Development of the Royal Air Force 

Pkboxnting tho Bir estimates to Parliament on 
March 8, Sir Philip Sassoon, Under-Secretary of State 
for Air, outlmod a programme of expansion of the 
RAF. which, while modest, is probably as Icuge as 
can be undertaken with efficiency at the present time, 
remembenng that previous economies have restricted 
both tho trainmg of personnel, and the provision of 
accommodation for additional squadrons The net 
amount provided is £17,561,000, an increase of 
£135,000 over last year’s figure If grants from India 
and the Admiralty m respect of R A F services to 
them are added, these figures become £20,165,000 
and £627,000 respectively Four new sipiadrons are 
to bo formed, two for home defence, one fiymg boat 
squadron, and the equivalent of one squadron for 
the Fleet air arm In addition, two home defence 
squadrons, at present forming part of an experi- 
mental station, and consequently non-effeotive os 
fighting units, are to be reconstituted as active 
squadrons The prmcipal morcased expenditures are 
obviously to bo made under Votes 3 (technical 
Miuipment), and 4 (works, buildings, lands, etc ) It 
IS mteresting to note that Vote 2 (non-technical 
stores) remains stationary, m spite of the expansions, 
due to lower pnccs Vote 8 (civil aviation) stands at 
the highest figure for the last ton years This mcludes 
expenditure upon the Bntish Government part of the 
route to Australia, up to Singapore, the first link of 
the Atlantic service. New York to Bermuda, and the 
usual subsidies for flying activities in Groat Bnttun. 
Sir Philip also gave an interostmg account of the 
vanouH developments of the RAF, including long 
distance communication flights, police duties and 
distress relief in remote lands, air surveymg, etc. 
The uBo of petrol produced from British coal has 
been successful, and it is hoped to mamtain seven 
squadrons upon it exclusively during the commgyear. 

Elements Old and New 

In a lecture with the above title given at Blast 
London College on March 8, Prof. James Kendall, 
of the University of Edinburgh, traced the develop- 
ment of fundamental ideas on the elements from 
the earliest times to the modem period. Tho four 
elements of tho Greek philosophers — fire, air, earth 
and water— expanded durmg the nmeteenth century 
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into ninety-two eJemento of the periodic Hyatem, and 
all theae ninety-two are recogniaed now to be aggre- 
gatea of two simpler electrical units — ^positively 
charged protons and negatively charged electrons 
Nevertheless, it is interesting to note that chemistry, 
m its development as a science from alchemy as an 
art, has passed through four distmct stages, m each of 
which one of the four olomonts of Aristotle has boon 
dommant (sec Natuhe, March 10, p 354) 

Just aa atmospheric air was found by Raleigh and 
Ramsay to contain traces of unsuspected elements — 
argon, neon, krypton and xenon — so ordinary water 
has recently been shown to have presont m it a mmute 
quantity of a novel compound — heavy vxUer. Each 
hydrogen atom m heavy water comprises two protons 
and two electrons, or twice the quota of an ordinary 
hydrogen atom, and this mcroasod complexity 
involves a significant change m oheimcal aa well as 
m physical properties Pure heavy water, prepared 
by a senes of fiaotional electrolyses, tins a density 
more than ten per cent lugher than that of ordinary 
water It fitseeoe at 3 8° and boils at 101 6° C. It 
retards the development of plant life, and proves 
fatal to certam lower spocios of animal life, such as 
tadpoles and fiat-worms What its effect, m pure 
and diluted form, upon the human organism may 
bo IS at present merely a matter of mterosting 
speculation. A very mtercsting survey was given of 
tho views held on tlie nature of the elements from 
the earliest penod to the present day, and Prof 
Koidall suggested that m the future a further phase 
of development, corresponding with the fifth element 
of Aristotle, the qumtessenoo or the ether, which 
survived tho other four elements by a century, 
might rooognisc tho greater importance of radiant 
energy m chemical processes. 

Accuicnts and their Prevention 

A Chadwick pubho lecture on “llie Causes and 
Prevention of Human Aecidents” was dobvored by 
Dr C. S. Myers, prmcipal of the National Institute 
of Industrial Psychology, on March 12 Hitherto 
aooidents in factories and on the road have been 
too often attributed merely to recklessness and 
carelessness and to dangerous conditions More than 
50 per cent of factory accidents (fatal and non-fatal) 
are found not to be due to dangerous machmery ; 
and it has been estimated that, however much 
bettor machinery be guarded, the present factory 
accident rate of more than 100,000 per annum is 
unlikely to be senously reduced by these measures 
or by more extensive use of safety-first posters. 
On the road, m spite of improved signals, oar 
oontrols, regulated speeds of traffic and better 
lay-out of roads, 216,000 were mjured and more 
than 7,000 killed m Great Bntam through oar 
aooidents m 1033. At least 80 per oent of all such 
fatal aomdents are attributable to the ‘human 
factor’, the study of which in oooupational life 
IS the oonoem of the mdustnal psychologist. 
Aooideate are not umfomily spread over the popula- 
tum whose aotions may give rise to them. In 
each of two Amerioan investigatioiis, it was found 


that about a half of the total aocidonts incurred by 
trams and omnibuses were confined to about a third 
of their drivers In England, the scores obtained 
in selection tests for the motor driver devised by the 
National Institute of Industrial Psychology, have 
proved to be so highly correlated with tho records 
of the safe driving of motor drivers on the roads, 
that one well-known insurance company has recently 
offered a ton per cent reduction in tho annual premium 
for accident insurance to those who liave passed 
these tests satisfactorily Selection methods, how- 
ever, must be supplemented by adequate knowledge, 
which can be obtamed onlj by Kystcmatic training 

New Land m the Antarcbc 
CkiMBVi, TjArs Ckhistsmskn, the Norwegian wlialmg 
export who has done much to encourage Norwegian 
exploration m tho Antarctic, left Cape Town in the 
whaler Thorehavn m December last year for the 
south He has now returned to Montevideo and, 
aocordmg to the Ttmee, announces the discovery of 
a new stretch of coast line 150 miles m extent, m 
lat 72° S Unfortunately, the longitude is not given 
but the land would seem to lie m the unknown sector 
south of Bouvet Island between Prmcess Ragnhild 
Land on tho oast and Crown Pnnoess Martha T^and 
on the west The hypothetical coastline was there 
drawn in approximately tho latitude of the new 
disoovory, which lias been named Princess Astnd 
Lond A further note m the dispatch in reference to 
sounduigs m deep water on the supposed site of land 
suggests that some earher discovencs may have to 
be moved south, but no details are yet available 

A New Antarcuc Expedition 

It is announced m the Times that a Bntish 
Antarctic Expedition will leave England m September 
for the western side of Graham Land It will be led 
by Mr J. R R}maill, of tho recent Watkins Greenland 
expedition, who will bo accompanieil by fourteen men 
most of whom have had expononco m Greenland. 
They uiolude Messrs. W E Hampton, Q. Rik^, A 
Stephenson, and E Buighom A vessel of about 120 
tons, to be manned by tho members of the expedition, 
will sail via Deception Isluid in the South Shotlands 
to Wilholmina Bay m North Graham Land whence, 
after a recormaissance by aeroplane, a sledge joqruqy 
will bo made along the east coast to Crane Channel 
and back I.<ater in the summer, the ship will be 
taken farther south and a base for two wmten will 
be sought m Maiguento Bay, or farther south m 
Graham Land or possibly Hearet Land. If a safe 
harbour cannot be found, the ship will return to 
Deception Island leavmg most of the expedition at 
a land station From the southern base a sledge 
journey will start eastward m October 1935, returning 
about March 1936. It is hoped that this journey will 
settle the problem of the weetom ooost line of the 
Weddell Sea In the following summer, sledge 
journeys, supplemented by aeroplane flights, will be 
made westward to Charcot Island and beyond if 
possible. The expedition hopes to return to En^and 
m May 1987, This ambitious project, which should 
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solve some of the outstanding problenM m Antarotio 
disooveiy, u oetunated to cost no more than £18,000. 
of which the Bntuh Oovenunent is giving £10,000 
and the Royal Geographical Society £1,000 

Sir Evcrard im Thum Memorial ScboUnhip 
Thx council of the Scottish Anthropological Society 
proposes to create a permanent nnemonal of the late 
Sir Evcrard un Thum by founding a lecturHehip in 
anthropology Sir Everard un Thum was the first 
president of the Edinburgh and Lothiana Branch of 
the Royal Anthropological Institute, an oOioe which 
he held from 1024 until 1032, and was one of the 
first to advocate the formation of a Scottish national 
society for the advancement of anthropological 
teaching and research Sir Everard’s distinction as 
On anthropologist has boon widely recngniaed He 
was the author of the standard work on the Indians 
of Ouiana, contributed numerous papers on anthro- 
pological subjects to scicntiflo journals, and was 
president of the Royal Anthropological Institute in 
1919-21 It is mtended that the Sir Evoraid 
im Thum memorial lecture should bo delivered 
annually on the date of the annual general 
meeting of the Society by an anthropologist of 
note For this purpose, it is stated m an appeal 
nsued by the memorial committee, of which 
Prof H. J Rose, president of the Societj , is 
chairman, a capital sum of £800 will be required 
to meet the annual expenses Port of this sum has 
already been provided, but further subscriptions arc 
mvited to make up the amount In the meantime, 
arrangements have been mode for the delivery of 
the first lecture on May 22, 1934, when Dr R R 
Marett will lecture on “Sir Everard im Thum as 
Anthropologist and as Man" Contributions to the 
fund should be addressed to the honorary treasurer 
of the Society, Mr. J B. Mackay, 30 8t. Alban’s 
Road, Edmbuigh 

Work of Geological Surveys 
Thx presidential address of Sir Thomas Holland 
at the annual general meeting of the Geological 
Society on February 16 was mainly devoted to an 
examination of the organisation of the geological 
surveys of the British Empire and the Umted States. 
Ho emphasised the fact that the real object of every 
such survey is the mineral devolopmont of the 
country, soiontiflo results being obtained oa by-pro- 
ducts and used as a moans to attammg the economic 
object in view. The work of preparing a geological 
map requires the oo-operation of various specialists 
of at least seven kinds With a director and his 
assistant, a curator and a chemist, the mmuniim 
number of sciontihc ofBoers required for a survey 
like that of India, for example, is found to be about 
21 Below this standard an organisation is scientific- 
idly inefficient and economically wasteful. The 
ooloniee separately might not be able, for financial 
reasons, to momtain tfua standard, but the difficulty 
could be partially met, as m the Federated Malay 
States, by a federation of offioere m geognqihioally 
related groups Important fiinotnas of a survey 
are the olassifioation of pubbo lands and ths 


oompilation and analysia of mineral statistics. The 
director should be well aoquamted with the trend 
of mineral development, watching imports for indica- 
tions that Ihe oountiy might itself produce oertam 
mmrrals and by -products He should therefore be 
the adviser of his Government on questions of nuneral 
pohoy, whether in purely eoonomio matters or in the 
development and conservation of mmerals that are 
essential for the production of munitions of war 

Science and Society 

Thb third Hobhoiise memorial leoturo, on tho 
subject, “Rational and Irrational Elements m our 
Society”, was delivered at Bedford College for Women 
on March 7 by Prof Karl Mannheim, formerly 
professor of sociology m the Univeraity of Frankfort- 
on -Mam, and now lecturer in sociology at the London 
School of Economics and Political Soioncc The 
main theme of the lecture was the problem created 
for contemporary society through the disproportion 
between the range of man’s teohiuoal knowled^, and 
hiB moral quahfjos and rational insight mto the 
social moohonism which it is tho task of members 
of society to Control Society must break down 
unlees this grave disproportion be remedied. Owing 
to tho correlation of the growth of oertam moral 
and spiritual elements with oertam features m society, 
the problem is amenable to scientihc treatment The 
question to be answered is what are tho oloments m 
an mdustrialised society which tend to heighten 
rationality and at tho same tune to promote irration- 
ahty. Two senses of rationahty must be distinguished. 
Substantial rationality relates to thinking and under - 
standing, to the cogitative elements m general ; 
functional rationality relates to the organisation of 
activities for the attammg of given ends calculated 
from the pomt of view of a given observer. Modem 
industrialised sooiety has revealed the power to 
plan and control possessed by those who are emotion- 
ally primitive. Our sooiety is faced with the problem 
of planning tho man who has to plan men. Its future 
depends upon the group withm sooiety whioh has 
the abdity to control, and the eneigy to subdue the 
irrational elements 

Btmunsham Museum 

Thb City of Birmingham Museum and Art Gallery, 
which oelebratee its jubilee this year with a senes 
of speoial exhibitions, the first of which was opened 
on February 24, may be said to have had its origm 
m the presentation of Edward Coleman’s pamtmg, 
“Dead Game’’, by a body of mibsonfoers m 1864, 
on Art Gallery formed m a room of the Free Library 
being opened to tho public m August three yeota 
later In 1870, £1,000 was raised towards the forma- 
tion of a Museum of Industnal and Decorative Art, 
but tho establishment of a natural history museum 
was not mooted until 1887 The project received 
little mqiport os Dr. Sans Cox had already establiahed 
a ooUeotion at Queen’s CoUego, which was later 
banded over to the corporation. In 1904, however, 
the City Oounoil decided to allocate the iq>per floor 
of the new Art Gallery buildmg, faoing Congreve 
Street, for a natural history museum. 
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Thk principal gifts that followed Mmre the Dlatoh 
collection of Lepidopters, proeonted by Sir George 
Kennck , a collection of British and foreign bird -skins 
by Mr Walter Chamberlain ; the Scott collection of 
British birds and foreign Lepidoptora, from Mrs 
Adrian Hope and Mrs. Famham , the Bradley col- 
lection of Hymenoptera, Diptera, Lepidoptora, etc , 
from Mr A B Hollinsworth , the herbarium of 
British plants from Mr J E Bsgnall . a laige col- 
lection of British and foreign plants from the late Sir 
Benjamm Stone , the Sir George Konnck Library 
of entomological works , the Wilkins’ ethnographical 
works , and numerous misoellaneous collections — a 
nearly complete collection of British birds (about 
1,200 specimens) together with more than 14,000 
nests and eggs, and one of the finest senes of nestling 
birds in downy plumage in existence, purchased and 
presented in 1924 by the Feeney Chantable Trustees, 
IS on exhibition There is also a collection of Bntish 
and foreign freshwater and manne shells, formed 
by the late W. H. Whitlock, and a comprehensive 
land and freshwater shell collection obtained by the 
late P T Doakm The scheme for the arrangement 
of the specimens was drawn up by the late Prof 
F W Gamble In addition, weekly nature study 
exhibits, mamly of a botamcal nature, are arranged 
during the summer months In 1012, an assistant- 
keeper for the Natural Historj' Department was 
appointed. 

Award of the Eugenio Rignano Pnze 

Thi committee of judges for the award of the 
Eugenio Rignano prise for the best essay on “The 
Evolution of the Notion of Time" has recently 
announoed its decision m a “Rapport de la Com- 
mission du Jury’’ dated October 1933. The prise, 
having a value of 10,000 lire, was established m 
1930 as a memorial to E Rignano, duector of 
5etenha, who died m Milan on February 9 of that 
}oar Competing essays were subnutted by the end 
of 1932. No limitations were imposed as to mode 
of treatment, so that equal scope was aSordod to 
scientific and philosophical aspects of tune. A total 
of 35 essays were submitted, from the following 
’ countries ; Italy (7), France (0), Germany (3), 
India (4), Great Britain (2), United States (2), 
Hungary (2), and one each from Austria, Switzer- 
land, Ru^a, Luxonbourg, South America and 
Australia. As a preliminary selection of essays of 
outstanding merit, the committee chose the papers 
of the following authors : E Klem, W Gent, G 
Giorg], H. Mehlberg, K Sapper, J. Sivadjan, L. von 
Strauss, Q. Windrod and S. Zawirski. Of these. 
Prof. G. Qiorgi of the University of Palermo and 
Prof. S. Zawirski of the Umversity of Poznhn wero 
finally selected as ex aquo recipients of the prue. 

CoKsroxBABUi space is devoted m the “Rapport" to 
a conqianaon of the vanous works submitted, and the 
widely varying nature of their treatment is femariksd 
upon. The papers of G. Windred and K. Sapper 
receiva extensive diacnasion m this connexion. Both 
papers are ocnoemed with the historical devalop- 
ment of the subject, but the potato of view are 


respectively scientific and philosophical. The former 
author confines his attention chiefly to the problem 
of tune as arismg m mathematics and physios, 
traemg the ongm and development of the vanous 
concepts from the time of Barrow and Newton up 
to the present day The treatment of Sniper is 
essentially philosophical, and mamly concerned with 
temporal systoms such as those developed by Kant 
and Loibniz. having but few connexions with mathe- 
matical or physical theory Those two methods of 
approach am representative of the widely different 
pomts of view of science and philosophy, even upon 
such a universal concept as that of time. 

Recent Advances m Inorganic Chemistry 
Lbctusxs, dehvered last year before the Institute 
of Chemistry by Prof G T. Morgan, entitled “A 
Survey of Modem Inorgamo Chemistry’’ have bet-n 
made available to a wider audience by their publica- 
tion by the Institute as a pamphlet which extends 
to more than one hundred pages (London < Institute 
of Chemistry) The throe lectures thus provide 
chemists with a valuable monograph on the recent 
advances and tendencies of inorganic chemistry 
Prof. Morgan describes, rnlrr al\a, the discovery 
and preparation of ‘heavy’ hydrogen, whieh some 
behevo will prove so different from ordinary hydrogen 
as to be regarded almost as a new element, “m 
which case the organic chemistry of compounds 
contammg this heavy isotopic hydrogen will become 
a fasoinating but fearful study’’ Mention is made 
of the newer fundamental units of atomic structure, 
and attention is giv'en to the electronic conception 
of chtumcal valency The periuvLc groups of elements 
are then oonsidcrcMl m turn with roferonoe to the 
experimental sucoeeses of recent years in the 
dimvery of new elemoits, new types of oompoimds, 
and new propi^rtios Co-ordination compounds, m 
view of their general importance and of an interest 
which has resulted m many oontnbutioas to our 
knowledge of their behaviour having been made by 
Prof. Morgan and his pupils, receive due examination. 
The survey in this pamphlet disposes adequately of 
the suggestion that morganio chemistry is anything 
other than a progressive and rapidly g[rowing section 
of the science, and it is satisfactory that there are 
evident sigpis of a renewed mterest m this branch of 
research among Bntish chemists. 

North Amcncan Ea r t h qua k es 
Towabds the end of January, two violent earth- 
quakes ocoiirriMl in North America. The first on 
January 28 at 2 9 p m (79pm, G.M T ) caused* 
great damage m the Mexican port Acapulco and 
other towns in Guerrero. From the records at eleven 
stations, the epicentre is plooed by the U 8 Coast 
and Geodetic Survey m lat. 15° N., long. 99° W As 
this pomt IS 140 miles due south of Acapulco, the 
earthquake must have been of great strength to 
damage houses m that city. The second occurred on 
January SO at 3.18 aan. (8.16 ajn., OJtf.T.). Aoooid- 
uig to the records from seven observatories, the 
epicentre lay m lot. 88'8°N., long. 118*6° W. This 
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point u in the State of Nevada in the Walker Lake 
region, and is close to the epioentre of the earthquake 
of June U, 1983, and about 00 milee weat of that of 
the great earthquake of Deoetnber 21, 1082, one of 
the most violent recorded m the Umted States (Wun 
Report, Science Service, Washington, D.C , January 
SO and 81). 

Pyrex Olsas for the aoo in. Reflector 
AevoKonto to a Soienoe Service report, the 200 in. 
mirror of the new Californian telescope will be made 
of a sort of pyrex glass and will be pouted very 
shortly. It waa at one tune proposed to make the 
mirror of fused quarts, but a superior pyrex £^aaa, 
which has a small temperature coefficient of expan- 
sion, has been developed for the puipoae. The glass 
will bo taken from the furnace at a temperature of 
1,000° C and poured at about 1,000° C. The ooolmg 
and annealing processes will occupy several monthM 
The oven for the large reflector has already been 
used to make a 120 in. flat which will be required 
to test the laiger mirror Preliminaty teats for 
strain have shown that this flat is superior to the 
excellent 60 in. mirror now used at Mount Wilson. 
The flat u perfectly clear and almost free from 
bubbles. The test flat will have the same type of 
oonstruction as the big mirror, namely, a hexagonal 
system of nba, ^Kh gives ngidity, and in which 
nineteen points of support will be provided. Ton 
supporting levers will be attached m ball bearings so 
that frictional and elastic distortions will be mim- 
mised. The holders will woric m any position so that 
the mirrors can hang upside down if necesaany. 

Work International Polar Year Expedition 

Tun Symons memonal lecture of the Rqyal 
Meteorological Society will be given on Wednesday, 
March 21, at 7.S0 pan , by Mr J M. Stagg, leader 
of the Bntiah Expedition which occupied Fort Bae 
in Canada during the Seocaid International Polar 
Year, 1032-83. The site of Fort Rae is of exceptional 
interest, as it lies near the zone of maximum fre- 
quency of aurora, and auroral photography was one 
of the moat important objecte of the expedition 
Extensive atudiea were also made in meteorology, 
including upper air inveetigation, atmospheric cleo- 
tncity and terrestrial mognetiam. The expedition 
occupied a site veiy near to that of the Canadian 
and British oxpixlition during the iirat International 
Polor Year of 1882-83, and this gave an opportunity 
for obtaining valuable determinations of immilar 
change of the magnetic elements. Mr. Stagg will 
'also describe some of the practical difflcultiea and 
interesting or unusual expenenoes whicli the ex- 
pedition met with. As the lecture this year is of 
unusual mtoreet, the Council has obtained the use 
of the hall of the Royal Oeographjcal Society, 
Kensington Gore. An additimal meeting of the 
Royal Meteorological Society will be held on March 
28, at 0.30 pjn., at 40 Cromwell Road, South 
Kensington, idien Prof. W. Schmidt, Director of the 
Central Metemologioal Institute, Vienna, will deliver 
a leotura on miero-clunatologioal work m Austria. 


Announcements 

Db Hoslow Shapuy, director of Harvard 
College Obeervatory and Paine profeeeor of astronomy 
at Harvard University, will dehvor the Qeorge 
Darwin lecture for 1084 at the ordinary meeting of 
the Royal Astronomical Society on May 11, taking 
as hiB subject “Some Structural Features of the 
Metagalaxy” 

At the annual general meeting of the Society of 
Pubho Analysts held on March 2, the following officers 
were elected for the year 1934 — FreavUnt, Mr. John 
Evans ; Vtoe-Prestdento, Messia. L. Eynon, S. E. 
Melhng, A More, W H Roberts ; Honorary Preoswrer, 
Mr. E B Hughes ; Honorary Saeretary, Mr O Roche 
Lynch. 

At the annual general meeting of the Ueological 
Society of London on February 16, the following 
officers were elected Preatdent, Mr J F N Qreen ; 
Vw-Prendenu, Prof P. O H. Boswell, Prof. W. 8. 
Boulton, Sir Thomas Holland and Mr, W Campbell 
Smith ; Seertiartea, Prof W T Gordon and Dr, L 
Hawkes ; Foreign Steretary, Sir Arthur Smith Wood- 
ward, Treaaurer, Mr. F N. Ashcroft. 

A oomrxBBircx on “Modem Changes m the Treat- 
ment of Light Soils” has been arranged to be held 
at Rothamsted Experimental Station on March 20. 
at 1 1 SO Further information can be obtamed from 
the Secretary, Rothamsted Experimental Station, 
Marpenden 

Tax Faraday Society has arranged a general 
discussion on “ilie Detomination and Latoipretation 
of Dipole Moments” to be hold at Exeter College, 
Oxford, on April 12-14, under the presidency' of 
Dr N V Sidgwiok. The disouanon, which will be 
mtroduoed by Prof. P. Debye (Leipzig), will be 
divided mto two parts, namely, detomunation end 
mtoipretation Among the foreign visitors who have 
promwod papers are . Dr. A E vui Arkel 
(Emdhovon), Dr. J. L. Snoek (Emdhoven), Dr. £ 
Bietsoher (Zurich), Prof, P, Guard (Pans), Dr O 
Hassel (Oslo), Prof. F Horst Muller (Leipzig), Prof. 
W H. Rodebush (Illinois), Prof. C P. Smyth (Pnnee- 
ton), and Prof. J. W, Williams (Wisoonsm) Further 
information can be obtamed from the Sooretaiy, 
Faraday Society, 13 South Square, Gray's Inn, 
London, WC.l. 

APFuoATioira ore invited for the following appoint- 
ments, on or before the dates mentioned : — ^Tem- 
porary oivil engmeenng assistants for the London 
County Oounoil— The Chief Ekigineer (D). County 
Hall, Westminster Bndge, 8.E.1 (Maroh 20). A head 
of the Department of Matbunatios and Physioa at 
the Municipal Technical College, Halifax — ^I3ie Educa- 
tion Officer, Education Offices, West House, Halilhx 

County Borough of Halifax— Town Clerk, Town HoU,’ 
Halifax (Mar^ 24). A demoiiatrator m moTgamo 
and ifliysioal ohemutay, Bedford College for Wamsn 
— Secretary (Apnl 21). A head of the Dqaartment 
of Buildmg at Heriot-Watt OoDege, Edmbu^i— The 
Pnnoipal (Apnl 23). A lectured in chemistry. Uni- 
versity of Reading— Registrar (May 7). 
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Letters to the Editor 

[TAe Editor does not hold hmuelf reaponaibie Jor 
opinions expressed by has correspondents. NetAer 
oan he undertake to return, nor to correspond with 
the writers of, ryected manuscripts intended for thw 
or any other part of Natuks. No notice is taken 
of anonymous communications.] 

TransmuUtion Effects observed with Heavy Hydrogen 
Wx have* boon making Homo exporimonta m wliirh 
diplnna have Ix^en iwed to bombard praparationa anrh 
08 ammonium fhlondo (NIIjCl), ammonium sulphate 
((NH«},S 04 ) and orthophotphorw acid (HiPO,). in 
which the' hydrogen hoM boon chsplacM in large 
part by diplogon When thoae D compounda are 
bombarded by an mteiiae beam of prutonH, no 
largo differeneea are obnerved between them and 
the ordmary hydrogim cumpoiuidH When, how 
over, the loim of h(«av> hydrogen are iiHod, thoro 
iH an enormouH (vniHMiori of fast protons detiv table 
even at energuw of 20,000 volts At 100,000 volts the 
effects are too large to be iollowed by our amplifier 
and oHCjllograph The proton groiiji has a dehnite 
range of 14 3 tm , coi responding to an energy of 
enuMMon of 3 million volts In addition to this, wo 
have olmerved a shoit range group of singly charged 
porticloH of range about 1 fl em , m number e<|tial to 
that of the 14 cm group Other weak groups of 
particles aro obsiTveil with the different prL*parattunM, 
but HO far we have been unable to assign thes<> 
dofiniti'ly to primary reactions between dipUitis 
In aihlitiun to the two proton groups, a large 
number of neutrons has been observed T^e maxi- 
mum energy of these neutrons appeara to be about 3 
million volts Rough estimates of the numlier of 
neutrons pnshiced suggest that the reaction whiih 
pruduces them w less freijuent than that which 
produces the protons 

While it IS too early to draw detiriite (sniclusions, 
we are mchned to interpret the results in the following 
way It seems to us suggestive that the diplon do«-« 
not appear to lie broken up by cither a-particlos or 
by proton bombardment for energies up to 300, OUO 
volts It therefore seems very luihlody that the 
diplon will break up merely m a much loss energetic 
collision with uiother diplon. It seems more probable 
that the diplons unite to form a now helium nucleus 
of moss 4 0272 and 2 chaiges This nucleus ap- 
parently finds It difficult to get rid of its large surplus 
energy above that of an ordmary Ho nucleus of mass 
4 0022, but brooks up into two components One 
possibility IB that it breaks up according to the 
reaction 

d; + D* — Hf -1- H\ 

The proton m this case haa the range of 14 cm while 
the range of 1 6 cm observed agrees well with that 
to be expected from momentum relations for an H| 
particle The moss of this new hydrogen isotope 
calculated from moss and energy chiwgcs is 3 0101 
Another possible reaction is 

Df -I- DI — ► HeJ + n) 

leading to the production of a helium isotope of 
mass 3 and a neutron In a previous paper we 
suggested that a helium isotope of mass 3 is pi^uced 
as a result of the transmutation of Li* imder proton 
bombardment mto two doubly ohaigod particles If 


1 this lost reaction be correct, the mass of Ho{ is 3 0166, 
and using this moss and Chadwick’s mass foi the 
ni>utrnn, the energy of the ni'utron comes out to bo 
! about 3 million volts From momontiiin relations 
the rocoilmg Hc{ jMirticle should have a range of 
about 6 mm Owing to many disturbing factors, it 
IS diflieiilt to observe and rcconl particles of such 
short range, but experiments aro in progress to test 
whether such a group ciwi be deUsitod While the 
nuclei of HI and Hcf appear to bo stable for the 
short tune reipiiretl fur their dutection, the question 
of their pormanenee roi|iiires further consideration 
M L OniPHANT 
I* Hartkck 

Cavendish Lalairatory, RnrHKaroRD 

Cambridge 
March « 


Magneto-Calonc Effect m Supraconductmg Tm 

Ix connexion with expcrimenU on persistent 
currents m spheres, and m contmuation of previous 
work on the energy content of supraconduetors', 
measurements wen* carricfl out on the luliabatio 
magnetisation and ilomagnetisation of siipraconduct- 
mg tin 

We used a oyhndc'r of 2 cm diameter, 5 5 cm. 
long, wutli a phosphor-bronze resistance thermometer 
which was calibrated both with and without a field. 
Tile experiments wen- carritsl out m the temperature 
range 2 5'’-4 ir K , and both longitudinal and 
traiiHVcrso fields wore used The field strength was 
always isiiisidorably higher than the magnetic 
throshold valuns of tin 

Wo observeil a cooling i>ffcct on magnetisation and 
a heating (>ffi>ct on demagnetisation The heating 
was always greater than the correspondmg coolmg, 
os in both cases, when the field was above the 
threshold value, an additional heating duo to edily 
cuirentii was produicd. Measurements were mainly 
carried out on the coolmg effect, which was found 
to morease from zero at the nonnal transition pomt 
(3 7“ K ) to the lowest teinperaturoa n>aohed The 
effect appeareil to be the same for longitudinal and 
transverse fields withm the limits of experimental 
error 

The cooling observed at the vanous initial tem- 
perature indicated was 0 08" at 8 3" K , 0 11“ 
at 3 (»“ K , 0 21“ at 2 7“ K , 0 33“ at 2 6“ K 
8tdl greater cooling could be obtamed by usmg a 
magnetic field exactly equal to the magnetic threshold 
value oorresponding to that temperature, as this 
would eliminate the heating effect of eddy currents. 

The theoretical discuBsion of these rosults and their 
connexion with recent calculations by C J Gortw 
and others may bo postponed imtil further experi- 
mental material is available 

Kxperunents aro being oarried out to mvoatigate 
this ooohng effect at lower temperatures and with 
different substanoM It will perhaps be possible to 
use the adiabatic magnetisation of supraconduetors 
as a simple method (as the fields necessary are small) 
of producing very low temperatures 

K MENnxrasoHN 
J R Moork 

Clarendon Laboratory, 

Oxford. 

Fob. 17. 
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Kitietici of ntotoiynthetis and Allied Proccaea 

Thb photoBynthotio prooeaa m the living plant 
oonaiBta of two aeparate reaotiona, namely, the 
primary photosynthetio reaction which haa no 
temperature coefficient, and the daric or Blackman 
reaction which reatorea the oonditiona disturbed by 
the primary reaction and haa a temperature co- 
efficient The velocity of the primary reaction la 
proportional to the concentration of the chlorophyll 
on the irradiated surface, the mtoiaity of h(dit and 
the concentration of the hydrated carbon dioxide 
If these factors be denoted by a, I and P, reapoctively, 
the initial velocity will bo expressed by k^alP, and 
the velocity at timo i will be kiIP{a — x) The dark 
reaction is known to bo unimolecular, and its velocity 
at time ( will be It la obvious that a photo- 

stationaiy state will be established when the volo- 
oitiee of tho primary and Blackman rooctions become 
equal, and if this state be established at time t, 
then the observed rate of photosy^tlieais will be 
given by 

y = kJP{a - X) ^ k^-<il«r (1) 

Dividing by hjlPx we have 


k^Wx 


kjp 


t-QIST 


But kilPx — k^lPa — y, whore kxIPa is tho initial 
rate of photosynthesis, and for any ono set of con- 
ditions 18 a constant, and if this be denoted by K 
wo have 


the catalyst, then, if e and d be largo and sensibly 
constant, equation (2) becomes 

A" 


where X ^ JbiOC and y is the observed rate of oatal 3 rsis. 
Equation (3) now bo<x>inee 


^ “ kiac+k^-*il^ 
whence we have 


" kiO + k^-QI** 


W 


which mdioatee a Imear relation between e/y and 
o when d and T are constant. Under these conditions, 
equation (6) may be written in tho form 


y 


k'ac 

c+X« 


which IS the well-known Miohaelis equation for 
ttuiyme action whan a and c are the concentrations 
of onxyme and substrate, rospoctivuly The wide 
applicability of the Miohaolis equation and the close 
analogy between it and the equations expressing the 
rata of photosynthesis suggest that enzyme action 
IS also a oyclio process, in which the primary catalytic 
reaction is effected by the de-activation of the 
enzyme, and the do-aotivated enzjime is re ootiv ated 
in a thermal reaction, possibly by the co-enzyme. 

E C C Bar-y 
L B. MoBoair. 

The Umversity, 

Liverpool. 


where Q* =. <?/2 308 R 

This formula expresses with groat accuracy 
Emerson’s four senes of observations of the vanation 
witli temperature m the rate of photosynthesis with 
OhlonUn' Tho value of X, as mdioated by tho 
formula, deoreoses with the chlorophyll concentra- 
tion, and the four values of Q are 30,103, 29,309, 
29,950, 29,005 calories, respectively, with a mean 
value of 29,819 calories 

The formula also explains the fact, first discovered 
by Blackman and mom recently observed by War- 
burg', that the temperature coefficient becomes unity 
when the intensity of light is small 

By tho elimination of x fbom (1) wo obtam 


kJPak^~QHtr 

“ ItilP+k^-QI^ 


(3) 


from wluoh may bo dented 

Ihose equations indicate Imoar relations between 
I[y and /, and between Ply and P, when the tem- 
perature IS constant Warburg’s observations' of 
the relations between the rate of photosynthesis and 
the intensity of hght and the hydrat^ CO, oon- 
oentration. respectively, at constant temperature are 
expressed by Uie above Imear equations. 

Let the case be postulated of heterogeneous 
catalysis m which t)ie primary catalytic reaction is 
efEected by the de-activation of the catalyst, and the 
de-aotivat^ catalyst is re-activated by a thermal 
reaction. If a ba fhe mitial concentration of the active 
catalyst, e th» dbnoentration of the oatalyte, and d 
the concentration of the substonoe which re-aotivates 




Fomutioo of Vortex Rings from a Liquid Drop 
A DBOP of liquid heavier than water, for example 
blue or rod ink, submerged quietly mto still water, 
encounters the rosistanoe of the medium and becomes 
flatter m its form in the oourae of its desoendmg 
motion The oentral part of the disc thus formed soon 
disappeam, and oonsequently a ring form results. 



'This IS a very slowly whirling vortex ring. As it 
proceeds, the radius of the nng is augmented, and 
it begms to dismtegrate mto several mmor vortex 
rings EWi of the secondary vortex rings prooeeds 
m the same manner os the pnmaiy one, and dism- 
tegrates as well. Tho prooess of dismtegration may 
be continued so for as the material remains ample. 
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This phenomenon hcM boon deeonbed by Fr 
Ahlbom and shown diagrammatioally ‘ . 1 also studied 
this process of dismt^ation a few years ago, and 
several photognmhs were taken Those photogiaplM 
were not published, and the matter has bew for- 
gotten. Ahlbom’s description is, however, diagnim- 
matio and not photographic • those photogra^is of 
mme, I think, might have some soientiflc interest. 
Two of them are reproduced hero (Fig 1) (a) is one 

of the most beautifbl examples, and represents the 
first dismtegration stage and the boguming of tho 
second disintegration (6) shows a further developeil 
stage, but not a continuation of (a). 

8. Yajima 

Imperial University of Tokyo 
Jan 18. 

> ••Dynsmlk ilM Besom”, S , 1S» , ISSl. 


Scattering of Hard Gamma Rays by Lead, and the 
Annihilatmn of Positive Electrons 
Thk following experiment was earned out to make 
a further test of tho hypothesis, proposed by Blackett 
and Ocohialuu, that the ‘nuclear* scatteruig of hard 
y-raya by heavy elements is due to the anmhilation 
of positive electrons produced by tho y-rays*. y-rays 
fWim an emanation tube were used, the source being 
placed at jS (Fig 1). Observations wore made on the 
ionisation produced m the chamber I due to the 
mtroduction of a thm lead foil (0 1 ram ) into the 
position BB'. first, wUA an alunumum sheet (3 mm 
thick) at A A', secondly tptihoui the alummium sheet 
Aooording to the above hypothesis, the ionisation 
should be greater m the first ease, because the positive 
electrons which are produced m the lead foil and 
escape from it m the forward direction, are stopped 
in the aluminium sheet In the seoond ease they are 



o 


nractioally lost from the neighbourhood of the 
Ionisation chamber, and therefore also tlieir anmhila- 
laon radiation. Apart from this, tho only difference 
between the two coses is that, m tne first, the lead 
foil absorbs some of the radiation s«<atter^ by the 
aluminium This tmids to make its efleot smaller 
than m the seoond case, and is therefore m the 
oppotite direction to the above positive eleotron effect. 
Quantitatively, the absoiption efleot is, however, quite 
small, being only S per oent of the total efleot of the 
lead foU. 


The results of several observations showed that 
the effect of the lead foil was greater when .the 
aluminium sheet was present than when it was away, 
the diflersnee being 8fi±3 per oent. The result 
provides direct evidenoa for the positive electron 
hypothesis. Quantitatively it m difiOouit to sav 
whsthsr the fraction 25 par otut is oonsistent witn 


the supposition that all the ‘nuclear* radiation from 
lead IS due to the ogenoy of positive electrons Two 
factors detract from a 100 ^r cent effect In tho 
first place, a oertam fraction of the positive electrons 
produced m the foil will not be able to escape from 
It in tho forward direction, owing to inHiifficient range 
and to scattering m the foil Secondly, tho wax sheet 
placed at CC' (which absorbs in all cases tho positive 
electrons escaping backwards from tho foil) is also a 
source of positive electrons, and the stopping of these 
by the Ic^ foil further reduces tho cffootive number 
which escapes from it 

Accurate analysis is difficult, and to find, by this 
method, if some of tho ‘nuclear’ radiation from lead 
consists of otlicr nuliation than that associated with 
positive clnotrons, observations with different thick- 
nesses of foil and ibfferent degrees of filtering must 
be made The above observations were made with 
1 cm lead filter in tho path of the scatteriNl rays. 
This was sufficient to abmrb tho Compton radiation, 
the angle of scattering being about 140'’ 

Ji J WlLUAMS 

Institute for Theoretical Physios, 

Copenhagen 
Jan 22 


Slnne the preient ntulU wen oUelneil, lapun by JoUot sad 
Thitisud IComptm ws d si, llN 18, 1083) have sppesi^, whkJi slw 
report dlnot eyideaoe for the ennlhllsMon of i^Uve electrons, s 
mesnetic SeMJ aelni^M ed tu delrct positive nlectrone so ss to bo shaped 


Dctcnmnation of Dipole Moments m Solution 

SuBSTANCBS the molecules of which contain a 
large permanent dipole give a marked decrease m 
the measured values of the molecular polarisation P, 
in solution as the concentration of tho solution 
increases This effect has been oscrilied to dipole 
association , it appears to bo much too largo to be 
due to association ui the chemical senso of tho term 
since, for example, uitrobenrA-ne, which from many 
of Its physical properties would be classed as a nearly 
normal liquid, shows a considerable full in P| m 
benzene over the concentration range 0 R-2 per cent. 

If P, 18 plotted against the volume polarisability 
(c — l)'(t \ 2) for solutions of bi>nzonitnle, nitro- 
benzeno and chlorobenzene m a number of non- 
polar solvents, the points for each substance all lie 
near a straiglit line through the entire range of 
solutions to the pure liquid (Fig 1) Tlie values of 
floP, found by Horst Muller for chlorobenzene and 
those recently givoii by Jenkins for nitrobenzene 
all lie olosu to tho appropriate curve 

This regulanty api>oars to apply only to solutions 
in solvents with small or zero moments Thus 
solutions of benzomtnic in chlorobenzene measured 
by me give points which lie well below the Ime in 
Fig I Highly asHooiated liquids, for example 
alcohols, may aim be expected tu deviate from the 
linear low 

A onide picture of the phenomenon underlymg the 
relationship shown in Fig 1 may perhaps be drawn 
08 follows. The permanent dipole of a molecule m 
a solution may bo regarded as surrounded by an 
‘atmosphere’ of dipoles of opposite sign produced 
partly by mduotion m the polansablo solvent mole- 
cules and partly by orientation of adjacent permanent 
dipoles 'The measured polarisation therefore ^ipesn 
to bo lees than tbe true value The correction for 
the opposing atmosphere of dipoles should be a 
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function of tho vohimo polarwabihty of the solution, 
and the true value of P. should be obtained by extra- 
polating the curve to (c — l)/(c -f- 2) — 0. It u 
oloar from the largo slopes of the curves for benzoni- 
tnle and nitrobenzene that the value for ooP. in any 
solvent will be lower than tho extrapolated value 
amoe even for hoxane (c — l)/(c -|- 2) - 0 228 
The other ond of the curve also appears to be of 
interest When (e - l)/(c + 2) becomes unity 


benzene, p 4 4 These rcsulta are of a preliminary 
character and may be modified by further work, 
they seem, however, to confirm the view that dipole 
moments calculated from ooP, m a solvent may be 
seriously m error when the dipole moment is largo. 

8. SUODBH 

Birkbeck College, 

University of London. 

Feb 6 



(c 00 ) the atmosphere of dipoles should neutralise 
the permanent dipole and only the distortion tetius 
Pa + Pm should be effective. If the curve is Imear, 
its slope should then give Pp , if it has a more com- 
plicate form, then the difterenoe between the extra- 
polated values of P, for zero and unit volume 
polansability should give Pp. From the data m 
Fig 1, the beet Ime through the observed pomts 
(caloulatod by the method of zero sum) gives the 
following values of p m the usual units . benzo- 
nitnle 4 7, nitrobenzene 4 4, chlorobenzene 17 In 
benzene solution the first two substances give lower 
moments, 3-9 and 4 1 respectively, whilst chloro- 
benzene gives 1 52. 

There are no data available m the hterature for 
the dipole momenta of these subatanoee m the 
vapour state. Mr L O. Groves and I have recently 
measured the dielectno constants of the vapours of 
these and other substances with a high dipole moment 
and find for bcnrunitrile p >=• 4*3, and for mtro- 


Predissoaation in the First Positive Group of Nitrogen 

Ths electronic level diagram of the normal N. 
moleoulo is shown m Fig 1. The horizontal full 
linoM represent the different electronic levels, the 
dotted lines the dissociation states , known transi- 
tions between tho different molecular levels are 
represented by vertical arrows, whereas the electronic 
levels are oonneotod by brackets with the atomic 
states mto which they dissociate. As the position 
of the singlet levels relatively to the triplet once is 
still rather uncertam, the zero of the scale of volts 
has been put at the triplet level The dissocia- 

tion states of the different molecular levels have 
already been given by various workers, of whom 
eqiecially J Kaplan must bo named^ ^ his observa- 
tion of tho predissooiation m the £*11 -level of the 
first positive group (transition B*n — A* E) at 

VOLTS 



o' 12 and v' ^ 20, he was able to give strong 
evidence in favour of the diagram, Predissooiation 
m tho C?*n-level was first obeyed by 0. Herzberg* 
and studied m detail by D Coster, F. Brons and 
A V. d Ziel*. They mterproted this predissooiation 
as due to the *D + W dis^iation state, as was also 
done by Kaplan. 

I am now able to bring forward new and strong 
evidence in favour of the diamram given above from 
a detailed investigation of the 12—8 transitkm of 
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the first positive group (B*n — A*E) in which 
according to Kaplan the predissociation should occur 
In this investigation, the work done by Naud6* on 
the S 2 and S * 3 transitions of the saino band 
B 3 r 8 tem was of great value Naud6 has pointed out 
that the structure of tbo first positive group agrees 
with a *11 -* *2 transition Twenty -seven braiuhos 
are to be expected, nine strong branches and eighteen 
weaker branches If the iS'II state wore in Hund's 
oaso 6, only tho nine strong bronchos should occur 
But the B*n stato is in case a for the lower J values 
and proceeds to case b for higher J values A rota- 
tional analysis of the 12 -* 8 band showed that the 
band lines suddenly become much less intense 
This happens at d' = 32 for the 'ITa level, d ^ 33 
for *11, and J — 34 for 'll,, and m tho R and P 
branches at the same place os m the Q branches 
This cannot be cxplauied by assuming that the 
state casiHing tins pr^issooiation is ‘A’ + *S This 
Iciel gives rise only to S-states ^-states are in 
Hund’s coupling laue b Fur such high rututional 
levels we are certainly also for the 11 -status neaily 
in oaso b Kaeh one of the throe h-states forming a 
tnplet perturbs only one of tho II triplet states 
These IT-tnplets are double bocaiisc of the A- 
doubling , S-states arc not Tlicrefore only one of 
these A-doubling components of the 11 states should 
prcslissooiatc, whereas on the contrary I observed 
the prodissociation m both the A-doublmg com 
poiicnts {P- and R- us well as Q-branclu's pre- 
dissociate) Wc thus may conclude that tho perturb- 
ing level in this case la certainly not *S V>’ but 
that it may bo + *D, os was formerly assumed 
A. VAM DER Zuci, 


Natuurkundig Laboratonum 
der Rijks-Universiteit, 


Groningen. 
Jan 10 

* Am , «7, 140« . 1«31 

* Erwtn eosM Astarmu , U 

* 1 Pbm , 84, 304 , I038 

* Proe Rtw Sac A , Ut, tl4 


I, 1070 , 1031 41, 114 , lost 


The ’Manatee' of St. Helena 


Dampior gives (I, p 64 67) an oxcellcnt description 
of the manatrsw and then tnnrlo of life from lim own 
observations m the West Indies, the Pliilippines and 
AiiHtralia Thus ho knows what he is sjKiakiiig alxiiit 
His direct statement ooneonis with the result nwhed 
mdin*ctly through iny own observations Tho 
evidonco is acrnrdingl> now uoikIuhivo tliat the much 
disciiHHtsl iSt Helena ‘manatee' is a s(<a-lion, and the 
tuntlusions in regard to toiriier land eoruiexiuns 
drawn from the existence of the ‘manatee’ at St 
Helena are without foiinchitiuii 

Til Muhtknsen 

Zoological Musi-iim, 

C‘o|a*nhagen 
Feb IK 

‘ ruleiul Ittid Dantk NatuTtOMt tonmng , n , 1013 


Possibility of Incomplete Sex Linkage in Mammals 
In u pa|K>r shortlv to he published, Koller and 
Ilurlington find tliat, in the first moiotic division of 
RattM tiorvft/mta nuiles, one or two chiiismuta arc 
fonnisl between tho -Y- and Y chromosomes If 
(‘hiasnia fnnnation correeponds with the crossing- 
over of genes, it follows that where the ctiiosma lies 
betwiHin the locus of a gene and the region m which 
X- and 1 fhromoeomes diffei, such a gene will 
exhibit crossing over with sex On the basw of the 
cytologicul obsurvations. gc'iics m ii lertam region 
of the chromosome shniild show alaiut 6 per ci-nt 
croflHing-over with sex, m anothei about 45 per cimt 
Tlioso latter gt'nes would behave m very nearly tho 
aamo maimer aa autosomal gem's It thus follows 
that Homo gi'nos n'garded as autosomal ma> in 
reality be mcomjilotely sex-hnked .Such hi^agii 
would show up m a pedigree of the following type 

-4.4 or Ac ? ^ a» c? 
aa 9 ' An <S 

X 

9 c? 


In my paper “On tho ’Manatee’ of St HeU*na’’* 
I brought forward evidonoe that tho au-called 
‘rnanatoe’ formerly found at St Helena was a m«- 
lion, probably the Cape Hoa lion, Arctoeephabts 
arUarcticus, nut a sea-cow, natural conditions at 
8t Helena being quite unsuitable for soa oowh 
Sir Charles Haiper, formerly Governor of St 
Helena, to whom I sent a copy of my paper, has 
very kmdiy directed my attention to a pasxogc in 
Dampier’s “V’oyagos’’ (ed. by Masefield, publ by 
Grant Kiohards, Londem, 1906), which bos a veiy 
unportant bearing on this question 

Dampier, who visited St. Helena in Juno 1691, also 
mentions the ’manatee’, stating ■ “I was also m- 
formed that they got Manatee or Sea Cows here, 
which seemed very strange to inn 'Therefore 
inquiring more stnctly into the matter, I found tho 
Santa Hollena Manatee to be, by their shapes, and 
manner of lymg ashore on the Rooks, those Creatures 
oallod Sea-lyons , for the Manatee never come 
ashore, neither are they found near any rooky 
Shores, as this Island is, there bemg no feeing for 
them m suc^ places. Buaides, m this Island there 
u no River for them to drink at, tho’ there is a 
small Brook runs mto the Sea, out of the Valley by 
the Fort" (I, p 626), 


The progeny in the thin! gi-nuralion would bo in tho 
proportions 

55 Aa 9 46 oa 9 4r> Aa $ RRaa c? 

in a case involving 45 ik>i cunt ernsNing over A 
glance through the litc'ratum shows thst data must 
bo available which would enable this hyputheeis to 
bo tested, but that tlie> have not been published Hinoe 
tho progeny of such matings are not usually olossi- 
tied for sex 

We wish to appeal to authors to give data in 
future communications which will enable the above 
hypothesis to bo tcstoil, and, whore possible, to 
examme for partial sex linkage the data on which 
former publications have been based It is most 
likely that Muoh cases would bo found m mammals, 
moluding man, where the F ohromoeomo is often 
fairly large as compared with tho X-obromosomes, 
but they are perhaps also possible, mutaita mutandta, 
m birds and other groups 

C. D Dabi,imoton 

J B. S Haldane. 

P Ch Koller 

John Innes Horticultural Institution, 

London, S W.16. Feb 28 
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The PloatiflB Ba r nacl e on the North Comiah Coait 
in the Summer of rgjj 

Th> ooourronoe of tho pelagio and planktonio 
floating barnacle, Lepaa faameulana, on the shore at 
Now Tram Bay, Trevone, neiu' Padatow, Cornwall, m 
tho Hummer of 1933, is an event sufRoiently rare to 
be worthy of record along with other unusual marine 
events of that outstandmg year 

About hfty mdividuala (with oapitula 1^32 mm 
m length) were taken alive on August 22 at about 
the time of high water (a m ) at the beginning of a 
sot of spring tides and withm an hour or so of bemg 
stranded , some yielding living larva later. No others 
were found m the locality in the following week even 
after careful searching In water moat of them 
floated freely by metms of their spherical peduncular 
secretion (diameter 1 1-20 mm ) containing gaH-bubblos 
and vesicles, either singly, or m groups of two to five 
with thoir floating apparatus fused into one spherical 
mass (see Vig 1). Two small ones with oapitula 
21 mm and 22 mm wore attached — along with the 
tropical barnacle, L peeltnaht- -to floatmg fronds of 
Ftteua, or to emders, solely by means of a small 



no. 1 A gmip or four bamwlei, L /owimloru, •ttwhml by iboit 
(tsUn io [lie coDunim Host (era Jo the oratre The group b jilioto- 
gnphsd tkisUng but held x about (Photo 

flattened adherent expansion of tho peduncle (thus 
confirming Ellis’s ongmal figure in^o in 1786), 
whereas others smaller and unattached (with oapitula 
14-20 mm ) had well-developed floats Some of the 
larger mdividuala were attaohod to floatmg fronds of 
the seaweeds, Fueua and AtoophyUum, by extensions 
of the sphoncal float m such a way as to suggest that 
this organ may bo adhesive and capable of expanding 
secondarily around a strange objeot, but 8unpk> 
experiments made under oonditions normal for tho 
species are required for further mforroation Dorwm* 
has shown that the larval pedunole is always attached 
to some floatmg object, around which tho float m 
formed later, presumably — ^wo suggest — ^when the 
animal develops a tendency to sink and perhaps m 
response to inoreased pressure. 

At various tunes the bamaoles have been recorded 
as attached to a great vonety of flotsam and jetsam, 
but the mode of attaohment is rarely given. It would 
seem that a secondary attaohment of the float would 
give a smglo animal greater meohanical ef&oienoy m 
its feeding stroke, as no energy is required for or 
dissipated m mamtaming a stcdile system ; two 
animals on opposite sides of a free float with a body- 


beat synohronised would, however, appear to give 
effloienoy. In this regard it may be that the speoial 
form of the keel plate is correlated with modified 
musoular requirements m a floating habit of life 
This peouhar bamaole occurs m the open ocean 
and IS recorded from all temperate and tropioal 
waters', whence it is said to be blown ashore m 
various parts of the world by persistent winds. Damas*, 
however, has shown that it is oamod normally mto 
the Norwegian seas from the Atlantic along with 
other Atlantic plankton at about mid summer In a 
similar way Sohmidt followed the gradual extension 
of tho planktonic Salpa from the North Atlantic into 
tlie North Sea m 1905' In some years, therefore, 
Atlantic plankton may be earned m tho invading 
summer water, apparently mdejiendently of wmd dnft, 
into the North Sea, and there is evidence for a aimilar 
mvasion of Atlantic water mto the English Channel'. 
Whether tho preeence of the floatmg tamaole on the 
Comish coast m an mdioation of an unusual offset of 
Atlantic water along the Comish coast in the summer 
of 1933, or to a prevalent set of westerly wmds, may 
perhaps be revealed later by hydrologioal observations. 

Smee 1786 only seven or eight records appear to 
have been made of tho ooourrenoe of L, faaeteulana 
on tho south coasts of England, mid the same number 
for the west and north of Ireland‘>'i* It has been 
found on the Northumberland coast on three oo- 
oasions m the period between 1867 and 1894' In 
the latter cases the bamaoles would appear to have 
followed the route of Salpa mentioned above from tho 
Atlantic and have been afterwards blown ashore ; 
they ore not infrequently found in tho North Sea" 

L peettnaia has been rocordinl only about hve 
times Miiiee 1803 from the coasts of the British 
Isles'.'.' 

It would seem that the interesting floating bamaole 
may often serve as a useful indicator of important 
physical events, and is therefore worthy of being 
more widely known J. H. OaxoN, 

Ruth Rawunbon 

Zoology Department, 

University of Liverpool 
Jan 18 


‘ Dsrwlo, "Honognpb of tbs Ulntpedes 

• Oruvel, "Honosnpble das OlirtilpMn cm ThSc 

! •'"* HJwt. ' Deptbs of Uw Ooeao", pp 7 
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j Tn'y^rt'jto bCl“a;S 190*. 
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Travel of a Pulse of Stress in a Steel Wire 
A BBiaHT drawn steel wire ^ m. diameter and 
459 ft. long was arruigod with one end lymg m a 
solenoid which was excited with direct current. 
This end of the wire passed through a searoh ooil 
placed near the central port of the solenoid, the 
searoh coil being connected through a valve set 
to an oeoillograph The other end of the wire was 
firmly clamped When the clamped end was struck 
a shoirp blow a pulse of stress was started and travelled 
along the wire with the speed of sound On reaching 
the search ooil the changes of perxneabihty of the 
wire due to the ohuigee of stress gave nse to an 
x.Mj. which was reooided by the oaoUlogToph. This 
pulse of stress was reflected from the end of the wire 
near the searoh ooil and travelled bock to tiie nlaTvip sid 
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end, was agam reflected and once more reached the 
March ooU end and again developed an a m v which 
waa recorded by the oscillograph An inspection of 
the oscillogram (Fig. 1) shows that, ui addition to 
the original pulse of stress which has travelled tho 
fhll len^ of the wire before roaching the search 
coil, thim successive reappearances of this pulse oan 
be detected, each pulse ^mg due to the reflection 
of the previous puliM at the clamped end of tho wire 
The distance on the oaotllogram between two 
successive records of the k.m r. is a measure of tho 
time taken for the pulse to travel twice the total 
length of the wire The speed at which the pulse 
travels has been found m this way to bo given by 



c=6 04x10* cm. per second, or since E-e*p, it 
follows that d?=l 09 X 10“ dynes per sq cm . or, 
20 X 10* lb per «q m 

The rata of decay of tho amplitude of tho pulse 
duo to its passage to and fro along tlie wire is a 
measure of the damping 

One puiposo of the mvoetigation is to examine 
the influence of work hardening on this rate of decay, 
and thus to And out whether the effect oan be us^ 
os a practical method for the detection of work 
hardening in tho wires of wire ropes 

T F Wai.1, 

The Umversity, 

Rheffleld 

Feb 10. 


Cosmic Rays under 6oo Metres of Water 

In October 1933, further work was done to in 
vestigato tho hardest cosmic rays first found m the 
salt-mine of Stassfurt (Berlepsohschaoht der Preuas 
ischon Bergwerks- imd Hutten A.-O )*.* Tho non 
observations wore made m tho same manner, and al 
tho sarao levels, as m July, that is, under 600 m and 
1,000 in of water ; but this time tiiey were extended 
to tho sooond level (600 m of water) and with twe 
sots of double counter coinciilenoe apparatusei' 
operating simultaneously. They showeil conclusively 
that thoso hardest cosmic rays penetrate also tn 
600 m of water, as already expected from tho 600 m. 
level measurements* and the earlier ionisation 
chamber observations' From tho July exponmonts* 
the apparent mass absorption coefiloient ((i/p)H,0 
was deduced as bemg loss than 6 X 10"* cm • gm -* if 
tho penetrating power oan be oharaotensed by such 
a figure, which is of small value as oomparod with 
distmot specifioation of the abeorbmg screens 
penetrated 

llio new measurements in the 600 m and 600 m 
levels confirm this oocfflciont as bemg lees than 
6 X 10"* cm • gm ■* and show tho upper limit to be 
1 8 X 10"* cm * gm -* Full details of this, and of the 
other mvestigations such as the 'law of straight hne', 
‘«-offoct’ and directional distribution of these hardest 
rays, will bo given elsewhere 

It IS very interesting that Corlin*, performing 
ionisation chamber observations m the iron ore mine 
Kimmavaara near Kiruna (Korthem Swcdc-n) in n 
manner similar to that which I used in 1928 in 
Stassfurt, now deduocs from his measurements at a 
depth of 62-86 m of iron ore (215-430 m of water) 
the existence of such hard rays with ((ji/p)h,o** 
11x10 * and 3x10 * cm.* gm-*. 

Wkbnkb KoluOrstkb. 


Chemistry of the Brown Algz 

Our attention has been directed to a rocont paper 
by Bergmann and Johnson* m which they describe 
the isolation of a sterol, m p 126- 127°, from Aftcro- 
cuma Prt^tfera, a deep retl sponge from Long Island 
Sound Aocordmg to those authors, tho sterol is a 
singly unsaturated compound of formula C„H„0, 
difloront m properties from either spongosterol 
isolated by Honee* or from olionasterol, desoribed 
by Doide*. 

We ore at present engaged on a detailed survey 
of the marme brown al^, and dunng the oourse 
of this work have isolated both from Fucua vest- 
eulosus and Pelvetui eanalteulala a sterol different 
in properties from the above mentioned sterols for 
which wo propose the name ‘fueoBterol’ 

Fuoosterol melts at 124° (acetate m.p. 119°, 
propwnate mp. 104°) and gives analyses m good 
agreement with either a formula, C|,H 4,0 or CnHmO. 
The presence of two othenoid linkages in the molooule 
has been demonstrated by bromine absorption, 
perbenEoio acid titration and quantitative catalytic 
hydrogenation, A detailed account of the chemistry 
of this new sterol will be pubbsbed elsewhere 

I M Heiijbron. 

B. F. Phifers 


Viotona Umversity, H. R Wright 

Uonchester. 

Feb. 28. 


HOhonstrahlungsIaboratonuin dos 
Motoorologisch -Magnet isohon Observatoriums, 
Potsdam 
Jan 20 
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A New Hard Component of the Cosmic Ultra-Radution 
Prof KoLHORSTERhaskmdlydireoted my attention 
to a possible misunderstanding of tho statemont “a 
hitherto unknoMUi oomponent" m my communioation 
entitled “A New Hanl Component of tho Cosnuo 
Ultra-Badiation”* This statement, which referred 
to tho harder Kimmavaara component, waa not 
intended in any way to dispute KolhOrster's oarher 
discovery of a very hard radiation camblo of pene- 
trating more than 600 m of water I had, however, 
overlooked that Kolhdrster has also mentioned* a 
small decrease of the ionisation even down to 700 m, 
of water found by him so early as 1928 in the Staas- 
furt mines , it is evident that the whole radiation 
found by him should not bo identified with tho eofter 
Kimmavaara component alone. 

Axel Cobun. 

Obeervatory, Lund. 

Feb. 1. 
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Research Items 

Maize in China. In the annual report of the Librarian mallee fowl; one regards it as “doomed to ez- 

of Congress for 1933 (Washington, D C ) Dr Walter tmotion", b^uso of interference with it and its 

T. Swingle of the United States Department of habitat, another says “the extensive range of this 

Agriculture comments in the report of the Division most mteresting species is my reason for stating that 

of Onnntaha on certain uciiuisitions in Chinese there is no nwd yet to say that it will soon be 

literature which refer to maize and other natural extinct”, 

products What would appear to bo the earliest 

reference to maize in China is found in a work entitled Extent of the Retention of Ingested Aluminium. In a 
Liu ch'ing jih-cha by T'len I-hdng, who was bom in recent research report, one of a senes on the hygienic 

1624 The title of the work literally translated w aspects of ahmiitiium cooking utensils issued by the 

“Piesi'rvi'd Green Daily [notation] Tablets”, it bemg Mellon Instituto of Inihistrial Rcsooroh, Pittsburgh, 

so called from the fact that it consisted of notes Pa , Messrs Sohwortze, Cox, Unangst, Murphy, and 

which hail lieen scratched on the leaves of a bamboo Wigman deal with the extent to which aluminium is 

grove by the author in his daily walks and medita- stored m the tissues under conditions of a varied 

tions Maize is licro dosoribed m detail It is called alimentary supply of soluble aluminium salts (J , 

Vtl mai (Imperial gram) and is said to have roino in Amrr Med Aeaoe , 101, 1933, p 1722) Rxiienments 

through Hex fnn, literally the western barbarian were performed on gumea pigs, and the aluminium 

region, a term which often was used to moan Tibet content of fresh tissues of animals receiving no added 

Its old name is said to have borai fan max, literally alummium was found to be about 0 4 port per 

barbarian wheat It is thus clear that maize hail iiullion Feeding with largo amounts of soluble 

boon cultivated for some time before the publication aluminium salts produces a barely detectable de- 

of this work in 1673 Three further references to position of aliimuiiiim — li“S8 than 0 6 per million m 
maize occur in Chinese literature between 1673 and the soft tissues, and 0 6-1 part per milhon in the 

1690, of which at least one was copied from T'len whole carcass No ill effects were observed as a result 

I-hAng’s account Wang Shih mou in 1687 gives a of these feislmg experiments, which m some cases 

different name for it and says it was boiled and eaten wero continiusl for 670 days, and it is concluded that 

Thcae accounts make it clear that within eighty no harmfiil effects are likely to occur from soluble 

years of the discovery of America by Columbus. aluminium naturally present in foods or introduced 

maizo hod reached Chma As the rocoids are unani- by utensils into a diet having a normal phosphorus 

mous that it came from the west. Dr Hwingle suggests cojiteiit 
that it was not introduced by the Portuguese thiough j 

Goa as w usually thought, but by the Arabs, who N/Plaat Dweaze and Manunal Treatment Adelmiteoor- 
carried it from Spain to Mecca, whcnci' Moslem relation betwism the incidence of a plant disease 
travellers would have brought it to Chma through and the typo of maniinal treatment applied is not 

Central Asia Tobacco, on the olhci hand, it would of frequent occurronco, but it appears to bo the case 

appear from a rofcnmcc in another work, was not with a wilt, Fusarxum imsxnfectum, Atk , of the 

plMted in China imtil the third decade of the pigeon poa, Cajanue xndxcua, Sprang This plant, 

seventoenth cenlur> commonly known as rahnr in northern India, is 

included in the crop rotation grown on the permanent 

Incubation of Mound-buildcn Three papers m the manurial plots at the agricultural farm at Pusa 

Vietonan Naturalxsl (60, Jan 1934) discuss the habits W McRae and F J F. Shaw have made a statistical 

of the mallee fowl or Iowan (Lrxpoa oeellata), the study of the incidence of wilt on these and a number 

most southern representative of the moiuid builders of other plots at the farm, and their results are pub- 
Eaoh mound is the work of a single female, and lished as Scientific Monograph No 7, issued by the 

although in conlinement as many as 29 eggs have Imperial Council of Agricultural Research, Delhi, 

been laid, in natural conditions 20 or fewer is the The disease wras found to cause an average loss of 

rule The old ideas that the mounds were placed m 10 por cent of the plants, but neither the moisture 

water-tracks and that the eggs developed because content nor the hydrogen ion concentration of the 

of heat generatod by the fermentation of leaves in soil was found to be the controlling factor. Manuring 

the mound, must bo given up ; the mounds are <lry with superphosphate or with cattle manure, on the 

and largely composed of loose soil, and development other hand, resulted m an moroaso in wilt, whereas 

w due to sun hi at The purpose of such vegetation green monunng {Crotalarxa jnticea) had the reverse 

and sticks as are included in the mound is believtxl effect and rtsluc^ the disease A combination of 

to be the prevention of the packing of the soil which superphosphate and green manure, however, brought 

would ohwk oocees of heat and air But the parent about an morease in the number of plants affected, 

birds assist the process of incubation by scratching Several types resistant to this disease have been 

away and then r^lacmg the sand on the top and isolated, the factor for resistance showmg no oorrela- 

about the rim of the mound, so that during the day timi with any of the morphological characters studied, 

the sun’s rays may penetrate to the eggs, and that An mteresting feature m this breeding work was the 

freslily warmed layers of sand may be piled upon discovery that resistance was lost m a field whii^ 

the e^ to keep up the temperature during the night. hod been under raAor for a number of years Such 

Hie young when hatched are thus able to find their a loss, however, was not transmitted to the next 

way to the surface through the loose soil, although graieration, only the soma of the plant bemg affected, 

when Mr L G Chandler had the good fortune to 

see a chick emerge at the surface, it appeared at the / ' Bitimatioii of Fungus Discsit Intensity. A very m- 
spot where the old bird hod bem scratching. The teresting report of a “Symposium imH Disoustion on 
writers differ ir^ opmion about the future of the the Meuur^ent of Disease Intensity" i^peora in 
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Part 2, vol 18 of the Tranaachons of the Bntieih I 
Afyeolosriral Sonety (pp 114-186, Nov 1933) Thwio 1 
papers on the problems of moaHuroment of intensity | 
of particular uiscoaoH wcro delivered by Mi'ssrs A. i 
Beaumont, B W Marsh and H B Besooby, whilst 
a section on statistics was contnbuted by Dr A K 
Claphoro Prof. W. B Bnerley opened the discussion, 
and pointed out that there is usimlly no oorndation 
between the intensity of disease in tho plant and its 
extent in tho crop Mr W Buddin outlineil tho 
difficulties of estimating disease intensity eneoimtcred 
by an advisory officer, and suggesteil that such 
estimation was only possible for purposes of rosoarth. 
Mr M H Moore showed how different mcUiods of 
estimating disease mtensity gave varying results of 
spraying trials ; 

Minerals of Clay and Bauxite A statistical study of 
clay imd liaiixitic mincrnls has nioeiitly bocn pub- 
hshodhyS I Tomkeieff (A/i« Mug , 463 482,1933) 
whidi Ifwis pi n classification of these minerals on a 
purely chemical basis All tho availabln analvses aro 
plottisl on two tiiangiilar diagrams and frispiency 
(urvos am conslruitisl for certain cardinal ratios, 
siifh as H,0 AJ,0, 'I'he suggestion is ofTeied that 
among substances that Imvi- he*>n elaimeil as minerals 
only a few tan be regarded as definite species, and 
that the others are probably mixtures of the IeU,ter, 
or then hydration pioduets, or ooIIokIh of variable 
composition The distinct trystalline mineials 
nssognised are 

pyrophyllitc 11,0 Al,0, 4diO, 

knolmite and its isomers 2H,0 A1,0, 2SiO, 

diiwpoie H,0 A1,0, 

gibbsite . 3H,0 A1,0, 

Probable h|iccios, of which, however, tho statistical 
etndeiico is not iloai, intlude termiente, anouxite and 
allophane 

Study of Winds m the United Sutes Supplement No 
35 to tho Monthly Wetilhrr Beview, dated NoveinlHT | 
13, 1933, contains a great inaas of atatiatieal informa- | 
tion of tho kind that ih apt to bo very unpalatable 
to the ordinary atiidont of meteorology, but la of 
value to aviators Tho work, which is by Loyd A 
Stevens, of tho Acrologieal Division of the Wash- 
ington Weather Bureau, is entitlod “Uppor-Air Wmd 
Rmes and Resultant Winds for tlio Eastern Section 
of tho United Statea’’ The information was provided 
by the network of pilot balloon stations of the U S 
Weather Bureau, which has for some years given a 
fairly detailed pieturo of upper winds over the 
United Statee from day to day, but it lias to bo 
romembored that bad weather often mokea soundings 
with balloons impracticable There arc wmd roses 
showing tho frequency of winds from different direct- 
ions and the average velocity from each dirootion. and 
also wind roses giving rcs^tont winds, for heights 
of 750, 1,600, 3,000 and 4,000 metres, for each 
month and for the year The stations number 
fourteen, the most noi^erly being Sault Ste. Mane, 
Michigan, nearly in latitude 47° N , and the moat 
southerly Key West, a little south of latitude 26“ N. ; 
consequently they range from the westerlies of middle 
latitudes down to regions under the intluenee of tKb 
trade wmds, and allow instruotive compansons to 
be made between the upper wmds m the two major 
wmd Bones. Laborious statistioa] woric of this kind 
is, of course, necessary before simple generalisations 
can be mode with oonfldenoe araut the general I 


I ireiilatiun of the atmospheie The lalxiur of com- 
lalation in this casn must have boon jiarticularly 
iieavy, for tho niunbcr of individual ohseivations at 
some ot the stations niimbensl more than 300 for 
a Huigle month, even at 4,000 metros, whore they 
are least numerous, and mure than a hiindied 
thousand obseiv-ations were used altogetlin 

The Ionisation of CMium Vapour by Light The ionisa- 
tion of tile cii‘siiim atom by absorption of light is 
appaieiitl> one of the simplest jihoto ionisation pro- 
coss«*s Ktiii/, Mag , Supplemental v Number, 

Feb ) has measunsl the amount of loiiisution pio- 
diicisl per luiit of energy by light of difleieiit wave- 
lengths, using e»simn vapoui at very low pressures 
(down to the vapour pressun* of eipsnun at 26 C ) 
He hnds that the piohability ot ionisation falls from 
the srries limit at X 3184 to a mmirniim at ) 2800 
and rises again at shorts t wave-lengths Braddiek 
unit Ditehbiun have also jiiihlishcd {Pinr Roy Soc , 
A , Jan ) their meosuieinents of the absoiqition of 
light in CH'sinm vajiour (aln^ady amiouni isl m a letter 
to Naii're of Jamuiry 28. 1933) They find that the 
absorption tails to a minimum about X 2800 and 
risi-s again at shoiler wavelengths In order to 
mvostigati- the short-wave use. thev iniule LHi'eful 
experiments at different vapoui pressmes of (>iesium, 
and sluiwcxl that tho absorption vaiuxl Imeaily with 
vapour pressuie throughout tho wave length range, 
Tho absorption tlierefoie appears to bo attiibiitablo 
It) the ca^mm atom and not to molis nil's The 
absolute value of tho al>sorption tis'ttieient at tho 
longer wavo-Urngtha leads to a value for the jihote- 
lonieation which agrot-i with experiment Taking 
thoHH results in oonjunetion with the photo-ionisation 
exporiineiits of Kimz and of former work(>rs, it seems 
almost certain that the abeorptioii is practically 
ontindy due to tho atomic photoelootno puH-eos and 
that tho probability of this process inen'aMi's in the 
shorter wave jiart of the ultra violet This result 
is in sharji antagonism to existing wave -mechanical 
calculations, which predict a inoiiotunic fall m the 
probability on tho short wave side of the sei les limit. 

A New Theory of Valency A juipor on ‘ A Theory of 
Valency Baaeii on Wove Meehonies and Btmd 
Spectra” by Profs R F Hunter and R Samuel 
was read at a joint meeting of tho nieimcal and 
Physical Societies of Aligarh Muslim I'liiv ersity on 
February 21 It was shown that assumptions such 
as thoHo of the en-nrdmate link and tlio singlet hnkogo 
aro physically inadmisaible, and that Lowry 's theory 
of tho semipolar iloublo Imnd, although physically 
mom sound than Sulgwick’s theory of eo ordination, 
u impossible for eiioigetie ri'asons It was also 
BU^^cated that Sidgwiek and Bayliss’s later eon- 
tentiun with rogoid to the expansion of thi' valency 
group of hydrogen, that a second quantum group 
w jiermisaible on Pauli’s pnnciple {J Cheni Soc,, 
2027 , 1930) haa no physical moaning, smee wave 
mechanics liavo proved that it is imixissiblo for 
electrons to enter tho 2 a group while tho 1 a group 
already possesses its maximum number uf electrons , 
the curve of tho potential energy of the third electron 
having no immmum and exhibiting only repuiaton 
from the aystem Pauling’s recent doductions with 
regard to the atructuro of carbon monoxide ( J Amcr. 
Chem, Soc , 64 , 988 , 1932) wcro held to be iieithor 
corniot on the basis of hia ossiiined value of 3 volts 
per covalenov, nor from tho electronic configuration 
of the terms and their dissociation 
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Boston Meeting of the 

T he ninety-third meetuig of the Amenoan 
ABSooiation for the Advancement of Science 
waa held in Boaton on December 27-January 2. 
Harvard University and the Macwaohusette Institute 
of Tochnology, with which other oollegee m the 
metropolitan area oo-operated, were sponsors and 
furnished rooms and other faoilities for moat of the 
sessions, which were thus admirably provided for. 
The Boston area is a centre of outstandmg mterest. 
Its educational and scientific features were placed at 
the disposal of visitmg men of science and added m 
significant fasliion to &e ofieotivoness of the meeting 
The local committee, with Dr A L I.nwoll, 
president of Harvard University as honorary chair- 
man and Dr. K T Compton, president of the 
Massachusetts Institute of Technology as honorary 
vice-chairman, provided well for the needs of the 
occasion Despite the violent attack of histoncal New 
England wmter on the first day, the programme was 
carried through sucoessfiilly, due to the work of 
Prof S. C Prescott, cliairman, and his associates 
The attendance numbered more than 3,200 scientific 
workers and tho programme included l,47fi papers 
All fifteen sections of tho Association were active 
and 34 of its aflUiatod societies held meetings In 
addition, the Academy Conference brought together 
official r^reeentativcs of 19 State academics of 
science on Wednesday. These affiliated academies 
are active agencies m the advancement of science 
in thoir particular regions uid moot annually with 
the Association to discuss problems involved m their 
co-operation and to agree on plans for ffiture work. 

Most secretaries of sections and of afiUiated 
sooictios remained for a study of organisation 
problems on the day followmg adjournment. 

A noteworthy event, not on ^ official programme, 
was tho dinner given to Dr J. MoKoen Cattell On 
December 27, before the oponmg session, one hundred 
and thirty representative members and friends 
gathered to show their appreciation and pay respoct 
to him for distuiguished services to the Association 
The feature of the programme was an address by 
Prof. John Dewey on "Tho Supreme Intellectual 
Obligation”. 

The first formal session on December 27 was 
opened with tho president. Prof H N. Russell, in 
the chair Alter customary addresses of welcome 
and responso, the retiring president. Dr. John J. 
Abel, of Jolins Hopkins University School of 
Mediome, addressed the audience on "Pojsons and 
Disease". He discussed the chemical nature of 
disease as demonstrated adequately for oertam 
diseases such as lock-jaw and diphtheria and strongly 
suggested in many other oases, hence the current 
trend towards the view that all diseases ore due to 
poisons As he said, “Nature has not affixed a 
poison label to any particular aubatonce or class of 
substoiioes ; the pharmacist does that.” Dr. Abel 
further pomtod out that many matonoJs m tho 
human body, and even the vitamins, thou^^ necessary 
and helpfiil m limited quantities, become poisons 
in laiger doses. “I inclme to the behef,” he stated, 
“that no faving ooU exists whose contents or meta- 
bohtes ore not toxic to acme other living cell.” 

The second Hector Maiben lecture, an endowed 
annual event, was given by Prof. W. M. Davis on 
the topic, “The Faith of Reverent Science*'. In 


American Association 

this ho set forth his concept of the views of reverent 
science and the hope of the future m the growing 
co-opomtion between thinkers in the fields of soienoe 
and religion 

On December 28 the general session was m charge 
of Sigma Xi, tho Society for the Promotion of 
Reseat. The speaker. Prof Henry E Sigerist, 
addressed tho Society and guests on the topic, “The 
Foundations of Human Anatomy m tho Ronaissanoe”. 

The Sodgwiok memorial lecture, which was estab- 
lishod by the Biological Department of tho Mossaohu- 
setta Institute of Technology, was given on December 
29 by Dr Henry Fairfield Osborn. The magnificently 
illustrated lecture waa on effective presentation of 
the subject “Anstogonesis, the Creative Principle 
in the Ongm of Species” 

On the same day, the Chemistry section and tho 
North-Eastern Section of the American Chemical 
Society meeting jointly wore addressed by Prof, 
Ijafayutte B Mendel on “The Challenge of Nutrition 
to the Chemist”. 

The general sonaion on Agrioulture and Engineenng 
on December 29, arranged with oo-operation also of 
the section on Social and Economic Sciences, por- 
trayed vividly the trend of the times. Tho Secretary 
of Agriculture, tho Hon. Henry Agard Wallace, 
spoke on “What can Engpneermg do for Agnoulture ?" 
His address was an appeal to engineers to forsake 
lavmz-Jatn philosophy and to jom m building up a 
oo-operative State. He charg^ scientific workers 
with failure to weigh soci^ consequences and 
challenged tho widespread self-centred attitude of 
tho past “To-day when tho industrial nations of 
the world have skimmeil most of tho oroara off tho 
backward nations and tho backward classes and 
when there are no longer any challenging geographical 
frontiers to be conquered, it becomes apparent”, ho 
said, “that wo must learn to co-ojierato with each 
other mstead of joining together in the exploitation 
of someone else " 

On December 30 the American Academy of Arts 
and Sciences, meetmg jomtly with the Anooiation, 
presented the Rumfo^ medal for distinguished 
research m physios to Prof. Harlow Shapley, director 
of Harvard College Observatory and Paine professor 
of astronomy at Harvard, after which he addressed 
the meetuig on “Tlie Anatomy of a Disordered 
Umverse”. He elaborated the view that while the 
universe as a whole may bo expanding, that jant 
of it closest to man shows the opposite tendency. 

A senes of well-organised jomt sessions and 
symposia formed an important feature of the pro- 
gramme Indeed the entire three-day programme 
of the section of Medical Sciences consisted of a 
senes of such features Of particular gmeral mterest 
were the symposia on “The Chemical Revolution” 
by the sections of Chemistry and Social Sciences, 
on “National Economic Pohoy m ita Relation to 
Our tntomational Policy” by the section of Social 
and Economic Soienoes. on “New Dialect 

and Colonial Culture”, by the section of Histoncal 
and Fhilologioal Soienoos, on the “Development and 
Growth of the Nervous System”, by the section of 
2oologioal Soienoes, on the “Poeitron" by the section 
of Physioa, on “Engmeenng and the Farm Problem" 
by the aeotiona of Engineering, Agnoulture, and 
Social and Economic Soimoeo. 
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Four of the promment affiliated sooietiea, namely, 
the Amorioan Society of Naturalisto, the Amonoan 
Society of Zoologists, the Botanical Society of 
Amenca, and the Genetics Society of Amenoa, held 
a joint session on December 30 on the theme “Biology 
and Society”. Prof W. M. Wheeler spoke on “Ammal 
Sooietiea”, Prof E. A. Hooton on “Primitive Human 
Societies”, and Prof F, H Hankins on “Develop- 
ment of Modem Social Organization” The American 
Society of Parasitologists and the seotion of Medical 
Sciences in jomt session presented a programme on 
the “Typhus Group of Organisms”, with demonstra- 
tions which arou^ great interest. Other joint 
sessions of affiliated Hociotios on plant physiology, 
ecology, entomology, phytopathology, parasitology 
and dental research wouUl merit special comment if 
space permitted 

On December 30 the Amonoan Society of 
Naturalists celebrated its semi-centennial anniversary. 
Prof S H Gage was honorary chairman After 
dmner the anniversary addross was delivered by 
Prof E G Conklm on “Fifty Years of the American 
Society of Naturalists” Prof B E Livingston read 
his presidential address on “EnvironmentH” 

The addresses of the retiring vioo-presidents, 
given at various tuiuis, mcluded the following 
Mathematica, Prof. H H Mitchell, “Linear Groups 
and Finite Geometries” , Phyatea, Dr D. T< Webster, 
“Current Progress m X-Ray Physics" , Chemiatry, 
Dr Frank Cl Whitmore, “Some General Aspects of 
the Polymenzation and Dcpolymenzation of Olo- 
8na" , Astronomy, Dr P W Merrill, “Invisible Star 
Light” , Oeology and Qeografhy, Dr, William H 
Hobbs, “The UltMCiors of Mountains and Contuienta” , 
Zoology, Prof, A, S. Peareo, “Ecological Segregation” ; 
Botany. Dr. H, L. Shantz, “Botanical Research” , 
Anthropology, Dr 0. H Danforth, “Genetics and 
Physical Anthropology" , Paydiolom, Dr Walter S 
Hunter, “The Stimulus Control of Behavior during 
and after Loiuiung" , Educatwn, Prof Stuart A. 
Courtis, “Differential Testing as a Method of 
Psychological Anatysis" , SocuA and Economto 
Scuneea, Prof William F. Ogbum, “Recent Treads 
in Social Scienoes" , Htaloruxd and PhAologtcdl 
Sctencea, Dr. Waldo G Lelond, "Recent Trends m 
the Humanities ” ; Engtneanng, Prof. Dugold C. 
Jackson, “The Origins of Engineering" , Medical 
Scienoea, Dr. C, R. Stookard, “Internal Secretions 
and Genetic Qnabty m Structural Development” ; 
Agrioulture, Prof. Joseph H. Gourley, “Plant Anatomy 
as a Tool in Agnoultural Research”. 

The Science Exhibition, now a re^or feature of 
the annual meeting, was, despite adverse eoonomio 


Invention and 

AT the sixth anniud general moetmg of the 
jt\ Television Society held at University College, 
London, on March 14, an address was gtvea by the 
p^dent. Sir Ambrose Fleming, on "Invention m 
Relation to National Welfare and its Legislative 
Control”. Sir Ambrose referred to progress m tele- 
viaton as an instanoe of one of the most mteresting of 
the technical ^iphaaticms of science. It fulfils thn 
same function with regard to the eye that radio- 
telephony does for the ear. It annihilates distanoe 
and enables us to see hvmg and moving objects 
which would otherwise be mvinble. In short, it 
enables us to be m two plaoes at the some time. 


conditions, the most successful yet undertaken 
Ccillogos, private and Govemraout research labora- 
tories presented new and important work, Imth m 
pure and apjihed science , commeicial exhibits of 
apparatus and products wore extensive , among the 
displays of publications in scienco those of imiversity 
presses were conspicuous, and the exhibits mode by 
associations of teachers in biology, physios and mathe- 
matics attracted marked attention 

The Committoo on the Place of Science m Educa- 
tion liad arrangml a spiecial oonferenoo m whioli 
relations between teaching and the advancement of 
science were disci issod fiom diverse points, and 
the msulU of new experiments in lalwratories, acioncc 
clubs and State aeatlnmies reported 

Tlie Amoiican Association prize of 1,000 ilollars 
was awaided by the Committee on Awanls to Dr 
Reuben L Kahn, boctei lologist of the University 
of Michigan, for his papier on “Tissue Reactions m 
Immunity • the Npiecific Reacting Capiooitios of 
Different Tissues of an Iininimized Animal" By a 
inothoil of measuring the degree of immunity acquired 
by different tishucs, as shown by the author’s in- 
vestigations, warfare against gi>rm (liscnses may be 
more successfully conducted 

The British Association was reprcsontcsl at the 
meeting by Prof, Arthur E Kemielly of Harvard and 
Prof F E Lloyd of McGill , the French Association 
by Prof W M Davis of Harvard, and the Bohemian 
Royal Society by Prof Henry B Ward of Illinoih 
Special delegates wcie also appointed by many 
American institutions 

The following offii-ers were elected for the year 
1934 President, E L Thorndike of Columbia 
Umvewity , 6’ouneti Metnbera, F K. Riohtmyur of 
Cornell University, J C Mernam of Ce^egie 
Institution , Membera of the Executive Committee, 
K T Compton of the Massachusetts Institute of 
Technology, E O. Conklm of Princeton Umversity ; 
Truatre of l^nence Service for three years, to April 
1937 J McKoon Cattoll , Fice Preaidenta oj the 
Sectiona, 1934 K D Carmichael, mathematics , 
H G Ualo, physics , Joel H Hildebrand, chemistry , 
Frodoriok Slocum, astronomy , Jos B MsKSolwone, 
geology and geography , George L Streeter, zoo- 
logical Boinncos , B O Dodge, botanical sciences , 
M J Ilerskovitz, anthropology , John E Anderson, 
psychology , Carl Snydon, social and economic 
sciences , Solon J Buck, histoncal and philological 
sciences , C. E Skinner, engmeenng , Cyrus C. 
Sturgis, medical scioncee , J. G. Lipman, agnoulture ; 
Guy T Buswell, education , Secretary of Section I, 
John A McGeooh Hbnry B Ward 


Legislation 

We are then led to oonsidor the question how such 
an aohievomcnt eon be made to contribute to national 
welfare, apart from its interest as a mere scienUflo 
novelty or amusement 

The great advances made m the use of short 
electric waves and closer scanning, and m photo- 
eleotno cells and cathode ray tubes, have made 
oorresponding advaAoes possible m television, and we 
can now transmit images of pictures, diagrams, or 
living persons and ropr^uoe them on screens 3-4 ft. 
square, viuble to large audiences at the receiving 
stations. We have m this ability a valuable means 
of education. Lectures and school lessons con be 
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nvm by radio itpt^ech and iIIiiHtrstod by television 
diagrams or piPtuics Botany, astronomy, physiology 
and other sciences can thus be taught by visible 
diagrams A cntic might say that this will dimmish 
the demand for science teachers On the other hand, 
it would rcndei possible the servioos of very able 
men and women of special knowledge and teaching 
power This particular npphoation of telovision has 
scarcely yet been touched Where mere entertain- 
ment IS desired, it will before long be possible to 
transmit special films of moving objects and, as it 
were, to bring the cinema mto every homo 

These replacements which mvention bnngs about 
force us into considemtion of the question how far 
mechanical mvention at the pnsient day is respontuble 
for the large scale unemployment which afflicts the 
woild f Different answers are given to this question 
Some bold that the replacement ot manual jiowcr 
and skill by machine power which dal's ten nr himdred 
times as much in the same time, is a fundamental 
cause of present distreHW>H Others think that a 
primary reason is the deficient organisation m biisi- 
nt‘ns,and that our methods of production have aiitnm 
oiir power of distribution Prolmbly a still more 
basic cause is the enormous waste of world wealth 
and natuial rcsounes m wars and preparation foi 
wars Humanity bos not yet learnt how to li\e as 
one family or society and not as a <>ollection of 
enemies and eonti'sting rivals 

Inycntion, however, re<(uircs guidanis* and contiol, 
and It iH difflcult to intnsliu « new methods and ideas 
when any one branch of activity has hei-ome cen- 
tralised ill a few lianils nr petrided by bccomuig a 
Oovemincnt monopoly Tins make's it necessary to 
pomt out how many disadvantages arise from 
erroneous or pi'emaUue legislation iiitendeil to control 
mvention ’Ihis may be illustrated by the history of 
telegraphy, telephony, electric lighting and wireless 
telegraphy When after 1837 electric telegiaphy 
became practieahle by numerous inventions, public 
companies were fonneil to exploit it About 1866 or 
so, an opposition began to be misiHl to the grow th of 
what was called another ‘monopoly’ The British 
Gov'omment of that day then passed Acts of Par- 
liament m 1868-60 to I'nablo it to buy out the 
telegraph companies and to place electric telegraphy 
imder the control of the (hiierol Post Offlw 

These Acts were, however, drawn with such skill 
that even hii years later when the b'lephone was 
invontesl and exelianges established, telephony was 
held to be subject to the above Acts Unfirtunately, 
this decision rested merely on a judgment given in a 
court of first instanct' and was never confirmed by 
a higher court The Gknoral Post Office offered the 
telejihone companies a licence for thirty years in 
exchange for a royalty of 10 per (•ent on their receipts. 
During those thirty years it took ni'nrly a million 
and a half sterling ^m the telephone, but it blocked 
the way to advances m the art durmg all that time 
The same story was repeated with electne mean- 
desoent domestic lighting In 1882 the Government 
passed on Act ironically termed an Act to “facilitate” 
It, but in fact it simply ‘throttled’ it for six years 
until on amending Act was earned m 1880 A similar 
fate attended wireless teleg^phy In 1904 it was 
placed under the control of the Postmaster-General 
In 1920, when broadcasting of speech and music hod 
become on important service, a charter committed 
it to the domination of the BBC and its small 
group of governors Television is now also in the 
control of the same power and the only chance given 


to prove its utility is at 1 1 p m., when few people 
have use for it, 

Acoordmgly it is clear that premature legislation 
can easily cnpple a nascent industry and bmd it m 
boiidagos of tape It is beyond defence that mi 
invention whirh was not dreamt of at the date of a 
certain Act of Parliament should be oontiolled by 
that Act 

In conclusion, Sir Ambrose Fli'ming advocated an 
extension of the period of patent protection, which 
at present is fourteen years in Great Bntam, unless 
specially extendetl An mv'ention is no ust' to the 
public until it becomes pruetically available or corn- 
inert lalisixl, and this generally requires time ami 
gri'at oxpt'nditiiri' It is not posmblo to Kpcure this 
without some reasonable prospt'ct of return upon the 
iHjiital, and in most cases a Large part of the period 
of patent protection has elapsctl before the point of 
tommeieial siic'cs'ss is reached 


University and Educational Intelligence 

(‘AMBHinriF — Dr B Stoiiele\ , li'etiin'r in applied 
mathematics in the Gniveisitj' of Ltssls, anil Dr 
H M Taylor have been apiKiiiitisl I'luversity 
l*s?turt'rs in matheniaties 

Tlie Viee-ChanccUor has apiiointisi Dr A H 
(ianlmei to the Frarer lectureship in sofial anthro- 
pology for the year 1934-33 

Dr W H Tliorpe and Di \V H Mills hav e b(>on 
appointisl to represent the University ot the Eighth 
International Omithologieal (’ongiess to U' held in 
Oxfonl on July 2 7 

Prof K B Verney , profi'^snr of phaimafology at 
University rollegi', London, has lics>n appointed to 
the Shoild n'oclershiji m pharinoeoUigv as from 
October I 

EDiKBtnar.H —The Senatus Acodemious of tlvo 
University has resolved that thehoniiiai> doctorate 
m laws bi> offenid to the following, among otliers, for 
ismferment at the graduation I'eremoiiml to bo 
hold on June 28 Dr R Hutchison, physician 
to thn London Hospital , Sir John Stirliiig-Maxwell, 
formerly ehairman of the Forestry' Commission and 
of the Royal Fine Art ( 'inninissinn for Scotland, 
chsiiman of the Ancient Monuments Board (Scot- 
land) , Prof R Robinson, Waynflote professor of 
obemistry in the University of Oxfonl , Prof D’Aroy 
W 'Thompson, professor of natural history' in the 
University of St Andrews 


Applications, whirli must be reot'ived not later 
than Apnl 16, are invited for the following scholar- 
ships awarded by the Council of the Institution of 
Electrical Engineers Inquiries for full particulars 
and nomination forms (spoeiflcJilly mentioning tho 
name of the Reholarship) should be address^ to 
the Secretary of tho Institution, Savoy' Place, 
Ixindon, W C 2 Duddell scholarship (£160 per 
annum for 3 years), for candidates less than mneteen 
ycaiB of age on July 1 , Ferranti scholarship (£2S0 
per annum for 2 years), for candidates less than 
twenty-six years of ago on July 1 ; Swan memorial 
scholarship (£120 for 1 year), for candidates loss than 
twenty-sevon years of age on July 1 , Silvanus 
Thompson scholarship (£100 per annum and tuition 
foes, for 2 years), for works employees less than 
twenty-two years of age on July 1 
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Saence News a Century Ago 

Umversity Tests 

In the Hprinfc of 1834 then' wad, wK)to Any, who 
won U«ii Plumian profi*sw>i at CairihridKo, “a iurioiis 
(liHciMHion about tlie admission of DiMHi^iiters into the 
llniversitv ” The r<*|)enl of the Corporation anti Tests 
AetH iti lt)2H had leinoved many oi the clisabilitH*H 
under which DiHsenters laboured, but thej were still 
unable to obtain de(tr«ea at either Oxfont or Cam 
bridge Effoita to bring the imitter Iwfore the 
Senate at Cambridge linxiiig failed, on Afarcli 21. 
1834, Earl (Irt'y, the Piimc Minister, presenttsl a 
petition in the House tif l^rds from certain mcmb<*rs 
of tho S«‘nat() prating foi the abolition by legisliitnu 
authority of “e\er\ religious tost exaeted from i 
membc'rs of the Uni\ersit\ before they proeeisi to 
dcgiees, whether of luvlielor, master or doctoi, in 
arts, law and physie" In piaying for the remu\nl of 
those lestrictioiiH, the {letition said, they were onij 
asking for ‘a restitution of their am lent laws and 
laudable customs Thesi« restrutinns wt're imposed 
on tho Unixersitv in tho reign of James I, most of 
them in a manner infonnal and unprecedented, and 
grie\ovBly against th»> wishes of many of the inemborB 
of the Simatc, ihiring times of hitter party aniinosi- 
ti(*H. ” In a sjK'ech on the oeeasion, the Duke 
of Wellington remarked that lh<> pc'tilion waa nothing 
more than the }S‘titiuu of a ilissatisfied minoiity 
though consisting of most i(>spcctab1e individuals, 
pra>ing the House* to iiiteih'ro with the rc*gulution of 
the I'^niversitv, in defiance of (ho unmensc* majoritt 
of tho Senate 

On March 24, the same petition was pn>sented 
ui tho Hoiidc of Commons by Mr Spring Rico, but 
the petition was vigoiously o|)|x>scd by Mr (loulbum, 
one of the meinl)**rs for the University of Cambridge 
On April 17, Col Williams movod that an address 
be forwardt*d to the King ' leqiusiting His Majesty 
to signify his pUmsuro to flio Universities of Oxford 
and Cambridge respect ively, that llieae bodicw no 
loiigci act under the csliets or letters of Jiunes I, 
1616” It was, however, determined to piocissl by | 
bill, and b> IH.'i votes to 44 leave was given to bung i 
m a bill to gnint His Majisity’s subjects gisierallj I 
the right of atlmiasiiiii to the English univ'crsifi<«i, 
and to ecjual eligibilit.v to degrtsw thon*iri, notwith- 
standing their diversities of religious opinion, degrees I 
in cbviiiity alone excepted The second n<nding of 
tho bill was passc>d on June 20 by 321 vote's to 174 
and the thinl rciuling on Julv 28 by 164 votes to 76 
When the bill was sent to the House of Tsirds, it 
was nevertheless i ejected 

Among the most notable sjieoches in ita favour 
was that of Lord Brougham, then Lord Cliancellor 
He supported the bill because it removisl a practical 
grievance “Surely,” he said, “it was a great practical 
grievance, that instead of being ailmittod into one 
of the most illustrious, most ancient, and justly 
renowned sominarios of public learning, he should 
be forced to seek for education m another country 
. Was it nothmg that as a pirofessional man he 
should not bo admitted to the ilegreo of a doctor of 
medicine, because ho was not a membor of tho 
Church of England, and that to practise the facultj, 
of medicine he must go to Berlin, or Pans, or Edm- 
burgh or Glasgow f This was a law which savoured 
of oppresnon and was a practical gnevanoe of great 
wei^t.” He could not undersU^, he said, the 
oonsistenoy of those who gave the Dissenter 
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admission to Isith branches of the legislatim* which 
must control the iiniveisities, and yet lefiistsl him 
odmiHsiim to those very uni viTsit it's 

Discovery of the Tea Plant in Indu 

Towards the end of the eighteenth ci'ntui.v tho 
difliotilfios which attondevl tioding with Chiiuv com- 
pellod (he East India Co to consider the possibility 
of growing various commodities, notably tea, in 
Italia Sir Joai'ph Banks advisod th<' Company that 
parts of Bengal would probably Ixi suitable for the 
purpose In 1826, the Commissioner in Assam had 
sent to Calcutta leaves of a shrub mdigenous to that 
an>a which he believed to bo a wild tea plant Tins 
was not iininisliatoly accepted by the authoritii's, 
and it was not until the spiiiig ol 1834 that it was 
i>HtabIi8hed that tho genuine tea plant was native 
to India, Thoreaftt'r, the cultivation of tea bocainn 
iiioie and more l■xtenslve in India, the monopoly 
of the East India Co was aholisiieil, and India 
becaino ultimately the main tv a gniwing country in 
tho world 

In an article in Loudon's Oarrlener’n Magtuine 
ot August, 1836, Dr Wftlheh gives some details 
of the diseoveiy made the year Ix'tore A com- 
mission, of which ho was chairman, had been 
appomtetl to investigate the situation and reported 
“that wo are enableii to announce that tho lea shriili 
IS, beyond aU doubt, indigonoiis m Uppt r Assam 
W« have no hesitation in declanng this discovery, 
which IS due to the mdefatigablo researches of 
Captain Jenkins and Lieutenant Charlton, to be by 
far tho most imixirtant and valuable that has ever 
liocn mode in matters connected with the agricultural 
or commercial resouici's of this empire We aro 
perfectly confident that the tea plant which has 
been brought to light will be found capable, under 
proper management, of being ouUiv'ated with com- 
plete success for eominercial purpoMis We are 

acquainted with the foot that the late ingenious Mr 
IMvnd Kcott wsit down from Muniporo specimens of 
tho loaves of a shrub which ho insisted was a real 
tea ” By 1836 tea nurseries hud boon established 
m various parts of Northern India and the beginnings 
of tho tc'a industry family established. 

Improved Apparatus for Making Ship's Biscuits 

In 1834, food setilus in naval and men-hant 
ships wore unbalanced and rough The subjomi’d 
statement by the Society of Arts ri'lstiis to the 
award ot a spocial jircmnun duiitig (he sossioii 
1833-34, for an imptovisl industnal pnxssis for the 
making of ship’s bisouits — “The largo gold medal 
lias b(x>n vuttsl to Thomas R Grant, ot Weovil, 
near Portsmouth, for his improved apparatus for tho 
manufacture of ship's biscuits The apparatus was 
farst en<oted at Woovil in 1 832, under the immediate 
Hupermteiulenoc of Sir John Reiuiio In Mr. Grant’s 
apparatus the greater part of tho labour is performed 
by steam power , the nme ovens m use are heated 
by one continuous llre-plocc, the flame of which is 
admitted by ineMis of a register into each oven as 
soon 08 the previous cliorgi' lias been witlidrawn, and 
in five minutes brings it to a sufficient heat The 
advantages claimed aro superior economy and ex- 
pedition, and better quality m the article pnwent 
mode of making ship's biscuits involves, amongst 
the first (^rations, the mixing, by a man, of meal 
and water in due proportions ; the kneadmg the 
dough for half an hour with his naked arms plunged 
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up to the elbowH. finishing by jumping mto the 
dough and kneading with bis feet A perfect and 
uniform mixture cannot reeult, nhown later in some 
ship’s bisouits bemg thm, some thick and scaly” 
(Traru Soc. Arts, 50, 7, 1834-36) The Society 
inspoctod an installation of tius apparatus set up by 
a firm at Wapping 


Societies and Academies 

liOminN 

Royal Society, March 8 J Chaowick, P M S 
BjLACiurrT and O Occuiai,imi Some experiments 
on the production of positive electrons Tlie emissicm 
of positive electrons has been observed under different 
oxpcnmontal conditions (1) from a lead target 
exposed to the y-rays of thorium active deposit 

(2) directly from a source of thorium active deposit , 

(3) from a lead target exposed to the radiations 
(y-rays and neutrons) omitted by boryUium, boron, 
and fluorine when bombanlod by polonium a-jiarttolos 
Tlie measiiromcmtH of thu energies of tho positrons 
ejected from load by tho thorium y rays support the 
view that a positron and an ek'Ctron ore produced 
simultaneously by tho interaction of a y ray and an 
atom, and that the mass of the positron is the some 
08 that of the electron I'he positron and electron 
ore probably created m the clectrio field outside, 
rather than inside, tho nucleus Tlio observations 
show that when y-rays of high frequency pass through 
on appreciable fraction (about one fifth for a y*my 
of Av --■= 2 a \ 10* volts) of tho energy absorbed is 
used m this process of creating a positron and on 
electron G Tbmfls • Tho qiuintum theory of tho 
neutron This paper develops a theory of the neutron 
on the basis of tho WHxind order wave equation for 
the hydrogen atom, (P* + fn,*c*) iji — 0, where F m 
Dirac's wave operator TTus eijuation poasesses two 
types of solutions for which J i|,*r*dr is finite — the 
type U which yields tho accepted wave functions 
of the hydrogen atom, and the type N which w here 
identified with tho wave functions of tho neutron 
Cortam properties of tho neutron aro deduceil from 
the form of the N solutions 

niyncal Society, Jon 19 E O. Wiuxittohby • The 
measurement of the inductance of iron-cored chokes 
carrying direct current A method for moosuiing, 
by moons of a rofloctmg dynamometer ammeter, the 
inductance of an iron-cored coil is dosenbed The coil 
is connected m senes with a capacity and the 
ammeter, and then the junction of the induotanoe 
and capacity and the junction of the fixed and 
movmg coils ore connected to an a o. supply. For a 
constant applied voltage tiie deflection of the dynamo- 
meter ammeter is proportional to the square root of 
the reciprocal of me mduotance This is also true 
when a direct current is superimposed on the alter- 
natmg current flowing through the inductance 
Advantages of the method are the simplicity of the 
instruments and of the observations taken, the small 
value of the altematmg current used and the inde- 
pendence of tho meth^ withm wide limits of the 
nequenoy and wave-form of the supplj^ Q. A. 
Whutu : A high-vaouum leak device device 

described was designed for the control of pressure 
in the disohorge tube of cold-cathode cathode ray 
oscillographs. It operates on a diffusion principle, 
and m this cape permits of oontmuous variation of 

is- 


discharge tube pressures from 0 6 mm mercury to 
‘black’ vacuum at 70 kdovolts. C. H. Colub : The 
use of charcoal m mamtammg high vacua. Measure- 
ments have been made of the bmiting pressures 
reached by charcoals and silica gob cooled with 
liquid air or liquid hydrogen when a small, constant 
stream of gas is admitted mto the apparatus B A. 
Fkrbday On some measurements of magnetic 
susoiiptibilitiee at high temperatures Details are 
given of an electromagnet which has bem specially 
built for carrying out measurements of small sus- 
ceptibihties a method, previously described by 
the author, m which speoicdly designed pole-pieces 
are used. The method is applicable whether the pole- 
pieces are or ore not saturated An iqiparatus for 
the determination of susceptibilities at high tem- 
peratures is described in detail. J. S. Frbston and 
L. H. MoDkbmott . The illummation-responae 
charaotenstios of vacuum photoeleotno cells of the 
Elstor-Qeitel type. The authors deal with the present 
status of the vacuum photocell as regards propor- 
tionahty of photoeleotno current to moident illumina- 
tion, and give a senes of observations which show 
that while excellent cells are obtainable, their 
employment for precise work without a previous test 
18 unsafe A theory is developed which accounts 
for the observed ro^ts Attention is directed to 
the dependence of the illummation characteristic upon 
the colour of tho light employed. 

Paris 

Academy of Sciencts, January 22 (C’ H , 198, 294- 
408) Tho president onnoimc^ the death of Pierre 
Bazy, member of the Section of Medicme and Surgery. 
JtruBS Dbach The quadratic mtegrals of tho 
equations of dynamics and tho conjugated systems 
of Euclidian space of n dunnnsions J CoerrAMTiM 
Mow ideas in connexion with potato disease (En- 
roulement). On repeatmg the exjieriments of Newton 
on the effects of altitude on potato diseases, it is 
concluded that high altitude does not cure such 
diseases, but causes them to become less virulent. 
These resultH siiggest the possibility of realiHing true 
vaccinations of plants Puuibk Wbus A senes of 
coofflrients mtorvoiung m certain phenomena de- 
pending on thermal agitation Louis Boy . The 
apparent diameter of the stellar discs J. CABAmras 
and J DurAY Tho spectral analysis of tho light of 
the nootumal sky at the Pio du Midi Besides a 
continuous spectrum, with dark Fraunh6forhnos, there 
ore present a large number of emission bonds and 
luma, the mont intonso of which is tho green line of the 
polar aurora A list of these lines is given. These an 
shown to be omitted m tho upper atmoephem. 
Edouabd Chatton . Tho pendmian origm of the 
Badiolana and the parasite mterpretation of oniso- 
sporogenesis Antonin Gosskt was oloctod a member 
of the Sootion of Medicine and Surgery E J. 
GuMBBL ; The moments of the final distnbutions of 
the mth value Paul AuiXANDBonr ; The Betti 
groups at a point. B db KxnABjiBTd : The topo- 
logical character of conformal representations. A. 
Bobbnblatt : The biharmonio equation with two 
indojxmdent variables Chadbnson : Mean squam 
functions capable of summation. Mandblbbojt : A 
new quasi -analytical class of indeflmtely derivable 
functions V. A Kosnrznr : The mathomatioal 
study of the problem of glacial periods. L. PoN- 
TBJAaiN : Contmued Abelian groups J Dblsabxb : 
Mean periodic fimctions. Aby J. Btbbntblo ; A 



March 17, 1934 


NATURE 


427 


method of determination of the trajectory of a boily 
in movement m mtorplanetary epaoe by an obeervor 
connected with the mobile system L Santok A 
Ruporsonio blower with a high velocity coefficient 
L CoumoNAi. The mechanical balancing of 
lotating masses A Mabtinot-Laqard* . An 
anemometer insensitive to changes in the direction 
of the wind A modification of the Dines anemometer 
V GROurrt'U Occultatioiis of stars by the moon 
ntMerved at Strasbourg from 1926 until 1032 Ko- 
(luctions and discussion RmiAMUBii Oambrtta 
T he measurement of small light intensities by moans 
of the photoclectnc coll Rbn^ Audubeht luid Jean 
K ouLUCAU . The mfluonoo of water m certain 
rectifying contacts Rectifiers containing powders of 
motalhe salts are affected by the presence of moisture 
III the powders Quintin . The rdlo of the barrage 
layer m rectification by imperfect contact J 
Mrroieb . The possible different typos of electrical 
oRcillationa M Pauthenier anil Mhe. Moreau- 
Hanot The influence of isolated conductors on tho 
coronal discharge Tu V loNEsru . The propagation 
of energy in tubes containmg lonisixl gases Ny Tsi- 
Zi and Voo Shueh-Lino . Tlie contmuous spectrum 
of noon D S^vArian , Tho spectrum of atomic 
nitrogen (N 1) m ammonia and in mixtures of 
hydrogen and nitrogen Maurice Curie and F 
JouoT • Tho radioactivity of samarium About a 
year ago Hevesy and Pahl showed tiiat samariiiin 
emitted « rays The authors, using another method, 
obtain results confinnmg tho radioactivity of 
samanum. La Goumitein Recoil atoms in gaseous 
media Pierre Auger : On the y-rayM produced by 
tho passage of neutrons through hydrogenated sub- 
stances. The author has studied the curvature of 
the trajectory of tho particles in a magnetic field of 
7000-8000 gauss Tho results are not in accord with 
tho mtorprotation by Lea of these phenomena P 
fiAVsi, , The complex radiation oxcit^ m alummium 
by the oc-particlos W Hronibwbki and K Weho- 
isiWBKi The struoturo of tho gold copper alloys 
(’urves arc shown for melting pomts, eleotncal con- 
ductivity, temperature coefficient of tho eloctrioal 
conductivity, thoimoelectnc power, imd Imoar co- 
efficient of cxpannion Different curves were obtained 
in some oasos when slowly cooled or tempered alloys 
wore taken No indication of tho cxis^oe of the 
comjiound Au,Cu, was obtained. £iinkst and 
Maruetj,e Kahane a general method for tho 
dcteimmation of sulphur m organic substances Tho 
oxidation is carried out with a nuxture of nitrio and 
porohlorio acids in tho prosonoe of a small proportion 
of lodio aoid R Paul ■ Dromme donvatives of 
ti'trahydropyrane Maboel Castrras . The tcotonio 
of the north slope of the Pyrenees. L Dubsbtret 
T he deposits of mineral hydrocarbons m Syria and 
Liban, J Gubleb Tho stratigraphic value of tho 
Fusulmides of tho Permian PaulGuAbin: Hydro- 
cyonio aoid m the Qraminaoea : Meltca and Oynenttm. 
H Colin and Mllb J. Payen . The sugar of 
Ihvulana huUata. A. and R. Sabtoby, J Meyeb and 
Ebnst : The inhibiting influenoo of radium on tho 
growtli of the rootlets of Lens eseulenta. Modifications 
of tho mmunum hindenng dose under the mfluonoe 
of favourable ions ANDRii Kling, J Froidevaux 
and Ii'Alix Dubois . The rdle of the fatty material 
contained m flours. A Maublanc and Roger : 
Phthinosis of the ooffee plant. Maboel Bauoouin 
T ho age at which birds eon migrate. From tho 
experiments desonbed it would appear that buds can 
migrate when six months old. Mioa. Luoib Rakuoin 


and Roger Netteb A avitoramosis and the 
utilisation of lipids J Donato, R. jAoquor and H 
Penau • The influenoo of vitamins A and D on the 
humoral reactions in human tuberculosis Nils 
Stendal Tho presenoo of sohcylio ocid and of 
phenylaoetio acid ui the aoetone -soluble fat of the 
tuborclo bacillus Raykono Hovasse ; Ebnoooee, 
Dinofiagolhe and Rodiolaria Mllb Bfrthe 
Bieoheleb . A dinoflagellan with pormuclear 
capsulo, PUctodmxum nv^eovolwUum anil on the 
relations of the peridinians with the Rodioluria 

Vienna 

Academy of Sciences, Novomber 23 O rro Brunner 
and Role W6hrl . Chemistry of bark substances (2) ; 
components of hazel bark This bark ooritains a 
hydrueorbon, lignoceryl aloohol, sitosterol and a 
Tcsmol CwU„U,. which is identical with the lietiilm 
of birch bark The eorylol and tho sterol of m p 200” 
found by Zellner and Foinborg (1923) are merely 
mixtures of betulin and sitosterol Otto Brunner 
and Franz Gboe Synthosis of 1-othyl 6-mothyl- 
and l-ethyI-7-methyI-naphthaletie These synthesis^ 
hydrocar^ns are l^th difforont from that obtainixl 
on dehydrogenation of amber , for tho latter tho 
constitution 1 2 5-trimethylnaxihthnIcne is thus 

confirmed Hans Mayerhoebr (kinditions for tho 
production of thorium B -f C preparations The beet 
metallic precipitant, time of activation, temperature, 
oto , for obtammg Th C and Th B + C have been 
determined Kasimib Grab Onghtness of oomet 
1932 h (DodweU-Forbes). Photometno obsorva* 
tions durmg two months at the Porto Cristo station 
in Mallorca show that, apart from occosional short 
deviations, this oomet shows a smooth brightness 
curve which may be roprosentod satisfactorily by 
the reduced brightness 7 83 mag and by the ex- 
ponent 5 8m the radius vector Walter Bern- 
HEiMER Intensity of ultra-violet solar radiation 
(X 3200) between April 1026 and Juno 1033 This 
radiation varies with the time, but during two thirds 
of tho whole tuno of observation tho variation was 
absolutely ojiposod to tho sunspot penodicity. The 
positive correlation between the solar constant and 
the ultra-violet radiation, required by theory, was 
not observed. Alexander Tornquibt Tho mmoral 
deposits of tho Dolomites and Veiietia (1) the 
pyntos moss of Agordo K Heinz ■ Observations 
on tho cytology of tho species Pdhfgonatum and 
ConvaUana. L. SladoviO Attack of metals by 
liquid, binary, organic systems. Iron and aluminium 
were not attacked by the systems exammod Copper, 
howovor, was aotod on more rapidly by tho systems 
anilino-phenol, anilino-nitrobonzeno, and p}rridmo- 
phenol — all of which form compounds m tho hquid 
phaao — than by tho separate components On the 
other hand, benzene-aniline, which forms no mole- 
cular compound, is loss corrosive than its constituents. 
Gustav OOtzinoeb and Vilhelm Miltuers The 
northern quaternary of Silesia and Moravia. Karl 
HdLZL Recent investigations m East Salzkammer- 
gut 

Novomber 30 Fbanziska Seidl . Action of 
radium radiation and X-rays on piezo -quartz Ex- 
penmenta with a number of quartz plates show that 
morease of the piwo-oonstant by radioactive radia- 
tion or X-rays apparently depends on the mogmtude 
of this oonstant m the non-inadiated state, and that 
the morease in oonduotivity oaused by the irradiatian 
must also be oonsidered Ernst Bxutbl and Artur 
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KtmRLNinu Somtiuii of lodmo by flbroiu materials 
(1) vegetable hbres Ebnbt Bxutki., HKRBRaT 
Habkrlandt and Artt^ Kutzxlnioq . Coloration 
of marble m iodine vapour and the nature of the 
polmhed layers When exposed to dry lodmo vapour, 
marble nssiiines a yellow or reddish-brown eoloratioii, 
the intf'nsity of which is greatest fur sawn siirfaoen. 
Polished surfaces also are deeply oolounsl, but those 
etchisl by ueiil, giinding or sand blasting an< coloured 
to less extents It is oonsidcreil that the polished 
surface layers consist of crystallites of colloidal 
dimensions, then marked sorptive capacity resulting 
from flic arcumulation of granule bounclarusi, Artub 
Kt-TZRnNioci (1) Change m certain properties of 
Bine oxide in consequence of moelianical demands 
Subjection of zinc oxide to grinding oi piessing 
proiliiccs marked alteration of the colour and 
liuniiiesLenco ofleots (2) Fluoresoenoe of zinc oxule 
at the temperature of liquid air Tlio fluoreseent 
properties of various zinc oxido prejiarations arc 
greutlv enliiuicod when the oxides are coulotl in 
liquid air Otto Brunnkr and Franz (Ihuf 
S ynthesis of 1 methyl 2 ethyl- and 1 -ethyl-2 methyl- 
naphthalenes Anurras Trurnsb Explanation of 
the stratigraphic relationahipa in the mountain region 
amiuid Murnii 
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KiTozMiis Koiirrv, at A lA (in the miiins of the Linnesn 
Huiiotv, Burlington House, Piccadilly, W 1) — Prol 
R J A Berry ‘ Seme Modem Vieaa of the Human 
Mmd and its Disorders" (J>ontem Demonstration) * 


Wednesday, March 21 

Ro\ AL MKTruHuLOoioAL SOCIETY, at 7 30 (in the hall 
(if the Royal Goognphical 8ociol>) — J M Stagg 
‘The British Polar Year Rxpeditioii to Fort Rae, 
Canada, 1032-33” 

Koval Hoc irrt nr Arts, at N — D S Ruhcuxls ‘Wire 
less Communieatiuiis with the Mount Kverost Ex- 
pedition, 1033” 

Royal Entomolooical SoeiFTY or London, at 8 — 
K R 8 Morris "Entomological Excursions in West 
Afrua" (Film ) 

K Mellanby. “FoLlon Causing Insect Death" 


Friday, March 23 

Roial Astronuiiioal SneiETY [OEoraYSiOAL MRrriNO], 
at 4 30 — DiHLUSHion on ‘‘Ocoanio Circulation” to be 
opened by D J Matthews 

Institutiun of Professional Civil Servants, at 0 48 
(at the Royal Society of Arts). — J M Stagg "The 
British Polar Year Expedition to Fort Rao, Canada, 
1032-33” * 

Royal IssTiximov, at 0, — Lord Rutherford “The New 
Hydrogen” 


iNSTiTiTioY OF Naval Architbois, March 21-23 — 
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— ^Tliirtieth annual conference to be held at Oxford 
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Scottish Chemical Industries 


T hat it should become neoessary to re-inspire 
Scotsmen with a belief m their own country 
seems strange indeed to those who dwell south of 
the Tweed, where the frequent demonstration of 
northerly jiatriotism is received with good- 
humoured tolerance and not a httle pnde. 
Scottish industry, however, is m different ease 
from her highlands or her history, so that it 
has been thought desirable to enlist voluntary 
help m the promotion and development of 
all branches of industry m Sootland, and in 
that re-inspiration which will lead through eon- 
fldenoe to ordered effort and material suooess 
Such a voluntary, non-pohtical, non-trading or- 
ganisation IS the Soottish National Development 
Council, which was formed m 1931 under the 
auspices of the Convention of Royal Burghs and 
the Association of County Councils in Sootland. 
The Council, which enjoys the patronage of 
H B H the Pnnoo of Wales and has as president 
the Earl of Elgm and Kincatdme, undertook last 
year the task of constituting a number of expert 
techmeal committees to investigate and report on 
the present position and tendencies of mdustry in 
Scotland , cm “the advantages enjoyed and the 
handicaps borne by Sootland m oomparison witii 
England and other >oompeting oountnes, and to 
make recommendations Tor the exploitation of the 
former and the alleviation of the latter" It was 
considered important to examine the state of the 
chemical mdustry as soon as possible, and a survey 
of the position m that sphere of national activity 
has now been published* 

The report opens with a significant phrase 
"The chemical industry,” it states, “has never 
been of outstandmg importance in Scotland — 
unless one views it m its widest scope, m which 
almost every mdustry is chemical " In the latter 
assertion hes justification for the insistence with 
which IB advocated, m responsible scientific and 
industrial quarters, a wider reoogmtion of the 
fundamental place of ohemistiy, of course with its 
correlated sciences, in preparation for mdustnal 
careers, partiouJarly m preparation for the tasks 
which fall to the mdustnal and pobtioal directorate. 
In these columns the value of chemical scienoe as 
an educational apparatus, m addition to its obvious 
claim to a prominent place among vocational 
subjects, has often been emphasued ; onoe again 


> Hniort or the OominlUee on the Cbeadoel Indiutir in SootUad. 
SeoUtib NeUanel DavelnpiiiMit CooneB KeoDonio SnlM, No « 
(Qhu«ov, SB Klmlinnk OneoeBt) W net. 
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yre aaseit that the Btudy of ohemistiy need not 
always premise a career at the bench or in the 
factOTy, but that it provides a background of 
rational method and speoifio information whi(di la 
of tiic greatest value in the ramifications of modem 
induBtoial and economic life. Such training could 
not but load, for example, to a greater appreciation 
in financial droles of the material benefits to be 
derived firom scientific research properly oiganised 
and adequately firumced , and to a far more 
widespread determination, whore power already 
exists, to recruit the ‘shock brigades* of research 
in the van of progressive industry. The report 
remarks, in fact, that competition with regard to 
many chemicals is world-wide, and that their 
manufacture, dependent as this is upon research, 
highly-skilled control, and the use of large and 
modem plant, can be carried out only by those 
organisations which are capable of affordmg all 
those requirements. 

Taxation and transport are other coiuuderations 
of prime importance in industnal development 
Wo are reminded that shr i n kage of busmess caused 
by over-taxation, or by fear of over-taxation, ex- 
presses itself in general lack of confidence , this 
holds up enterpnso on the part of existing firms 
and restrains new firms from setting foot m oertam 
areas. The suggestion is made that districts 
which have advantages, such for example u 
reasonable rates, should advertise these and thus 
attract new ventures It is surely m the end 
profitable for ratmg authonties to make only such 
demands as, m their informed judgment, will 
assist local mdustry and employment to expand 
and will attract new industries, with their corollaries 
of greater employment, more local trade, and a 
longer valuation list This consideration appears 
especially pertment m Scotland in view of the 
southward drift of industry towards large centres 
of population, although the existence of cheap rail 
or sea transport may prove a decidmg factor 
However, Scotland is well placed geographically 
for export markets, emd the extension of motor 
transport is encouragmg. 

It IS satisfactory that the report recognises that 
no useful purpose would be served by endeavouring 
to favour one portion of Great Britain at the 
expense of another in defiance of sound eccmomio 
prmciides “The considerations which govern the 
establishment and growth of an industry are, oe 
should be, purely economic, and any departure 
from this standpoint is bound to be attended 
sooner or later with financial disaster.’’ In other 


words, subsidies of whatever kind are dangerous 
expedients; the pohoy which is needed both 
locally and nationally is that which is based on 
accurate information, busiaeas acumen, courageous 
expenditure in the contmuous acquisition of new 
knowledge, and the prompt apphoatum of such 
knowledge m overcoming the competition of rivals, 
whether at home or abroad. 

Fermentation industries provide us with an 
example of potential development which will de- 
pend for its fruition on chemical research. The 
Scottish fermentation mdustry is, of course, 
severely handicapped by the eftromely heavy 
excise duties on whisky and beer , moreover, 
pubho opimon and consequent legislation tend, 
and rightly so, to restrict its oppOTtunities for 
expansion by discouraging the excessive consump- 
tion of alcohobc beverages But alcohol is more 
than a beverage , it is a source of power and a 
substance from which numerous organic products 
may be derived Therein hes its economic im- 
portance As regards its use as a source of 
power the Government might well consider 
the suggestion that a minimum percentage 
of industnal alcohol should be incorporated m 
petrol , this action has mdeed already been taken 
by a number of countnee which have no indigenous 
supply of petroleum So far as alcohol as a syn- 
thetic organic chemical is concerned, the report 
looks forward to the time when "the number of 
products made from ethyl alcohol and from other 
compounds obtained by fermentation may be 
almost as numerous as the progeny of coal tar’’ 
Let us hope that our fermentation industries and 
our agncultunsts are fully alive to the imphcation 

Deohne m the shale, textile, and shipbuilding 
industries m Scotland has affected the heavy 
chemical industry, which is primarily concerned 
with the production of raw materials for other 
manufactures, and tangible development is difficult 
to foresee However, Scotland has had a large 
share of the explosives trade, gaining considerably 
by amalgamation of those interests As a producer 
of leather she is in a rdatively poor position, 
partly because most of the boots and shoes sold 
in Great Britam ate made at Northampton or 
Leicester, and partly because she is laigely de- 
pendrait on outside sources for raw material The 
patent leather industry u not carried on at all 
nrath of the Tweed, sinoe in its early days lade of 
adequate sunh^t for hardening the oil film 
mihtated against its establishmmit thne ; hence 
we are now dependent on Cmtinental and Amenoan 
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supplies The bleaching, dyeing, and oalioo- 
pnntiog industry suffers from the Indian duties 
and boycott aiul from the growth of Japanese 
oompetition ; “it seems unjust that Japanese 
goods should be admitted into any Empire markets 
on the same terms as British goods, while Japan 
imposes prohibitive tanSs against British goods m 
all temtones under its oontrol’’ The report on 
the rubber industry refers to the serious handicap 
of the tax on petrol and similar ‘spints* consumed 
m manufacturing operations , m the case of one 
Scottish concern a duty of 6d. per gallon adds 
£6,000 annually to manufacturing chaiges. 

Iodine oontmnes to be produced m Scotland, 
considerable quantities being still made fiom kelp 
at works in Falkirk and Clydebank, and it is 
mteresting to note that there is one small works 
m England extracting lodme from kelp The 
amount obtamed from this source is, of course, 
(Hily a nnall proportion of the available supphes, 
most of which comes from Chile Again there is 
heavy competition from Japanese manufiMturera 
who, not being members of the lodme Convention, 
sell below Convention rates Other mdnstnes to 
which reference is made mclude those concerned 
with pamts and varnishes, cement, chemical plant, 
bazytes, coal, bitumen, wood and bone distillation, 
pharmaceutical products, food colours and flavour* 
mgs, bichromate, firebricks, disinfectuits, soap, etc 

The pharmaceutical mdustry regards as neces- 
sary such regulations as have been imposed by 
legislation, but oertam other mdustnes oomplam 
of obsolete restrictions, while there is frequent 
reference to the need for cheap transport and 
amelioration of the burden of taxation It is 
suggested that Scottish manufacturers might 
exploit the goodwill which Scotland is said to 
enjoy in foreign countries by marking their goods 
"Made in Scotland’’. England, which owes so 
much to Scottish brains and Scottish character, 
will not begrudge any advantage which this 
delicate advertisement confers 


Modem Thermodynamics 
Modem Thtrtnodynamica by lAe Methode of WiUard 
Otbbo. By E. A. Guggenheim Pp xvi-i-206 
(London : Methuen and Oo , Ltd , 1933 ) 
10s fid net. 

I T u an almost universal experience that thermo- 
dynamics is harder to understand than 
Ofdmary dynamics. For whatever reason this may 
be, the consequenoe is that in the textbooks it has 


not acquired the same standardised routme of 
development as has dynamics, but is treated from 
a great number of different angles As its title 
suggests, the present work usee the manner of 
Gibbs, but it takes advantage of tbe great 
advances that were consequent on Gibbs’s work 
to bnng the subject up to date The author has 
achieved a very high degree of success in his 
intention, and it is perhaps not too much to say 
that the book possesses not only the virtues, but 
also some of the defects of the great classic on 
which it is baaed. This criticism is not mtonded 
to belittle the book, which has much of the same 
classical character as its original ; a cjmic once 
said that a classic may be a great book, but that 
it IS often one that is too dull to read, and 
though the saying is mappropnate here, still some 
readers may feel a famt echo of the sentiment, 
just as they would in roadmg its prototype. 'The 
resemblance of the two is m many ways very 
close , thus Gibbs never explains the elementary 
parts of the subject and nor does Guggenheim, 
though he is kmder than his predecessor m that 
he gives references for them to books which make 
entirely satisfactory mtroductions 
Having got his basis, the author proceeds in 
the same leisurely and systematic manner as did 
Gibbs to develop all its oonsequonoes ; everything 
IB simple and straightforward, and the only 
trouble 18 the same as that which must have 
assailed many of Gibbs’s contemporaries, the 
feeling ‘It is aU very moe, but what is a chemical 
potential anyhow ! ’ ’ In those days this was mevit- 
able as no chemical data existed to illustrate the 
subject, but in view of the work of G N Lewis 
and others, the matter is very different now and 
it would have been quite possible to give detailed 
numencal examples to illustrate all parts of the 
subject. Granted that to do so would have rather 
diminished the resemblance of the book to its 
prototype, yet the departure would have been a 
material help , and it is surely no part of the tribute 
of reverence we should pay to a great work to 
msist that the difficulties under which it was 
written should be mutated 
As to the details of contents, the book begiiu 
with a short account of foundations The author 
makes a very just comparison between thermo- 
dynamics and dynamics , m dynamics the be- 
ginner learns the subject starting with Newton’s 
laws, but for more advanced work a new founda- 
tion is made with the help of Least Action. This 
IB usually preferred by the expert, but would be 
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useless for the beginner, and the present work is 
to be likened to the more advanoed tjrpe m 
dynamics. There is no explanation of entropy , 
it IS regarded as a primitive idea like temperature 
This seems an admirable plan, but it is incom- 
pletely worked out, smee the consequence must be to 
degrade energy to some less primitive position, for 
otherwise there would bo throe primitives instead 
of the usual two However, nobody ever agrees 
about foundations, and the only generalisation 
about them that holds (and even this will command 
almost universal dissent) is that though they are 
things one cannot do without, the exact form of 
them is a quite unimportant matter of taste 

In the second chapter the author develops all 
the general differential relations of the subject, 
and a most attractive feature is that everything 
IS systematically done for all four forms of the 
thermodynamic potentials, mstead of allowmg 
one of the four, the mtemal energy, to have its 
usual but immented position of pnvdege After 
this, the author proceeds to budd up the whole 
of rhemioal thermodynamics, starting with systems 
of a single component, and then treating of gaseous 
mixtures, and so amvmg at his mam subject of 
solutions These he elassifieB mto ideal, semi-ideal 
and non-ideal, and the special discussion of the 
intermediate type will probably bo found a most 
useful simplification of the subject Making a 
cross-classification in another chapter, he discusses 
solutions from the pomt of view of their dduteness 
Altogether, solutions are very fully treated, the 
origmal ideas of Gibbs being supplemented by the 
fruitful conceptions of fiigacity, and of activity 
and osmotic coefficients, which have been brought 
to the fore by Lewis and others These conceptions 
have served to make the dry bones hve , our only 
criticism of their discussion here is that the bones 
are discussed as they would be in a work on 
theoretical anatomy, rather than as m one on 
natural history 

Then there are chapters on electro-chemistry 
(but not including thermo-electnc phenomena), 
and on surface phases , this last mcludes not only 
the thermodynanucs of surface tension, etc , but 
also the qmte different subject of such surfaces as 
grease films on water, which were unknown in 
Gibbs’s day There follows a very shmrt chapter 
on radiation, which tells too httle or too much, for 
it gives Stefan’s law, but not that of Wien. The 
final chapter goes outside the field of classioal 
thermodynamics and gives a short account of the 
so-called third law, and of chemical constants. 


The author adopts the necessary data from 
statistical theory, wisely avoidmg much explana- 
tion, and illustrates the results by good short 
discussions of many of the substances for which 
the chemical constant is known ; m this par- 
ticularity he advantageously departs from the 
rather too abstract method of the purely thermo- 
dynamical part of the book 

It will bo seen from the above that the book is 
not to be regarded as an introduction to thermo- 
dynamics It will find its use partly by the mathe- 
matical student who wants everythmg set out m 
an orderly and systematic manner, and partly by 
the physical chemist who wishes to see how his 
more speoialised ideas can be fitted mto the 
general scheme Altogether, it will be found a 
most useful work of reference for the general 
theory of chemical thermodynamics. C G D 


Richard Trevithick 

Btekard TremthuJe ‘ the Engirteer and the Man. 
By H W. Dickinson and Arthur Titley 
(^Drevithibk Oentenaiy Commemoration Memorial 
Volume) Pp. xvii-f290-t-18 plates (Cam- 
bndgo ; At the University Press, 1934 ) 10« 6d 
net 

I N Wilham Walker’s weU-known group of 
British men of science ahve in 1807-8 there 
is no more romantic figure than that of Richard 
Trevithick, who at that time was struggling with 
the problems of steam transport by road, rul and 
nvor and was also endeavouring to bore the 
tunnel known as the Thames Archway beneath 
the Thames between Limehouse and Rotherhithe 
The latter was a project which Trevithick, with 
that buoyant optimism which was one of his 
characteristics, had undertaken, thinking “this will 
be making a thousand pounds very easey, and 
without any risque of a loss on my side’’ Entered 
upon without sufficient preparation and with 
inadequate appliances the scheme proved a failure, 
but Ttavithick’s position as the engineer of the 
concern had some share in making his name widely 
known and perhaps had some influence on Walker 
when choosing his portraits for the group of 1807-8, 
At any rate, we know to-day how well Trevithiok 
deserved to bo placed beside Watt and Telford, 
Brunei and Maudslay, Davy and Dalton 
The outstanding feature of Trevithick’s life- 
work was his application of the high-pressure steam 
engine In this direction he was a great pioneer 
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and this at a time when the practices of Watt 
were looked upon by many as the acme of achieve- 
ment Trevithick’s early life was passed amidst 
the Cornish mmes where Boulton and Watt’s low- 
pressure engines working with steam at 2 or 3 
pounds’ pressure had saved many a mine from 
closing down Boulton and Watt, say the authors 
of this book, wore “the greatest benefactors that 
Cornish mimng has over had” Where Trevithick 
got his revolutionary idoa of making small compact 
engines without beams, air pumps and condensers, 
and circular wrought-iron boilers, usmg stoam up 
to 60 or 100 pounds’ pressure, we do not know, 
but he had already launched out in this direction 
before the patent of Boulton anil Watt had expired 
It would bo a mistake to think of Trevithick 
as whoUy absorbed by his engine work, for he 
was seldom content with only one iron m the fire 
and was easily lured aside from the mam business 
of the moment Yet as can bo seen from the 
chronology given by Messrs Dickinson and Titloy 
m this admirable ‘Life’ of Trevithick, the high- 
pressure engine ran as a connecting thread through 
hiB whole career In 1797 ha made models of 
stationary and locomotive engmes, m 1798 ho 
constructed his first high-proasure windmg engines, 
m 1801 his first steam carnage and in 1802, with 
Vivian, took out his great patent A year later, in 
1803, he made his second steam carnage together 
with some stationary engines for Wales, m 1804 
he constructed the Penydaran rail locomotive, m 
1806 tho Newcastle locomotive, and these were 
followed in 1806 by his steam dredger and in 1808 
by his locomotive Catdi me tuho can Overtaken 
by sickness and bankruptcy he then returned to 
Cornwall, whore dunng the years 1811-1814 ho 
made high-pressure pumping engines, agncultural 
engmes and engmes for the Peruvian mmes for 
which low-pressure oondensing engines wore un- 
suitable It was his work for the Peruvian mines 
which opened to him the prospects of wealth and 
led him m 1816 to sail for South Amonoa. 
That great adventure, of which we would know 
mure, failed through causes beyond his control, and 
when eleven years later he returned home, his sole 
poesessionB were “the clothes he stood m, a gold 
watch, a drawing compass, a magnetic compass, 
and a pair of sdver spurs” As always, however, 
he faced the situation quite undaunted, and to his 
later years belong those flashes of genius of which 
the authors wnte so sympathetically m the sixth 
and last chapter of their book 
Of Trevithick’s upbringing, his environment, his 


character and abihties, his generosity tuid want of 
prudence, his fertihty of mvention, his thought- 
lessness m domestic affairs, his triumphs and his 
failures, each must read for himself He was no 
ordmary man and had some of the attnbutes of a 
gomus and a hero. Bom in Cornwall in 1771, he 
died m poverty at Dartford m 1833, and last year 
his centenary was oommemoratod m a worthy 
manner To that commemoration wo owe tho 
pubhcation of this book Tho Commomoration 
Committee deciding to publish a momonal volume, 
Messrs Dickinson and Titloy generously offered 
their partially completed work and it was aooepted 
Funds, however, not being forthcoming in sufficient 
amount to pay for its printing, Messrs Babcock 
and Wilcox, Ltd undertook to bear the cost of 
pubhcation as thoir special contribution to tho 
Centenary Fund In those happy circumstances 
tho book DOW makes its appearance in a style worthy 
of tho publishers and at a price at which no one can 
cavil It IS admirably illustrated and besides the 
chronology and the six chapters dealing with the 
various stages in Trevithick’s career, there are 
appendices dealing with his memonals, his patents 
and his descendants It is oortamly ono of tho 
best that wo know of engineering biographies 


The Werewolf 

The Werewolf By Montague Summers Fp xiv+ 
307 -1-8 plates (Tjondon Kegan Paul and Co , 
Ltd , 1933 ) 15* net 

T HERK are vsnous ways of approachmg the 
problem of tho occult, as has been shown in 
the literature on witchcraft which has appeared m 
the last decade The fashion of a previous genera- 
tion which regarded it as a moro superstition of 
the Dark Agos, happily, has passed away m favour 
of a more rational attitude such as that of tho 
anthropologist, who socks to relate tho bohef to 
the magical and religious practices of primitive 
peoples, as an aocompomment of a phase in man’s 
development, or of the psychologist, who seeks to 
denve an explanation of magical phenomena from 
mental aberration 

Tho behef m the werewolf, the ‘man-wolf’, who 
puts on an animal form and preys on his fellow 
men, which was current in medieval Europe and 
survived down to modem times, is thus regarded 
either as of a piece with the behef of primitive 
peoples in the possibihty of ‘shape-shifting’ and, 
generally, as belonging to their attitude towards 
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aoimala aa in some way unoanny , or, alternatively, 
as based upon mismterpreted observations of 
perversionB, such as neorophany uid lyoanthropy, 
or forms of hysteria and delusional insamty, to 
which the social and economic conditions of the 
Middle Ages rendered the populace especially prone. 

Mr Summers oonfinee his study of the werewdf 
to its ooourrenoe m Europe, passing over in a 
brief reference the werehons, tigers, hyenas and 
leopards of primitive peoples. He also includes m 
this class the fox behof of Chma, strictly speaking, 
this is not a werewolf bohef, but its contrary, for 
the Chinese fox spirit turns into a man or possesses 
a human being and not vice versa Mr Summers 
deliberately seta aside the evidence from pnimtive 
peoples and he rejects the anthropoli^oal pomt of 
view m favour of the thoologioal, to whioh he 
regards anthropology aa merely ancillary Hence 
the belief is treated from the angle of Cathoho 
orthodoxy, and apart from chapters dealing with 
the records of oases of the werewolf in the vimous 
European countries, discussion is confined to the 
opmions and rulings on the subject of the were- 
wolf of writers on witchcraft and magic in the 
Middle Ages and immediately sucoeedmg centuries 
Mr Summers has an intimate and extensive 
knowledge of this literature, and his careful 
analysis and full quotation from the authorities 
provide a mass of information on this aspect of 
medieval thought, as well as a useful guide for 
the use of those who wish to pursue the subject 
further 

The werewolf m theological argument was re- 
garded as closely allied to the witch , both wore 


believed to derive their powers from a pact with 
the devil. As the object of the change of form into 
a wolf was to prey on human beings and devour 
tiieir ftesh, the werewolf was also dosely related 
to the vampire. Hence it is not surprising to find 
that the werewolf belief flourished in eastern 
Eurt^, the home of the vampire , and there both 
beliefs still survive. Russian peasants to-day think 
that Lenin for a tune was a boar. Here they are 
m agreement with their forerunners, for m the 
sagas of northern Europe, the animal form assumed 
was the bear, and the prevalence of the beUef is 
shown by the familiar expression ‘berserk’ It is 
well known that this peculiar relation with the 
bear still holds among the primitive tnbes of 
northern Asia across to the Par East, where it 
takes the form of the boar cult, with which the 
writings of Sir James Fraser have made us familiar 
It IS unnecessary to look further for an analogy 
upon which to base a suggested origm for the 
werewolf type of behef , but this )fr Summers 
would be precluded from admitting as relevant by 
his theological prepossesauins 
Medieval theologioians, not having the advantage 
of a Su: James Frazor to assist their speculations, 
were faced with the dilemma of either denying a 
fact accepted as such by the Church, or supjxirting 
an opimon dangerously like a heresy m attributing 
an act of creation to a power other than God 
Their subtle arguments and skilful evasion of the 
difficulty leave the reader to ponder the moe 
problem of the conflict between authority and 
soientiflo evidence, which Mr. Summers solves by 
whole-hearted acceptance of the former. 


Short Reviews 

qytologioal and genetioal work is brought to bear 
on these problems, and the early but often for- 


WundiompenatUtoa, TransplanteUtoa und Ohimaren 
bet PflMum. Von Prof N P. Krenke. 'Cbersetat 
von Dr N. Busch Redimert von Dr 0 Morits. 
(Monographien aus dem Qeeam^biet der Phys- 
lologie dm Pflanzen und der 'Dere, Band 20.) 
Pp. xvi-t-034. (Berlm • Julius Springer, 1938.) 
80 80 gold marks 

This extensive work first appeared m Russian m 
1028 under the title “The Surgery of Plants” The 
German translation has been edited and brought 
up to date with tho aid of the original author It 
is a thorough-going treatment of growth reactions 
following wounding and the phenomena connected 
with transplantation and graftmg firom a causal 
point of view Regeneration is considered firom 
every aspect, inclndhig chromosome multiplication, 
hormones and the weory of mitMenetio rays. 
Many teratologioal phenomena find here a causal 
explanation A considerable amount of modem 


gotten work of Darwin is extensively and aptly 
quoted. 

A well-illustrated section of 240 pages deals 
with the formation and structure of ohmtsraa, a 
field m whioh Prof Krenke has made extensive 
studies. The whole subject is treated m a way 
whioh will throw further light on their nature. 
The last section deals briefly with the introduction 
of foreign substances mto plants and acquired 
immunity. 

The extensive bibhography includes many 
Russian papers which i^ht not otherwise be 
known m other countries. Notwithstanding the 
usefulness of this work, the price appears mor- 
dinately hi^ even although two coloured plates 
of ohimsaraf Sotanvm firuits are mohided 

R R. G. 
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The C%^ of Qit Ooldfi^. By T C Bougfaley. Pp 
xiii+146 + 29 plates (Sydney Angus and 
Robertson, Ltd ; London Australian Book 
Co., 1033 ) Q» net 

Mb. RonoHLBY has written perhaps the best book 
on gold-fish culture that has yet been published 
It IS a most useful volume, well product and full 
of mtercst from beginning to end The author 
thoroughly understands his fish and shows how 
they will respond to considerate treatment Those 
who read these pages will never wish to keep a 
gold-fish in a bowl again, but they certainly will 
wish to keep a real aquanum and care for the 
fish in it , moreover, directions arc given for 
making the aquanum or pond at home, which 
must appeal to many craftsmen 
The vuieties of gold-fish are numerous and 
new kinds are constantly appeanng Breedmg 
gold-fish IS an exciting occupation and apparently 
not so very difficult if care be given to essentials 
The aquanum made, one is taught how to supply 
it with suitable plants The vaneties of gold-fish 
are discussed and their food, also which animals 
may be put in with them to advantage and which 
should be avoided Tbero are chapters on spawmng 
and development, the garden pool, animal pests m 
[Kinds and diseases of gokl-fish. 

Not only are the life-histones of the food animals 
discussed, but also those of the diseases to which 
the fish are subject and of those animals which 
may be found m the pond Thus the mosquito is 
useful as the larvae are a good food, pond beetles 
and dragonflies ue harmffil, the la^aa eating the 
>oung fishes The information given on the 
diseam which so often affect gold-fli^ is extremely 
interesting and full remedies are discussed 

Virus Ihseeues of Plants By Dr John Gramger 
Pp viu H04-I-6 plates (London Oxford 
University Press, 1934 ) 6* net 
OuB knowledge of the plant vmises has mcreasod 
enormously m the last decade Wo have not yet, 
however, arrived at any definite conclusion as to 
the nature of this mterestmg group of pathogens 
In this book, the whole problem of virus diseases 
and their etiology is compressed into seventy-five 
pages, with, in addition, twenty-five pa^ of 
bibhography The first chapter is devoted to a 
very short account of the general subject. The 
second deals with the relation of the virus to its 
host plant — ^with special reference to some of the 
better known viruM It is not qmte certam that 
the suggestions in the section on cytology, that a 
1/12 m oil immersion lens is necessary for the 
examination of the X-bodies and that these bodies 
frequently disappear by the erosion of the proto- 
plasmic stream, would meet with general acoept* 
anoe among ojrtologistB CSiap. ih is devoted to 
the physiofd and chemical pro^rties of the virus 
so far as these ore known. The fourth chapter 
deals with the impwtant problem of the ins^ 
transmission of the disease and gives some meagre 
notes on the treatment of insMts under experi- 


mentation The chapter on the economic effects 
and the control of the disease is probably the most 
useful m the book It deals with methods for 
preventing the spread of the disease The classi- 
fication and descnption of virus diseases is dealt 
with in chap vi 

This book will bo of use mainly as a general 
account of the plant virus problem 

GeUtc Ornament in the British Isleji down, to 
AD m By E T I^oods Pp xix + 170 + 22 
plates (Oxford Clarendon Riess , London 
Oxford Umversity Press, 1933 ) 12s 6d net 
Ik this study of Celtic ornament, Mr E T Leeds 
has elaborate a commumcation presented to the 
first International Congress of Pre- and Proto- 
histonc Sciences in 1932 It is a survey of the 
subj'ect as a whole from the oarhest appearance of 
distmctively Celtic art after the cummg of the 
early Iron Age peoples to Bntam down to the 
b^mning of Anglo-Saxon times The vanous 
typos of characteristic motifs are traced in the 
finds from initiation to decay and their relations 
and distnbiitions analysed Such detailed dis- 
cussion was cmmently desirable, as nothmg of a 
similariy comprehensive nature had been attempted 
smee Koimlly Allen’s work on CelUc art in pagan 
and Christian tunes of more than thirty years ago 
In the meantime, not only has the material which 
Allen had before him come to be more clearly 
umlerstood, but also much now material has 
accrued, bringing with it a clearer appreciation of 
the problems which call for solution Mr Leeds’s 
views on the ronaissanco of Celtic art after the 
Bomano-Bntish uchpse, especially when they 
differ from those of Mr T D Kendnck, will repay 
careful consideration 

Neurologuxd Effects of Syphths Diagnosis and 
Treatment By Dr B Buckley Sharp (Oxford 
Medical Publications ) Pp v+92 (London 
Oxford Umversity Press, 1033 ) 7s M net 
Db B Buoklby Shabp has provided us with a 
very mterosting book on neurosyphilis , but it 
might very well have been lar^ There are 
several statements with which we are inclmed to 
find fault To state categorically that “there are 
no clmical entities exclusively syphihtio’’ is a mis- 
statement There is no ^ttcr-definod clinical 
entity than general paualysis, which is m 100 ^ 
cent cases exclusively sy^ihtic Agam, vascular 
lesions are present m certainly 80 per cent of 
neurosyphihtics 

The author appears to bo prejudiced m favour 
of including intracistemal salvarsansed serum m 
treatment, for he says he and Purves Stewart 
have never seen a return to a normal fluid without 
using this treatment This is not the experience 
of the majonty. The section dealing with dia- 
thermy might well have been expanded , a large 
amount of work has been done on this form of 
treatment, A 2 gm dose of tryparsamide is just 
as satisfactory as 3 gm and much safer. 
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The Drinkixig Habits of Birds 

By Sbtok Oobooh 

T he lover of birds vrho places a shallow dish stalker told me that he once came suddenly on 

of fi«8h water each morning beside the bird a golden eagle bathing, if not actually diinkmg, 

table and has the pleasure of seeing ehaffinohes, in a clean pool of a mil bum, and m his words 

robins and other of hia bird friends dnnk eagerly “when she had finished bathing herself she walked 

from it, may perhaps have wondered how young to the edge of the pool and shook out her feathers 

birds in the nest receive the moisture which is just like an old hen” 

necessary to them, or how sea-birds drink There may be quite a number of our land buds 

I do not think that the young of any British which do not habitually dnnk, and what of the 

birds actually dnnk m the neat , they receive great army of sea-birds that hve their whole 

their moisture m the food which is brought them, lives on the salt water ? Do they drink sea- water * 

and it is partly no doubt because they cannot Or do they never dnnk ? I do not refer to the sea- 

dnnk that the parents are so careful to shield gulls, which spend a part of their time on land, 

them from the direct rays of the sun before they but to the vast armies of gudlemots which crowd 

ate feathered It is not perhaps generklly known the rook stacks m summer as they incubate their 

that direct sunlight is fatal to young biids The eggs on and sunbaked lodges, to the colomes of 

gannet is one of the hardiest birds, yet I have razorbills, cormorants and shags, to the storm- 

known a young gannet succumb after being left loving petrels and the gannets which fly turelessly 

unattended m the nest for the space of rather a hundmd miles and more to catch a fch for the 

more than an hour while the strong August sun hungry family Thu only water which all these 

beat down upon its small, black, nak^ body birds know is the salt water of the ocean Do 

Even tho golden eagle, which leaves its eaglets they dnnk it or does their fishy food, saturated 

unprotected to the snow-laden wind, builds its with moisture, supply them with liquid enough ‘ 

eyne almost always where tho nest faces north Even if they do not dnnk salt-water, they must 

and thus is sheltered from the sun Diinng a have some means of dealing with their food, which 

recent early summer, my wife and I watched is salt-impregnated, and would probably fatal 

almost daily for the space of a fortnight at an to a land bird All who know the great northern 

eagle’s eyrie from a heather hide Tho eyne was diver, the raillemot, the black gmllemot and other 

facing north-east, and the sun did not ^ino on divers of the sea must be familiar with tho habit 

it aflOT eleven o’clock in the monung One mexm- of all these buds of dipping the bill constantly 

mg after a very cold spell the sun shone strongly mto tho water after a dive and also when swimming 

on the eyne Tho morning had been dull and This is done whether the bird has caught a fish 

close, and when the sun, shortly after half past and swallowed it, or whether the dive has been 

ten, suddenly emerged from one of the heavy unsuccessful, so that it oannot bo to clean the 

clouds, its rays were brilliant and for once I felt bill Tho impression given superficially is that the 

comfortably warm m my hiding-place 'The bird is dnnking, but I am rather inclmod to 

mother eagle was standing at the edge of tho behove that it is a habit, perhaps originally 

eyne, and when the sun appeared walk^ over to adopted when cloamng the bill It is mterestmg 

tho eaglet (which was three weeks’ old and covered to note that when human mqmrers approach a 

with thick white down) and, standing between it nestmg place of a pair of black gudlemots the 

and tho sun, slightly opened her great wmgs to birds swim rapully backwards and forwards, 

shelter it The sun increased in power, and oalhng shrilly and repeatedly dippmg their bills 

gradually, in three dietmct movements, she m the water 

spread her wings to their fullest extent and stood There is one exception to this habit of bill- 
quite motionless 'The beauty of that picture I dipping among tho divers of the sea The puffin 

shall long remember My peep-hole was not mure does not dip the bill, although it is as assiduous 

than twelve feet from the nert, and every feather a fisher as any. Perhaps it is because its bill, 

of tho eagle was distinct, the great wmg pnmanes being large and clumsy, would offer too great a 

drooping to tho sides of the eyne The sun gradu- resistance to tho water through which the bird 

ally loft the eyne and when the nest was m shade is swimming It can, I think, be safely concluded 

the eagle folded her wings, walked to the edge that this cunous habit of holding tho bill just 

of the eyrie and launched herself on the air beneath the surface of the sea while swimming 

with a sudden splendid gesture. has nothing to do with d nnking 

The young golden eagle is hatched early in Sea-gulls, although they pass much of their 
May and does not take its first flight until mid- tune on the sea, leave it when they wish to bathe 

July. During all that time it never drinks, but and dnnk There is one small loch beside the 

depends for its moisture on the food brought to AtlanHo where gulls are almost always to be 

it — hares and grouse, rabbits, even stoats and seen bathmg with relish, and they fly backwards 

sqnuTeis But does tho adult eagle drink ! Some and forwai^ between this loch and the sea, 

observers believe that it never does so, but a perhaps several tunes a day. 
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The wild whooper swan which arrives in Britain 
in autumn from loeBLnd settles at times on the 
sea, but is never happy on the salt water, although 
its relative, the sm^er Bewick’s swan, passes 
most of the wmter season on the brackish lochs 
and estuaries of the Hebrides Ducks appear 
to drink frequently, but wild geese at their 
wmter haunts must be able to go some tune 
without water, for some of the sea-girt isles 
where they hve have no fresh water upon 
them 

The grey or hooded crow is detested by game 
preservers because of its habit of stoahng eggs 
Especially when the grey crowrs have young in 
the nest they hunt far and wide for the eggs, not 
only of muse but also of much larger birds, and 
I have kmown them suck a nest of a grey lag 
goose’s eggs m a single day. It is possible that 
this egg stealing is partly to provide the young 
birds m the nest with as much hquid food as 
possible, and one can understand why young 
hooded crows should be able to exist without 
water But the twite, which feeds its young on 
seeds, the siskin, the linnet and other passerine 
birds— how is it possihle that the broods of these 
birds should live without water during thoir 
time m the nest t The passerine birds which feed 
their young on hard and dry seeds do so by 
regurgitation They swallow the seeds, and latw 
present them to their young moistened, and 
impregnated with their digestive saliva Those 
which feed their young on insects and other juicy 
hving food feed them directly, without regui^ta- 
tion 

Dr. Glover Allen, in his book “Birds and thoir 
Attnbutes’’ referring to tho drinking habits of 
North Amenoan birds, writes . 

“In the far north water may be unobtamable through- 
out wmter, but it may be possible for northern birds 
to subsist on snow I have known pine siskins 
to eat snow and onoe watched a flock of Cedar 
Waxwings engaged m catching snowflakes during a 


storm, flying up and snapping at them as if they 
were inseota Here is a subject on which more 
mformation might easily be secured " 

Elsewhere Dr Allen remarks • 

“A final word as to the drinking habits of birds, 
which have not perhaps hem suflioiently studied. 
Vie have all notic^ that hens and sparrows sip from 
a pan, raising thoir head between each sip as if to let 
tho drop trickle down tlinir throats The quite 
dUTomnl manner in which pigoons thrust m their 
bills and pump in the water like a horse cannot 
have escaped tho attention of moat Wo do not 
know much as to the amount of water birds need 
and how often they drmk It is said that pros- 
pectors ui desert country are often able to locate 
springs by watclimg the flighta of doves or pigoons 
which must drink daily and fly m from tho surround- 
ing country n'gutnrly for the purpose 

“Most sea birds are known to drink salt water 
m proferunco to frosli , indeed captive gulls may 
die without it Land birds, however, need fresh 
water No doubt Home species must go long periods 
without drinking, as m caso of cortam birds that 
moubute oontmuoiisly, for oxamplo, the female 
Hombill that is walled up in her nest cavity sod 
fed by her mate ” 

In “Jungle Side”, a natural history account of 
Ceylon, by John Still, are some mteresting 
remarks on the drinking habits of birds. The 
author writes . 

“ tho lovely paradise fly-oatohor who mats in 
some gardim m the nor* -east monsoon can bo found 
passing tho sou* -west os a visitor to a water-hole. 
Othon* arc ponnanent /orost dwellers, like the 
wonderful long-tailed robm whose song is the sweetest 
m all Ceylon, and another rather rare little bird who 
often owns a water-hole to himsolf, the three-tood 
kingfisher, whoso gay habit it is to have rosy plumage 
whore most of his tribo have blue ” 

Observations by tramed watchers on the 
dnnking habits of birds are, however, very 
meagre, and the wholo fasematmg subject would 
certify repay more close observations 


Joachim Barrande and his Pahcontological Work 
By Jah Kouha, Curator of the Barrandeum, National Museum, Prague 


A LITTLE more than fifty yean ago, on 
October 6, 1883, the dea^ occurred of 
Joac him Barrande, who was one of the greatest 
palaeontologists of the second hadf of the nineteenth 
oentury. Barrande was bom on August 10, 1790, 
on the estate of his frunily at Stmgues (Dept. 
Haute Loire). He studied at the Pans Poiy< 
teobnio School Besides lectures of a purriy 
teohmoal nature on bridge- and road-oonsfruction, 
he attended those on geology, xoolo^ and botany. 
His teoohen were G. Oivier, A. Brongniart, de 
Jussieu, G. Provost, de BlamviUe, Q. St. Hilaire, 
Sems, Audouin and others. 

Soon after Bammde left the Pblyteohmc, he 
was called to the French Court, to act as tuttn* 
in natural sdenoe and mathematios to the heredi- 


tary Pnnoe Uenn, Count Chambord, grandson of 
Charles X When the Bourbon family was ex- 
pelled firom France, after tho revolution of July 
1830, Barrande also went mto exile with them. 
After a short stay m Edmbursh, the royal family 
came to Bohemia, first of all living at Buit^hrad 
Castle (west of Prague) and then at the Castle, 
Prague (that is, HnuUany, the old royal castle 
of the CEeoh kings) From this time onwards, 
Barrande remain^ permanently in Prague. 

In 1833 Barrande gave up his positiun as a 
tutor, and devoted himself to engineenng. He 
was entrusted with the surveying of a projected 
line, which was a continuation of the hom route, 
from KhvokUt, along the River Berounka, to 
the coal basin ^ Radnioe and then on to Plxefr, 
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Dunng this work, Barrande found a number of the most weighty of those which were ever ex- 
boautifhlly preserved foasUs, m Middle Cambrian pressed against that theory 

shales, m the neighbourhood of Skry] and of While issuing his chief work and several leaser 
Tejfovice By these diseovenes he confirmed his pubhcations, l^rrande spent much time in defend- 

view, that strata exist in Bohemia similar to those mg his theory of so-called ‘colonies’, which were 

which Murchison had studied in Wales and Soot- supposed to be mtoroalations of parts of a later 

land When the first part of the latter’s “Silunan geological fauna m strata containing an older 

System” appeared in 1839, Barrande decided to geological fauna, the result of migrations Bar- 

mvestigate systematically all the so-called Transt- rande, from 1861 until 1881, was at war with 

tion Strata and their fauna m Bohemia, being many well-known geologists, and to the day of 

oertam that the Silurian formation of Bohemia his death was never shaken in his opimon of 

was the same as that m Bntam such migrations of faunas Ho defended his view 

Finally, after many years of investigation and by the pubhcation of polemical articles, letters 

collection, Barrande began the publication of his and longer works, which were gathered into five 

“Systi'me silunen de la Bohi'rae” (1862), a work parts and entitled “Udfense dos Colomes” The 

which even to-day is the only one of its kind m chief opponents of Barrande’s views were Prof J 

palwontological bibliography The author pub- Krej2f, the father of Bohemian geology, V M 

lished between 1862 and 1881 twenty-two big Lipoid, the Viennese geologist, and J E Marr, 

quarto volumes, partly contaming text, partly the English geologist, who explained these pheno- 

plates 'The treatise contains more than 6,000 mena as due to faulting of the strata 

Xiages oi descriptions and 1,160 plates of fossils Barrande also took part \ ictunuiisly m the 
The first volume, in which he deals with tnlobites, dispute concerning the independence of the so- 

forms, together with the supplementary parts, the called Tacomc System m North America, ending 

most imjiortant and best account of these extinct a discussion of many years by proving that the 

cnistaoeans m general Barrande also gives a fauna which was dismvuied by Emmons and 

careful descnption and illustration of the goo- Marcou represented his primordial Cambnan fauna 

logical conditions m the older Pabeozoic rocks of Meanwhile, great uncertainty prevailed both in 
Bohemia He divides the "Silunan” mto eight the Bohemian National Museum and in the Czech 

senes, mdicated by the letters A to H He deter- University as to what would be tho late of the 

mines the order of succession, the relations of huge collections of fossils made by Barrande 

deposit, and the foesiliforous contents of all his Vanous negotiations took place, letters were 

stam, based on their pakeontological connexion written to ^rrande, and a promise was obtamed 

wiw tho Bntish Silunan In this and m that his coUoctions would bo installed m the new 

the following volumes of his work, the author building of the National Museum When 

describes m turn the other crustaceans besides Barrande’s will was opened, it was discovered that 

tnlobites, and tho fishes, cephalopoda, braohiopods tho National Museum had become the heir of all 

and lamelbbranchs known up to that time m his collections, of all his manuscripts, and ot his 

Bohemia smentifio library By this splendid ^quest, the 

It IS clear from his palaeontological work that National Museum of Prague has become the owner 

Barrande was a convmo^ behever in the constancy of one of the greatest collections of older Palmozoic 

of apociea (being a pupil of Baron Cuvier), and fossils, and as such is tho most important goal of 

therefore an opponent of tho theory of evolution all geologists and palffiontelogists who study the 
It IS well known that his objections were among oldest fossiliferous rooks 


Obituary 

Pbof Svkh Ookn In 1911 he began an important series of mvestiga- 

I T was with the deepest regret that we hoard tions on the size of tho particles m tho suspension, 

of the death of Sven Od6n He had for some determinmg the mass of the prides lying be- 

time boon in fading health, but his fnends stUl tween successive size hmits This led him to a 

clung to tho hope that his vigorous vitahty might study of firaotional coagulation All this work ho 
wm Unfortunately this was not to be, and he pursued with great ingenuity, usmg as his matenals 

died on January 16 in his forty-seventh year such varied substances as clays, deep sea deposits, 

Od6n was tramed under Svedberg and was soon cements and vanous precipitated subs^ces 

recognised as an exceptionally able colloid chemist Having an unusually wide outlook, he was able to 
His first mvestigation, published m 1910, was on apply his results not only to problema in the pure 
the coagulation of colloidal sulphur, and it brought soienoe of coUoids, but oIki to problems of apphed 
out the important &ot that small variations m the soienoe. 

hydrogen ion concentration of the solution greatly Nothing bettor lUustratos the gemus of Od6n 
influenced the critical concentrations of deotro- for attacking a difficult moblem than the auto- 
lytes that just brought about coagulation This matio balance he made use in sedimentation 

S of problems interested him throughout tiie mveetigations By its means he was able for the 
of his life and he constantly reverted to it first tune to oonstruct curves showing the mass 
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distnbutiOQ of particles between any desired limits 
of size m a mixture of vanous sizes Readers m 
Great Bntam are familiar with some of these 
curves, especially those in his paper m the Pro- 
ceedings of the Royal Society of Edinburgh m 1911 
on the size of the particles in deep sea deposits, 
and in the Proceedings of the Royal Society of 1924 
when, along with a group of Rotliamsted workers, 
hiB colleagues during a period of extended leave 
spent at Rothamsted in 1923, he developed more 
hilly this automatic balance and worked out 
typical distribution curves for clay particles of 
different sizes The subject is discussed fully m 
Ur B A Keen’s monograph, “Physical Properties 
of the Soil” Later work at Rothamsted showed 
certain unforeseen soureos of emir nut yet over* 
come which detract irom the strict quantitative 
intorpretatiou of the results Whether they can 
be avoided or not, the work stands out as the first 
and best study of distribution of clay particles 
accfinling to size 

A second group of investigations m which Od^n 
achieved marked success dealt with peat He licgan 
about 1910, and by 1919 was able to publish his 
monograph “Die Huminsauren”, one ol the best 
that has ever appeared on that particularly difficult 
and elusive group of mixtures Applying for the 
first time the methods of modem physical 
chemistry to the black sticky mixture of humus 
substances soluble in alkalis and rcpreoipitatcd by 
acids, he gave for tho first time de^te proof that 
the 80 -ualled humic acid really is an and and 
he was able to assign to it fairly definite propi*rti<‘s 
mcludmg * tentative molecular and equivalent 
weights Considerable discussion has followed, 
and there has been in consequenre of his work 
much clearing up of a very involved subject In 
addition to these physico-chemical mvestigations 
he also studied tho possibihtieH of obtaining 
fertilisers by the use of peat its use as a sourco 
of ammonium ehlonde and for rendering mineral 
phosphates soluble 

Another mvestigation in oiganic chcmistiy 
made by Od#n, in conjunction with E Pischer, 
was the synthesis and rtudy of sugar denvatives 
having molecular weights rangmg up to 8,099 

Up to this time Od6n had bwn working at 
Upmala, first (from 1913) as lecturer in chemistry , 
and latOT, in 1920, as professor of inoigamc 
chemistry at the Techmeal Institute of Engineer- 
ing In 1025 he became head of the Ghemieal 
Department of tho Central Expenmcntol Agn- 
oultural Station, Experimentalikltet, which ^ist 
he held until his death Here he turned his 
attention to tho exchangeable bases in the sml, 
which ho studied by eleotrodialysis His last 
papers were on the application of electno hght 
to the furtherance of plant growth, and the 
relations of certain organic compounds and the 
growmg plant 

Od6n was not only a brilliant investigator but 
also a delightfully human personality, a man ofie 
loved to meet and talk to , full of ideas, over- 
flowing with energy and vitality Whatever he 


touched he illuminated, and the more difficult the 
subject the more it attracted him and stimulated 
his mventive powers Hweden has lost a dis- 
tmguished sun and science a brilliant worker. 

£ J Rvbsxll. 


Dr Lilian Ct-abke 

The death of Dr Lilian Jane Clarke, at the 
age of sixty-eight voars, marks tho passing of 
the pioneer of tho best modem methods of the 
teaching of botany and Nature study in schools 
Tho subject early attracted her and havmg gained 
tho gold medal of the Apothecanos’ Society fur 
liotanv and enterwl University College, Tjondon, 
m the session 1887-88, she took her B Sc degree 
m 1893-94, after studymg botany under Prof 
P W Oliver She was appointed science mistress 
at James Allen’s Girls’ Scliool, Dulwich, in January 
189(1, and from that tune onwards devoted herself 
whole-heartedly to developing her own ideas of 
botanical teaohmg 

The ‘laboratory’ Dr t'lorke found in 1896 at 
James Allen’s was a tray of apparatus on the hall 
platform , the laboratory she left was a well- 
equipped building for botany and other scientifio 
subjeits, with a groenhouse for biological expen- 
monts, and a large area of land laid out m the 
Ixitanical gardens lor which the school is justly 
famous, and with which Dr Clarke’s name will 
always bt' associated These gardens started with a 
few natural order beds, but os her method of 
direct teaching of Nature study was devclojied, 
more land was gradually acquit for tho study 
of plant physiology and ecology At first the 
financial difficulty was groat, but eventually the 
value of the gardens was recognised by a small 
grant which jiermitteii further extensions. Tho 
work throughout was done almost entirely by the 
voluntary laliour of the school pupils in thoir 
spare time, and with their aid Dr Clarke built up 
a range of gardens unparallolod elsewhore Order 
bods, plots for genotical and physiological experi- 
ments, shingle bank, bog garden, mnd, a lane 
with its hedgerows and even an oiw wood wore 
all finally acquired, and provide a wealth of 
material for teaching purposes The value of her 
pionoer work m this direction was rooognised in 
1902 by tho award of the degree of D So (Lond ), 
and m 1905 she was one of tho first women 
admitted as a fellow of the Lmnean Society 

Somewhat of a martinet m her laboratones. 
Dr Clarke mstiUed habits of oarofulness and 
accurate workmg into her pupils, which many of 
us have smoe fully appreciated The secret of 
her success was unbounded enthusiasm and driving 
power, coupled with tho abihty of mteresting 
individual students in particular details of the 
work, making oven the drudgery appear worth 
while Compulsory retirement under the age limit 
went sorely against the gram, but to the end she 
mamtained her mterest in tho work of James 
AUen’s School and of mauiy of her old students, 
whose careers she followed closely. 
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Aa aeoreWy m 1021-26 of the Edaoati<ni 
Seotion of the British Aasooiation Dr. Clarke did 
further work fat the improyement of 
methods ; she was also ohiurman of the oommittee 
on the teaching of general soienoe in sohoob, with 
special reference to the teaching of biology. 

Apart from her botanical w^, Dr. Clarke had 
a wide knowledge, and love for, Old London, and 
only two yean ago she founded the London 
Wanderen Club among old J.A.G.8. girb, herself 
acting as leader on periodical rambles, sparmg no 
time and trouble m tbeu successful organisation. 
The esteem m which she was held by her old 
students was mariced last year by the foundation 
of a “Lilian Clarke” botany pnie fund at James 
Allen’s School, and no more ntting tribute to her 
memory could be raised than an extension of this 
fond for the further encouragement of the subject 
for which her life was spent Her affection was 
fixed on Dulwich, and 1^ her special request the 
first part of the funeral service was held m the 
old College Chapel, m the presence of the upper 
school and her mends and colleagues. 

WraiXBXD E BjlKirOHIiKT. 


Mb R. J, Moss 

Tbboooh the death on January 27 of }Sr. 
R J Moss at the age of eighty-seven years, the 
Irish Bcientifio world has lost one of its last links 
with the bnlliant period of which FitaOerald was 
the leading spmt Moss was appointed Ikeepcr of 
the mmei^ and analyst to the Royal Dublm 
Society in 1876, and registrar m 1878, a position 
which he held until his retirement in 1921 He 
was the oldest member of the Royal Irish Academy, 
havmg been elected m 1874 

Despite hb onerous routine duties. Moss pub- 
lished many original papers, chiefly on chnminal 
subjects Among these may be mentioned those 
on eobalt chloride aa a moisture tost, on an un- 
proved method of determmmg the gases dissolved 
m water, and on the state in which hehum exists 
in pitchblende In the last he employed an in- 
genious method of extracting the hehum by 
gnndmg the mineral tn vacua He also investigated 
some arcluBologioal problems His last paper, 
before the Royal Insh Academy m 19^, deab 
with a chemical e x am i nation of some ancient 
metallurgical crucibles. From tus analyses he 
arrived at important conclusions as to the metal- 
lurgical know^ge of the ancient Irish 

Moss, however, like so many scientific men of 
hu period, did not restrict his work entirely to 
one brandi of soienoe. His earUest work, earned 
out in ooUabmation with B. N Draper, dealt with 
the photoconductivity of the allotropic forms of 
selemum. He published papers on the spheroidal 
state and m 1896 investi^Uwd the effect of X-rays 
on the combination of hydrogen and chlorine and 
on the fluoreaoaioe of various salts 

It is ^haps for hu woik in the foundation of 
the Irish Radium Institute that he will be longest 


remembered. When Joly first proposed his method 
of using radon in fine glass oapulariee for thera- 
peutic pnrposee. Moss designed and oonstTuoted 
the requisite apparatus. In thu hu skill aa a glass- 
blower and ^ knowledge of handling small 
qi^tities of the rare gases wore a great asset. 
The onginai apparatus was used for many years 
at the Rutitute. During the War he, and his two 
assutants Messrs. Stone and Deane, carried out 
all the work of the Institute, and lai^ quantities 
of radon were supphed to various milit^ hospitals, 
mamly for the treatment of wound scars. 

To those who knew Moss only in hu later years, 
one of hu most striking characteristics was the 
extreme ease with which he earned their burden. 
To the last he was a valued member of the Irish 
Radium Institute Committee and a regular 
attendant at scientific meetings Of him, I IMik, 
we can use, m its best sense, the saying He, 
whom the gods love, dies young 

J H J Pools 

Pbok. T. Emo Pest 

Wb regret to record the death on February 22 
at the age of fifty-two years of Thomas Enc Peet, 
reader m Egyptology m the University of Oxford. 

Enc Peet was educated at Merchant Taylors’ 
School, of which m later hfe he became a governor, 
and at Queen’s College, Oxford, where he was 
Jodrell scholar and g^uated with second class 
honours m Clasucal Moderations and Lttercs 
Humamorta In 1906 he was awarded a Craven 
fellowship and entered the Bntuh School of 
Archseology m Romo, later holdmg the Pelham 
studentship The results of hu researches were 
published m 1909 m “The Stone and Bronze Ages 
m Italy and Sicily”, a book which u still recogni^ 
as a standard authonty 

Peet then turned hu attention to Egyptology , 
and thu remained hu prmcipal occupation for the 
rest of hu hfe He excavated in Egy^ at Abydos, 
at first under Prof Garstang and ^en as assutant 
to Prof NaviUe, on behalf of the Egypt Exploration 
Fund, collaborating m vols 1-2 of the valuable 
memoirs on the cemeteries of that site He also 
collaborated in a publication on the inscriptions 
of Sinai A work entitled “Bough Stone Monu- 
ments and theur Budders” appeal in 1012 In 
the following year Peet was appomted lecturer m 
Egyptolo^ m the Umversity of Manchester 

After the War, in which Peet served with the 
King’s (Liverpool) Regiment m Salonika and 
France, he resumed excavation in Egypt on behalf 
of the Fund at El-Amarna, publishing “The City 
of Akhenaton”, vol I m 1023. His “E^ypt and 
the Old Testament”, a book of more general appeal 
than hu other works, had appeared m 1922, and m 
the meantime he had also devoted attention to the 
study of papyn, more particularly those of a 
mathematical character, the result appeanng in 
publications issued fimm 1020 onwa^, deeding 
with the Bhmd, Mayer and other pap}m On 
Prof. P. E Newberry’s retirement from the 
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Brunton profeasorship in the Umveralty of Liver- 
pool in 1923, Poet was appointed to suooeod him, 
and in the same year was elected Layoook student 
of Egyptology of Woroester College, Oxford. 
From that time onward Feet oeased to take an 
active part in field work, but devoted himself to 
teaching and research, also edit^ the Annala of 
ArchcBtAogy and Ardhropciogy (TJverpool) and the 
Journal of the Egypt Exfiorotvm, Sowiy His 
"The Egyptian D 3 nia 8 ty’* appeared m 1930 and 
hiB Schweich Lectures, on “Comparative Study of 
the Literatures of Egypt, Palestme and Meao- 
potamia”, m 1931. On the retirement of Prof 
F LI Griffith the chair of Egyptology at Ox- 
ford last year, Peet was appointed as reader , being 
also elec^ to a fellowship by his own college 
At the very outset of his career, Peet was 
recognised as a brilliant archaiologiat, and at no 
time did his performance fall below oxpeotation 


Wa regret to announce the following deaths. 

Dr F A Bather, P R S , formerly keeper of 
the Department of Geology, British Museum 
(Natural History), on March 20, aged seventy-one 
years 

Prof Davidson Black, P R S , professor of 
anatomy in Peiping Union Medical College and 
honorary director of the Oenozoio Research 
Laboratory, National Geological Survey of Chma, 
on March 16, aged forty-mne years. 

Prof F LI Griffith, emeritus professor of 
Egyptology m the University of Oxfori, on March 
14, aged seventy-one years 

Dr Walter Rosenh^, F R S , formerly siiper- 
mtendont of the Department of MetalluirOT and 
Metallurgical Chemistry in the National Phy- 
sical Laboratory, on March 17, aged fifty-eight 
years 


News and Views 


Liquid Crystals 

Wx are publishing as a special supplement this week 
an account by Sir William Bragg, director of the labora- 
tories of the Royal Institution, of those substances 
which in Great Britain are usually called ‘liquid 
orystala' Thoir very striking appoaranoea on the 
microscope stage are fairly well known , but this is 
the first tone that a ooheront stoiy has been made of 
the optioal prmoiples by which their charaotoristio 
behaviour u exhibited The authors of even the 
most modem books on optics have not given this 
matter their attention , and until rooently only 
superficial notioe had been token m Great Britain 
of this elaSB of substanoe. The examination and 
explanation of their behaviour links them on one 
hand to the large class of oriented hquid films, and 
suggests on the other hand that more regular structure 
which X-ray analysis is daily revealing to us in so 
many directions By means of new photographs, dia- 
grams and drawings of models. Sir Wilham Bragg 
has with appeedmg directness given us a statement 
of the problems which these bodies have yielded 
The optioal behaviour of the mam groups is thus 
seen to be related to a varymg degree of regularity 
of arrangement while m the mobile phase. Sir 
WiUiam’s artiole, which gives a clear picture of the 
subject without going greatly mto detail, wiU provide 
a stunulus to the growing mtereet wtuoh Fnedel’s 
‘mesomorphs' are attraotmg among physicists and 
others m Great Britain 

Sir Robert Greig 

Sn Robbbt Oamo, Secretary of the Department 
of Agnoulture for Scotland, is about to retire firom 
that position, as he attams his sixtieth year on 
March 23. He has only held the post for about five 
jrears, but that has been long CMUgh for him to prove 
himself an excellent chief who has backed all soiea- 
tiflo development m hia Department. After leaving 
the Univarsity of Edmburg^, Sir Robert was for a 


tuna a ranch manager in north-west Canada After 
returning to England he was for two years lecturer 
at the Cheshire Agnoultural Collage, passing on for 
four yean to the Durham College of Science. In 
1903-10 he was the Fordyoe lecturer m agnoulture at 
the University of Aberdeen In 1011 he returned 
south to become stoil inspector in agnoulture at the 
Board of Education, but not for long, for m the same 
year he became a oommiHsioner at the Board of Agn- 
culture, Scotland, of which body he was ohairmon m 
1021-28. The combination of teohnical knowledge 
and adnunistrative ability exemplified by Sir Robert 
gpios far to explam hia sueoess , and general regret 
18 expressed at his impending retirement. 

Teclimcal Officers and Administrauvc Posts 
On or about tho same date that Sir Robert Greig 
retires, one of tho four assistant seoretanes of the 
Scottish Agnoulture Department is also duo to 
retire, in the person of Mr. H. H Conaoher. It may 
almost be assumed that their suooeseors will be 
Scotsmen, or there would be ‘wigs on the green’ at 
Weatounster It is to be hoped also that on this 
oooasion full consideration will be given to the olaime 
of technical olHoers m Government departments to be 
selected for these poets, instead of aasunimg, as m 
usually done, that they cannot be oapablo administra- 
tors The fiinotioiM of the Scottish Department of 
Agnoulture are of a character which render teohnioal 
knowledge and expenenoe, in addition to administra- 
tive abibty, hi{^y desirable qualifications for the 
oontrolling poeto. The Department’s woric is largely 
ooncemed with thn soientifio development of egrioul- 
tore, the organisation of agricultural education, and 
the oanying out of schemes of lend settktnent. For 
these purposes it employs a variety of technioal 
experts, and it is not too much to ask that senior 
members of these teohnioal stafb should defimtely 
be brought under review m tiie fillmg of the impendmg 
vscancies m the Oontrolling poeto. 
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Rotfaamsted ExpcrunenttI Sabon 

Rotramsted must surrly )isve appearod to moat 
of ita acinntifio viutorn an thf> ombodiment of atability, 
and it haH come aa a groat shock to learn that ita 
hiBtono holdn are threatonod by the builder Wlien 
Lawee in 1889 sot up the tniBt that govema the 
Station, he did not give the olaaaical ex{wnmental 
fields or the land on which the laboratories stand, 
but only the use of them for a period of years After 
his death it wcm found impossible to work the expert 
ments without taking on the Homo Farm from the 
family tnisteeH, and this was done ui 1911 , but some 
of the highly important Holds were lot to Rothamsted 
on a SIX monthly airangomont only Even so. the 
farm reinamed awkward and dilfioult to work, being 
spht into three separate {iieees, easy iM-eess to which 
was poHsible only by oourtosy of the c-state and the 
tenant With the encroachment of the builder a now 
situation has arisen The family is proposing to give 
up posHosHiun and to put the whole estate into the 
market The situation has been closely uxamined 
by tho T^wes Agncultural Tnist Committoi' in con- 
sultation with tho staff of the Ministry of AgriLultuiu, 
and the eonclnsiun has been n>aehed that Rothamsted 
must own tho land on which it is working An appeal 
for £30,000 has therel^rc boen issueii o\er the sig 
natures of an influential group moluditig the Duke of 
Devonshire , the presidents of tho Royal Society, tho 
Royal Agricultural Society, and the National Fanners 
Uiuon , Lord Clinton, the chairman oi the Rothamsted 
Committee, Sir Daniel Hall, the late director and 
Sir John Russell, the present director of Rothamsted 
It is greatly to bo hoiied that the appeal may 
suooood The sum required is not largo havmg niguni 
to tho area of land involved (516 acres) and to the 
fact that tho purchase includes also Rothamsted 
lilanor House, a Jacobean mansion, without which, 
it IS understood, the land could not be acquired 
Rothamsted lias a record of more than ninety years 
to its orodit ; its firat triumph was the disooveiy* of 
the value to ognoultoni of artifioial fertiliseni, and 
of the way to moke tliem on tho large scale , it was 
on the Rothamsted fields that they were first tried 
on the large scale, with the result tliat the fertiliser 
monufaotunng mdustry in various oountnes now 
has an annual output of some 36-40 milhon tens 
It IS not, however, because of post triumphs that 
Rothamsted deserves to survive With a stuff of some 
sixty scientific workers, it is an active oontro of 
research on agriculture, soils, fertilisers, plant nutri- 
tion, statistical methods m brologiool science, plant 
pathology . mitomology, and bees, while from ita 
laboratories there has gone forth a steady stream of 
young men and women to take up high posts in 
praotioally all the more important agricultural 
research institutions m the Empire Further, 
agncultural experts from all parts of the world go 
to work m its laboratones, to study its methods and 
its results Its iMsential ohaiactenstios are the spmt 
of co-operation between the vonoua departments 
which greatly fooiUtates border-land work, and the 
olose connexion between field and laboratory, which it 
is now hoped to put on to a permanently secure basis 


Mr H. Dennis Taylor 

Tbs council of the Physical Society has awarded 
tho eleventh Duddoll Medal to Mr Harold Dennis 
Taylor, This modal is given “to persons who have 
contributed to tho ailvanoemont of knowledge by 
tho mvontion or design of scientific instruments, or 
by tho discovery of matonals used in their con- 
struction” Mr Taylor has lived and worked in a 
penod which must always be regarded as of tho first 
importance m tho development of optical instru- 
ments The work of Abbe and Schott may be said 
to mark the beginning of tho modom period m lens 
construction At this time, Dennis Taylor was tho 
optical manager of Thomas Cooke and Sons, of York, 
a firm celebrated for its astronomical and surveying 
instniinents Large astronomieal refractors of that 
pencxl suffcnsl from a serious defect, the so-oallod 
secondary spectrum, a residual defixit remaining 
when tho normal conditions for the removal of 
chromatir aberrations have been satisfied 'I'aylor 
romoved this defect by I'mploying threo gleuwes, and 
with rare skill and insight devised an objective in 
whii h not only tlic purely optical problem was 
solved, but also the important practical problems of 
giving accuracy of form to large lenses of different 
8ha|MM, and allowing for tlieir deformation in use 
In these first triple apoohromats, tho colour correction 
IK so goisl, and is so successfully eombmed with the 
other fmc corrections neisled, that the same instru- 
ments may be used butli for visual and for photo 
graphic work A number of largo tcIesooiMw of this 
typo are in regular use, among them two, of apertures 
12^ in and 12 m , at Cambridge , other 12 m. instru- 
ments of this design are in use at Rio do Janeiro and 
at Kodaikonal m India 

In 1803 Mr Taylor took out two patents for 
photogniphic lenses, which wore later put on the 
market os the well-known Cisiko lenses In the 
spccihcatinns of these lenses, nothing is more 
striking than tho treatment of the theory which 
leads to the method of ebmmating coma simul- 
taneously with curvature and astigmatism In 
later years Mr Taylor has not lost the skill and 
originality he displayed m his earlier mventions 
Many of those fall outside the held m which physicists 
ore specially mterested. Mention should, however, be 
made of the telescope m which he showed that it is 
possible to combme a laige aperture and a loige field 
of view with freedom from aberrations oomparable 
with tliat attauied in tho Ckioko lenses This is 
undoubtedly an aohievoment of the first order, and 
may prove of great value m soientjflo work Mr 
Taylor has not only made outstanding advances m 
the construction of lenses, but he has also wnttoi a 
systomatio treatise, “A System of Applied Optics”, 
which will enable the physicist of the fiiture to 
understand the scientific bMis on which the art of 
Wh designing rests. 

Major John Wesley Powell, 1834-1903 

The centenary ooours on March 24 of the birth 
I of Major John Wesley Powell, the distinguished 
I Amenoan explorer, geologist and ethnologist. Bom 
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at Mount Morria, Xow York, of Englinh paranta who 
liad emigrated to the United Statee in 1830, Powell 
waa educated at Illinois and Oberlm College He 
>iervod m the armv during the Civd War, losing an 
arm at the battle of Hhiloh, and in 1803 bocama 
profoHHor of geology m the Illmou Wesleyan Uni 
Mirsity at Bloomington Two years later he began 
H senes of haaordous and important expeditions to 
the Rooky Mountains and the Oreen and (kilnrado 
Ui\ ers, which lofl to a Government geographical and 
geological survey of the Rockies Powell served on 
this for several years and his reports, together with 
those of K V Hayden and O M Wheoloi. were 
embodied by Clarence King m the United States 
(SiHilogical Survey bulletins In 1879 Powell was 
made director of the United States Bureau of 
Kthnology, and in 1881, on the resignation of King, 
he became also iliiector of the Geological Survey 
He hold the latti‘r post for thirteen years, but retained 
the former until his death at Ilavnn, Maine, on 
September 23, 11K)2 Powell was one of those pioneer 
geologists of the Far West, who as von Zittel said, 
“bv their vivid {lortrayul of the work of subaoriai 
denudation roiiHod the inhdlectiial bfu of the 

middle of the o(intury to new conceptions on a grand 
si-ale ’ 

The Electron m Electrical Engmeenng 

Mb C C Patkrson gave on March 15 the Faraday 
lisituri' to the Institution of Klt*ctrioal Knginisirs, 
choosing as his subject “Tho Electrical Engineer and 
the Kns* Electron" It was the kmd of liHSliim that 
one could have imagined Fanulay himseli to have 
given, coiisistmg of lucid explanations and practical 
donionstrutions of fundamental principles Mr 
Pat«<rson stated that the science of electrical engmeer- 
mg was bum agam when the physicist showed how 
electricity could be hburatod from metal In the free 
state it has potentialities of which no one dreamed 
before its discovery by Sir J J Thomson Just os 
physiologists learned that disease con Isi envisaged 
m terms of isolated germs and their hfe-history, so 
the physicist found that electricity cun be thought 
of in terms of the individual electron, its habits and 
alhniticH Two of the mam roosonB for the prootioal 
usefulness of electricity arc the ease with which it 
can bo tranqjorted and the ease with which it can bo 
controlled In the latter respect the free electron 
has now givoo the engineer new and extraordinary 
[lower Many applications have been already mvo- 
lutioiusod and there are doubtless many more sur- 
prises m the ftituri' The secret is that a stream of 
free olootrons, whether m a vacuum or a gas, can be 
mampulated with such facility that the electnoal 
energy output can bo reversed at the rate of milbons 
of times a second Alternatively, it can bo mode to 
fluctuate at any given slow speed. While the agency 
which imposoH this control on the electron stream u 
usually itself elootrioal, it is possible to control it by 
light, magnetism or heat 

NoBkAiXY the electrons are oonfinod within meUfl 
eonduotors When a portion of a circuit (a therm- 
lomc valve cathode or filament) is heated, electrons 


emerge frooly, like water pouring through a porous 
section of hose pipe Heat is the agent which 
liberates the electrons from the interior of the wire. 
They swarm m a thin layer round the oiitsido surface, 
ready to be attracted away by externally applied 
electrical forces oxortisl by another metal electrode 
As the oloctruns travel between the electrodes, the 
control causes them to flow or ebb, reverse or osoillate. 
FrtNjuonoies up to 3,000 million per second are 
attamable Tlie photoelectric cell is another liberator 
of electrons In tins case they emerge from a sen- 
sitised cold surface (cathode) where light falls on it, 
and are oolleetfsl on tlie ancxle These colls ore 
cajiablo of reoeivmg more than 300,000 impulses per 
set Olid Mr Paterson explained and demonstrated 
the way in which sound and speech are roproduood 
in various devices He said that the electron often 
behaves as if it worn a sohd particle, hut under other 
conditions it appears to be a group of waves It 
lU’ts the same whether it has the particle or the wave 
charaeh'rislies In free spime it acts like waves, but 
when It eolhdos with something it has partiele 
charactoi istius 'J'he filament of tho uicandescent 
lamp causes the electrons to crowd togi'ther and this 
heats It HO much that it giviw out light If the oloc- 
trons 08ea[je from tho hlamont its light-giving 
pnipertios deteiioriit<‘, but if the gas envelope is filled 
with suitable gas mixtures, the escaping electrons 
ooUide with the gas atoms and produce a brilliant 
and highly efficient light source This is the principle 
utilised in luimnoiis gas discharge tubes Cold 
cathode tubes nonl a high voltage to induce tho 
electron stream, but a hot (>athodo [iroduoos a much 
more copious stream and cnhancos the brightness of 
tho light Some of those luminous tubes produce 
twice as much hght as an onlinary filament lamp 
taking tho same power 

Excavations at Ur 

OwiNO to the late date at which excavations wore 
resumed at Ur this year. Dr C L Woolley’s first 
report on the season’s work has only just boon reoeived 
and IS published in the Times of March 16 The 
operations of the joint expedition this year are to 
bo directeil to the exploration of a oomotery of the 
Jemdet Nasr poriisl of about 4,000 b u , which lies 
at a depth of 54 ft below the surfacn and involves 
tho removal of about 6,000 tons of oooumulated 
rubbish The three weeks’ work which had been 
completed at the tunc Dr Woolley wrote has pro- 
duced a remarkable example of sculpture m the 
round in tho form of a woman’s hgure m alabaster 
with lapis lazuli inlay torming a fillet outlimiig the 
face, lapis lazuli anil shell eyes, bitiimmous inlay for 
the eyebrows, whiuh meet above tho nose, and hair 
m dark paint Tho statue is ten inches high. It is 
not only the eariiest known example of sculpture m 
the round at Ur, dating from about the last quarter 
of the fourth millenniiun, but it is also remarkable 
as being tho first statue to be found in a grave It 
lay in a soldier’s grave, close to his head and touching 
the blade of a bronze axe which he carried over his 
shoulder Thu grave is situated in what would appear 
to have been a military oemetery m the latter 
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half of the Royal Cemeteiy ponod. Thu at least u 
the inferenoe which Dr. Woolley drawa from the 
number of battle axes, adxe-shaped axes and daggers 
which have been found m thu area. An mteresting 
fruture in the economy of the city u oonjootured to 
interpret the exMtenoo m the very heart of the town 
of an area which throughout the hutory of Ur was 
a mere rubbish heap A section shows that while 
thu rubbish heap was contmually receiving additions, 
it was at the same tune constantly bemg removed 
to provide material for the terraces on which new 
buildings were erected 

Early Art at Oiza 

Am mteresting account of the excavationH of the 
Eg3iptian University at Oisa during the present 
season u given by the Cairo correspondent of the 
Obterver m the issue of March 18 The expedition, 
of which Prof Selim Hassan u m charge, u engaged 
m mveetigatmg the Fourth Pyramid, with its sur- 
roundings, which has been identified as that of Khunt 
Kawas, daughter of Menkaura of the Fourth Dynasty. 
The exploration of the city attached to the pyramid, 
the only one of its kmd yet discovered, has been 
earned further and has resulted m bringing to light, 
among other duoovones, the source of the water 
supply of the bbation chamber and above the hbation 
tank the tomb of an official described as "tbepunfler 
and prophet of the king’s daughter" The temple of 
Khunt Kawas has been located adjoming the temple 
of Menkaura and has boon cleared The most 
notable of the finds hero are the base of a diorite 
statue of the king Chephren, grandfather of the 
pnnoeas, and the torso of a sphmx and the body of 
a statuette of the king which lay m the entrance to 
the temple of the king In a temple of Ankhtef, the 
pnest of the lung’s Ka, were found two small white 
limestone statues which are said to be the most 
perfect examples of the statuesque art of the early 
period They represent Ankhtef hunself seated and 
a woman kneeling and kneading bread, which, it u 
thou^t, may possibly represent hu wife An almost 
equally notable specimen of this early art u the 
statue of a judge of the period, which shows remark- 
able power m the modellmg of the muscles and limbs 

Empire Marketint Board Research Ccmmitmenti 
With the abohtion last year of the Empire Market- 
ing Board, considerable anxiety was felt as to the 
provision for numerous mvestigations, m progress and 
projected, hitherto financed by the Board. Some 
weeks ago, Mr. J H. Thomas stated m a written reply 
to a question m the House of Commons that provision 
was bemg made for such mvestigations (Natubh, 
Feb. 17, p. 204). In reply to a question by Sir Arnold 
Wilson askmg for more specific mformation, Mr. 
Malcolm MacDonald has given the following written 
answer : “The reeeoroh schemes financed from the 
Empire Marketing Fund oompnae ogncultural and 
ocMotifio reoearoh m the Umtod Kin griom and also 
m the Dommiono, India and the Coknuea It haa 
been arranged for S9 of theee ochemee, representmg 
on annual coat of ^iproxunately £200,000 m all, to 


be contmued, m each case at the same research 
institution ond with the existing personnel Of theee 
schemes 23 are in the Umted Kingdom, eight m the 
Dommiona and India and eight m the Colomes. The 
sum of approximately £115,000 which is required m 
the next flnanoial year from United Kingdom funds 
m respect of these schemes will be charged against 
Votes administered by various Qovenunnnt Depart- 
ments m this country The remaining £85,000 is 
being met by the Govomments of the Empire or by 
the institutions or mdustnea oonoemod ’’ 

Research Under the Agncultural Marketing Boards 
In a written reply to a question by Sir Arnold 
Wilson m the House of Commons os to what extent 
the powers oonferrod by both Agrioultural Marketing 
Acts to adopt sohemes for research m the production 
and marketing of agncultural products have been 
exercised by the Potato, Bacon, Milk, Pigs, and Hops 
Mariceting Boanls, Mr Walter Elliot, Munster of 
Agnoulture, stated “The Hops Marketing Board 
does not possess any powers of the kmd referred to 
The other Agrioultural Marketing Boards mentioned 
have oortam powers which they may exercise m ocn- 
neotion with research services, but I understand they 
have not yet exercised them ’’ Mr Elliot said ho hod 
no doubt that the Boards m question will give atten- 
tion to the question of reeearoh at the earliest possible 
opportunity, and that they will approach the Mmiatry 
of Agnoulture sliould they think the Mmistry able to 
assist them 

Wool industnes Research Anociation 
The report of the Council of the Wool Industries 
Research Association for 1933-34 refers to a 40 per 
cent mcrease m fees for pnvate investigations as 
indication of the growmg use which is made of the 
servioee of the Association by ita members Income 
from trade subsonptiona has slightly moraased, but 
an inoome of about £2,000 a year from the Empire 
Marketing Board haa oeaaed The activities previously 
financed by the Board are being oontmued and oSorts 
are bemg made to obtam assistance from the Imperial 
Agncultural Bureaux. At a meeting of the Executive 
Council of the latter, it was emphasised that the 
work of the Association at Tomdon ahould be oon- 
oentrated on mvestigations of praotioal value to 
the grower and to the mdustnalist, and that Tomdon 
should beoomo a oontre from which work on wool 
utilisation — both as regards teseoroh uid educational 
pubhoity for the Empire as a whole — should emanate. 
Expenments on the nutntional loflUMioes on wool 
growth have oontmued m oo -operation with the 
Rowett Reeearoh Institute, Aberdeen, and have 
revealed oeoentuated difleronoes between a group of 
sheep fed on a mamtenanoe ration and one rooeivnig 
a simple supplement of high energy value Arrange- 
ments have been mode for further trials of experi- 
mental wool pooks, moluding the impregnaticm of 
jute peeks with rubber latex to on^or the jute 
fibres so that they do not stray mto the wool dunng 
transit. 

{Oonlmmd on p, 457.) 
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Liquid Crystals* 
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T hebe aro subAtances which are liquid in 
their mobility and eiyatalline in their optical 
behaviour The latter property AUggestB that there 
must be some degree of arrangement of the com- 
ponent molecules, and the former that this ar- 
rangement is readily disturbed though it may be 
as readily renewed Such substances aro generally 



desenbed as ‘hquid crystals’ It is aqpicxl, 
especially by Fnedol, to whom we owe so much 
of our knowledge of their properties, that the 
title 18 bad, because the substanees aro neither 
perfect crystals nor perfect liquids Fnedel would 
call them mesomorphs, which is much more logical, 
smoe tho conditions to be dosenbed are inter- 
mediate between other conditions tbat are well 
known. Tho term ‘hquid crystals* is, however, 
sunple and suggestive, and those who use it are 
not likely to be misled 

The first to give any full and clear account of 
the properties of hquid crystals was 0 Lehmann* 
Following him, a numbw of investigators have 


attacked the general problem from vaiious sides, 
Vorlander, Schenck, Fnedel, Urandjean, Mauguin, 
Osoen and others Quito a large hterature has 
grown up round tho subject Fnedel has given a 
full account of his experiments in the AnnaUs de 
Phymque* The present state of knowledge may 
bo inferred from tho account of tho general dis- 



cussion on hquid crystals and anisotropic melts 
held by tho Faraday Society in April, 1033* 

The characteristic properties of liquid crystals 
aro connected with tho peculiar form of their mole- 
cules These are relatively complioatcd structures 
possessing a common feature m their lengthy, 
cham-hke form It is not surprising that such 
molecules sliould sometimes exist in a state inter- 
mediate between solid and fluid If the form and 
influenoos of a molecule can be represonted 
approximately by a sphere, an assemblage of 
such molecules will resolve itself into individuals 
at some defimte temperature. That is because all 
the hnks with neighbouring molecules are similar 
and break down together But when the molecule 
is relatively long and narrow, the linkages m 
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different parts of it may be of different strengths 
Some may be broken at a lower temperature than 
others There must then be one or more mter- 
mediate states of greater but not complcto mobility 
A Huifieiontly high temperature will bring alMtnt 
the dissolution of the remaining molecular associ- 
ations, and then a truly liquid state is reached 
Thougli the mtcrmcdiato phase's lack the complete 
onlering of the crystal, that which remains has 
neceesarilv its optical effects 

Tt IS an important fact that the changes from 
Bohd to liquid crystal, and from liquid crystal to 
liquid, are as sharp and definite as the change 
from solid to liquid in the more general case 

These optical effects possess in many casos a 
suigular beauty, in respoct Imth to colour and to 
form (see Figs 1, 12 and 13*) Most of them, but 
not all, can be explamcd m comparatively simple 
terms which, however, are rarely described m 
treatises on optics Writers have eonfine<l them- 
selves to true crystals and true hqtuds, and the 
inoie compheatod problem is discussed only in 
isolated iiapcrs. In what follows a bnef account is 
given of this peculiar optics and of the eonsoquent 
inferences as to the liquid crystal striwture 

Smectic Cbystalh 

Fnedel divides liquid crystals into three classes 
m hiB own words, there are three mesomorphous 
phases The first of these he calls ‘smectic’, 
thereby implying a parallelism with the soaps 
Them special feature is their stratification In 
each layer the molecules an- arrangoil side by 
side, like com in a field, the thickness of the layer 
being the length of the molecules In the case 
of the soap bubble or film, we have such layers 
forming the surface inside and out The side to 
side attractions of the molecules bmd them 
ti^cther, so that the film has a certain surface 
energy of tension If the film is mwie to grow 
larger in extent, other molecules of the sodium 
oleate slip mto thoir places and mcreasc tho area 
If tho film contracts, molecules drop out and go 
hack mto the liquid 

Let us suppose now that such layers are foraied 
in the substance uthyl azoxybenzoate, which shows 
the smectic phenomena very well Elaeh sheet is 
very flexible If such a sheet could be suspended 
in space, frei' from gravity, it would take the form 
of a perfectly flat surface because the molecules 
wouki tend to he parallel to one another Their 
side to side attractions are relatively strong If 
■ Tb* piMitnsnplii ue dw to Mr W J Orem 


bent, it would straighten itself out again If a 
number of such sheets were put together like the 
leaves of a book, they would tend to adjust them- 
selves further, so that the ends of the moleeulee on 
the face of one sheet fitted exactly in some charac- 
teristic way on to the ends of the molecules on the 
next sheet In this way the solid crystal would 
be formed, ui which there is arrangement and 
Tegular ri'petitiun m every direction in space 
But in the smectic state the temperature is high 
enough to ease the bonds between sheet and sheet, 
and vet not high enough to break up the sheets 
themselves A single sheet does not nei'cssanly 
behave like a separate crystal it is rather to be 
eonsidpred as a two-dimensional fluid 

C.n.-O-<’0-C.H. N -N-C.H,-CO 0-C,H. 


Ethyl puru-azoxybenzoate 
Solid -114“ - smectic - 120“ -liquid 

A sheet of this nature can slide without hind- 
rance on its nuighhouTs When a film of the 
alHive-montioned substance is stretched over a 
small hole in a plate, the condition of parallel 
layers is m fact arrived at It can also be reached 
when the substance rests on a plate, but unless 
tho plate is carefully prepared it is apt to bo 
interfered with by local attachments, as will be 
seen presently In tho ample form the substance 
may be examined in polarised convergent light, 
and will show the usual nngs With tho aid of a 
quarter-wave plate it can be shown by well-known 
methods that tho arrangement simulates a positive 
crystal "1110 full structure of the crystal is not 
realised because tho separato sheets are not 
properly ailjusted to each other That, however, 
does not affect the exammation m conveigent 
hght, which requires only that the axis of tho 
beam shall he perpendicular to the layers The 
expenment shows that the substance behaves like 
a positive crystal, such as quartz In other words, 
the frequency of tho light vibrations perpendicular 
to the layers (and parallel to the molecules) is lees 
than the frequency when tho vibrations are not 
perpendicular thereto This is to bo expected, 
because it is always found that vibrations along an 
extended molecule are slower than those across it 

The simple stratification lends itself also to study 
by X-rays, when it appears that the thickness of 
the layer agrees closely with what wo know of the 
length of such moleoules, based on exact X-ray 
measurements of other orgamo molecules FnedeB 
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gives the value 10 0 A In the sohd crystal the 
thickness of the layer is found to be 16 2 A The 
difference is due to the fact that in the layers 
of the sohd the molecules are mchned and not 
upright as m the liquid crystal 
In general, however, the substance, when placed 
between glaases, as is usual when examination u 
to be made under the microscope, and when 
raised to the proper range of temperature, or 
cooled from the melt, does not assume the simple 
form The strata are rrumplod Attachments 
between substance and glass are strong, and at 
various points these attachments compel the 
arrangement of the moleeules m different direc- 
tions The general arrangement has to accom- 
modate itself to enforcwl conditions m vanous 
places Moreover, nuilear associations of mole- 
cules an* formcxl at vanous pomts in the liquid 
when It 18 passing into the liquid crystals phase , 
and these must bo fitted to one another as they 
grow and meet together There is something hko 
the contortion of strata in a geological fonnation , 
but the smectic arrangement is simpler, because 
the layers, while preserving their thickness exactly, 
c-an shdo easdy over one another and so can adjust 
themselves to surface conditions 
The optical pouuhanties of the smectic state are 
caused by these contortions of the strata Wc 
have therefore to consider m the first place the 
forms which the strata assume, and m the second 
their effect upon the transmission of hght 
From direct observation it can bo inferred, as 
will bo seen presently, that the surfaces of the 
strata form senes of the ‘cychdes’ examined long 
ago by Dupin and known by his name Wo must 
therefore consider their chief properties 
The locus of the vertices of the circular cones 
(cones of revolution) paasmg through a given 
elhpse IS a hyperbola which passes through the 
focus of the ellipse and hes in a plane perpen- 
dicular to that of the ellipse Ckmversely, the 
ellipse IB the locus of the vertices of circular cones 
passing through the hyperbola The elhpse and 
the hyperbola are desenbed as ‘focal comes’ 
Surfaces can be drawn which are at right angles 
to all the straight lines which pass through both 
comes These are Dupin ’s cychdes They ue 
peuuhar m that any pair of surfaces is equally 
separated everywhere, the distance of separation 
being measured along the common normal 
Obviously this makes it possible for the surfa^ 
to coincide with the surfaces of sheets of uniform 
thickness. 


It IS easy to form an idea of the arrangement 
by considonng a simple case The elhpse may 
become a circle, m which case the hyperbola 
becomes the axis of the circle, that is to say, a 
straight line passmg through the centre of the 
circle and perpendicular to its plane The cychdes 
become ‘anchor rmgH‘ or ‘tores’, intersected at 
nght angles by every straight line that meets 
both circle and axis The construction is shown 
m I•^g8 2 and 3 

When this simple case occurs m the liquid 
crystal, the strata are bounded by a succession 
of anchor rings equally separated The straight 




Imes that meet both circle and axis are perpen- 
dicular to the strata and therefore parallel to the 
long dimension of the molecule As has been 
said above, the substance behaves hke a uniaxial 
crystal, the axis lymg along the molecule The 
straight Imes show therefore the direction of the 
optic axis at every point, being parallel to the 
molecules round about the pomt It must not be 
supposed, however, that each such straight hne 
IS a chain of molecules , if that were the case 
converging lines of molecules would ‘jam’ into 
one another 

It will be observed that no two of the straight 
Imes intersect We may jiass from this special 
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flaae to the general by imogming the cirole to 
become an elhpm and the oonea to be pushed 
over to the side as in Figs 4 and 5 The anchor 
rings become distorted, but the characteristic 
properties of the cyolides are still maintamed 
Every straight hno that meets both ellipse and 


hyperbola is normal at all points to a senes of 
surfaces, and still any two of the surfaces are every- 
where separated by the same distance, measured 
along the common normal 

If now we take any two ptwts on the hyperbola, 
of which one may be the focus of the elhpso, and 
draw from each of them straight lines to every 
point Ml the elhpse, we mclude a region bounded 
by two cones, or in the special case one cone and 
its flat base, which can be divided by Dupin 
oyohdes mto a senes of sheets of uniform thick- 
ness , and at all points on the surface of the 
space the sheets are perpendicular to the generators 
of the cones 



Wo are now going to see how, in imagmation, 
we can divide a sohd mass of material, such as 
that which lies on the microscope slide, mto 
separate blocks, in each of which the substance 
IS arranged on one or more sets of cyolides, while 
all the blocks can be fitted together so that the 
stratification runs contin- 
uously through the whole. 

If two such Gonioal 
regions are made to touch 
along a common gener- 
ator, the cyclides in one 
region may bo looked on 
as continuations of the 
cychdes m the other, 
though they come mto 
contact only at the 
common generator. Anj 
pyramidal space can be 
divided into cones, largo 
ones m the centre, smaller 
cones partiaUy fiUmg up 
corners that are left, 
and still smaller cones 
filling up comers that are 
still left, and so on The 
P3ntumdal space can then 
bo further sub-divided into strata of uniform 
thickness by sets of cychdes, one sot to oaoh 
cone, which all fit on to ono another, and 
meet at right angles the straight lines drawn 
from the vortex to all the pomts on the poly- 
gon formmg the base In each of the oonea 
the vertex and the focus of the ellipse formmg its 
base are the two tormmal pomts on the hyperbola 
belonging to that cone. Since all the hyperbols 
he on pianos that are perpendicular to the bases 
of the cones, which bases are co-planar, and all 
pass through tho vertex of the pyramid, the major 
axes of the ellipses all pass through the projection 
of the vertex on the basal plane 
A sohd block can be divided into two sets of 
pyramids, half of which have thoir bases on each 
coo of two opposite faces and vertices on tho 
other, together with certam wedge-like spaces. 
This is readily seen if we consider such a division 
as IS indicated in Fig. 6, where the pyramids 
are, for simphoity, set on square bases ; and it 
apfiears that besides the pyramids there are 
wedges or tetrahedra such as IJPQ. Pyramids 
and wedges account for the whole. Now the top 
wd bottom edges of each wedge can be looked on 
as portions of a pair of focal oonios, and the 
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space maide the wedge can be divided by oycbdes 
which meet the other four edgee at right angles 
and therefore paaa continuously into cyclides in 
the adjoining pyramids The top and bottom 
edges must have at least sumo small curvature 
If straight Imes be drawn from every pomt on the 
upper edge to every point on the lower, they are 
all normal to the set of cyclides which divide the 
space inside the wedge mto layers of iimform 
(hiekness Thus the whole of a solid hl(K.‘k can 
lie divided mto uniformly thick contorted layers 
1)V Dupin cyclides belongmg to a number of 
different sots which, however, fit on to each other 
jierfeetly 

We have next to show that the optical effects 
arc consistent with such an arrangement, and in 
fact establish its existence 

In a solid crystal the direction of the axi-s is 
constant throughout In a liquid crystal this is 
not the case Fortunately for our convemence m 
solving the new problem, there is only one axial 
direttion at each point, namely, that which is 
perpendicular to the layer , it coincides with the 
straight hne passing through the point and also 
through the two focal corucs We may divide 
into two parts the problem of the path of a ray 
through a hqiiid crystal Consider first the case 
when a oontmuous change in the direction of the 
crystal axis is takmg place in the plane contaimng 
the path of the ray Let that plane be the plane 
of the paper and let the axes be directed towards 
the point 0 m Fig 7 Clearly a vibration which is 
pcTjiendicnlar to the plane is always perpendicular 
to the axis wherever it is, and is never deflected 
But a vibration in the plane of the diagram is 
that of an ‘extraordmary’ ray and suffers con- 
tmuous deflection Its path was calculated by 
Orandjoan* who showed that it moves on the 
curve r cos nooa, where r and « are polar oo- 
ordinates, 0 being the polo , n is the ratio of the 
refractive mdex of the extraordinary to that of 
the ordinary ray, and a ( =-0A) is a constant If 
N-1, the curve becomes a straight hne, as it 
ought to do, smee the substance would then 
behave as if isotropic, and a ray of light would 
go straight through. The curve in the figure has 
the two straight lines OP and OQ as asymptotes, 
and the angle POQ^T/n An extraordinary ray 
approaching along a line origiiially parallel to 
OP but not directed at 0 is Anally deflected along 
OQ At the beginning and the end it is veqr 
nearly an ordinary ray To sum up, ordinary 
rays consisting ^ vibrations normal to the 
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which 18 normal to the ray, the direction of the 
axis is the same at every pomt but the direction 
changes continuously along the ray, as happens 
m a pack of cards to which a twist has been 
applied about an axis perpendicular to the plane 
of the cards 

It is not to be expected that a polarised ray 
would mauitaui unchanged the rectilinear char- 
acter of its vibration dunng its passage through 
such a medium , m fact, Maxwell’s equations of 
the electro-magnetic field cannot bo satisfied by 
so simple an assumption But if we try an 
elliptically polarised ray and suppose that the 
axes of the ellipse follow the twist, wo find that 
the equations are satished for certain degrees of 
elhpticity and corresponding velocities Wo have 
therefore found the solution of our problem * 
A particular case is alone of importance to us 
here In cases with which wo are dcalmg, the 
wave-length X is very small compared to p, the 
pitch of the screw As Maugum showed in the 
case of the nematic substances which we shall 
examine later, it is not possible to twist the 
medium so much as to make X/p anything but a 
small fraction It appears that the olhpticitios 
are then smaU, and the result can bo expressed 
as follows • — 



Let Ki and Kt be the offectivc specific mductive 
capacities across and along the axis Let e be the 
velocity in space, and cJy/K the velocity m the 
medium let X, and X be the corresponding wave 
lengths Let a and 6 be the axes of the elliptical 
vibratum Then etiher — 

K ->if| to the second order of small quantities 
and bla=^2xK,lp (K, K,)^2x,VK,lp {K,-K,) 
or K-K, and a!b^-2x,VKJp (K^-K,) 

• A KlKirt prooT l» gitrn In /Vw Av Iiul , M. SO , ISM 


It appears therefore that in the twisted medium 
two elhptical vibrations can travel without change 
of form, each with its special velocity When the 
twist IB small we may assume that incident light 
IS resolved into two imear vibrations, the oUipticity 
being negligible These vibrations, however, follow 
the twist, so that the vibrations at any pomt are 
always along and perpendicular respectively to 



the crystal axis at that point If exactness were 
necessary, wo should have to recognise that 
mcident light is always resolved mto two elhptic 
vibrations of different eUipticities travelling with 
different speeds For example, a polansud ray, 
m which the vibration is parallel to the crystal 
axis at the surface, is resolved mto two elhptic 
vibrations which travel at different rates The 
major axis of the larger hes m the direction of 
the incident vibration, that of the smaller is 
perpendicular to it and is equal to the mmor axis 
of the larger The two rotate m opposite 
directions At regularly spaced depths m the 
medium the two again combme mto a Imear 
vibration 

It IS to be observed that this effect is practically 
independent of the wave-length The rate of 
rotation for all wave-lengths is that of the 
mechanical structure 

Any axial direction can be brought mto co- 
mcidenoe with any other axial direction by a 
rotation m the plane containing the direction ot 
the ray oombmed with a rotation about the ray 
Thus we are able to say, as the result of the two 
coses considered, that the ordmary ray goes 
through the hquid crystal without any change in 
the direction of its path, no matter how the axis 
of the crystal alters its direction, provided that 
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the latter alteration is continuous The direction 
of the vibration changes in such a way that it 
18 always perpendicular to the axis of the cr^'stal 
On the other hand, the extraonlinaiy ray, though 
behaving like the ordinary ray in all other respects, 
cimtinuously changes the direction of its patli 
when there is any continuous change in the orien- 
tation of the crystal axis, which has a component 
in the plane containing the ray and the axis 
We can now proceed to examme the appearance 
of a smectic sutsitancc in the light of what we have 
just proved Let us consider the photographs in 
Fig 1 These are typical of the great vanctv of 
appearances presented by a thm layer of ethyl 
asoxybenzoate It is in the smectic state, the 
temperature being held between the limits 1I4‘(* 
and 120®C The microscope is focused on the 
upper surface of the layer and is viewed through 
an analysing Nicol There is no polanser We 
observe at once the assemblage of polygons each 
with its content of ellipses If we suppose that 
the substance is crumpleil up into a combination 
of sets of cychdes as explained aliove. and also 
that these arc grouped in cones, pyramids and 
wedge's (see Figs 4, 5, <1, 8 and 9) then the arrange- 
ment of the optic axes m the surface of the layer 
will be as in Fig 9 , with infinite possibility of 
variation in the number and sizes of the clhpscs 
The molecules on the surface he always on straight 
hnes, which show the directions of the crystal 
axes at every point, and m each ellipse radiab' 
from the focus to the cin-umfercnce 



At every pouit the vibration m the ordinary ray 
a* it emerges is perpendiovilar to the radius vector 
from the focus The original beam divides into 
two on entering the substance, as usual, but the 
extraordinary ray quickly goes astray If it gets 
through, its vibration is mclined to the radius 
vector, but' its appearance is quite irregular On 


the other hand, the ordinary ray appears umformly 
at all parts of the field and gives the clour picture 
which IS seen m the microscope The analyser 
transmits vibrations parallel to its pnncipal plane, 
and consequently each ellipse is crosseil by a 
shadow wWh culminates at the focus The 
central line of the shadow is parallel to the pnncipal 
plane of the Nicol It will be observed that when 
a polygon mcludes several ellipses, the major axes 
of those ellipses are all directed towards a single 



point, which, as already explainod, is the pro- 
I jection upon the polygon of the vertex of the 
I pyramid standing on the polygon The vertex 
I lies on the opposite face When the microscope 
IS adjusted so that the lower face is in focus, it is 
I found that the point on which the major axes of 
the clhpscs converge melts mto a point where 
a number of edges of polygons meet This is 
illustrated ui Figs 10 and 12 
The polygon edges of Fig 1 vary in shade, 
some bemg light and some dark It will be 
observed that the dark edges are more or less 
parallel to the middle line of the shadow in each 
polygon , and therefore also to the crystal axis 
along the edge This is readily understood when 
we remember that the side of the poljrgon is the 
top edge of a wedge Inside a wedge the axes run 
from every point on the top edge to every point 
on the bottom edge Along the top edge the 
projection of the axes is therefore parallel to the 
edge as shown in Fig 11 Somewhere in the edge, 
however, there is a pomt, unless the wedge is 
very skewed, where the axis is perpendicular to 
it, being the shortest distwoe between the top and 
' bottom edges At this pomt the extraordmary 
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beoomea equivalent to the ordinary ray. There la vanoun atterapta to adopt the cylmdrioal form 

no separation when the hght ontors the medium, muat m some way be accommodated to each 

and the analyser does not quench it entirely A other A set of strata of even thickness, bent into 

black edge then shows a white spot m the middle oylmdrical form, is so grouped round the axis of 
From the general and close agreement between the cylinder that the normals to the strata at all 

theory and observation, we may surely oonclude pomts mtvmoct the axis at nght angles It is not 

that the smectic substance is mdoed arranged m possible, however, to divide a mass of the smectic 

strata which take the form of Dupm’s oyohdes substance into cylmdneal groupmgs of this kind , 

There are, however, any number of other geo- the various groupings cannot be maile conformable 

metrical arrangements of sheets of uniform thick- with each other 

ness There must be a reason why the oyohdes In the next order of simphcity the normals to 
are preferred, and it must bo based on energy the strata still meet m a Ime, but are mchned to 

ornisiderations A soap film stretched on a frame it, formmg cones of revolution, the vertices of 

takes a form involving minimum energy , if the which are points on the line, the inclination being 



pressure is the same on both sides the total 
curvature is everywhere zero, and the edges 
comply with enforced boundary conditions In 
the same way the strata in the smectic state must 
also, while obeying boundary conditions, arrange 
themselves so that the potential energy is a 
minimum 

Simplicity and symmetry imply less storage of 
energy than nimeoeasary complication and lack of 
symmetry Let ns consider possible methods of 
arrangement in declining order of synunetzy 

If strata, originally plane and parallel to each 
other, are forced out of this arrangement, which 
is the Bimplest of all, they must tend to take the 
cylindiical form which comes next in simplicity. 
If the disturbing infinences are complicated, the 


constant m all directions radiating firom any pomt 
on the Ime This is illustrated m vanous precedmg 
figures, for example Fig 4 Each cone is sym- 
metrical about its axis 

It IS this arrangement which is adopted. 
Every normal to the strata is anchored on two 
Imes which are focal conics Every boundary 
surface of the strata is as symmetrical as possible, 
being at right angles to senes of ocmes of revolu- 
tion , and the vanous sets of sur&ces are ccmform- 
able to each other as we have seen. The oyohdes 
are the only surfaces which fulfil these conditions 
The geometry of the cyolide was oonsideied by 
Clerk Maxwell*, who pomted out that if the rays 
in a beam of light pass through two focal lines, the 
Imcs are necessarily parts of focal conics. The 
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wave surfsoes are equally npaoed cyolides to whioh 
all the rays are normal 

A useful list of BubBtaiices which may exist in 
the smeotio state is given by Fnedel m the paper 
already referred to* The azoxy benzoate u often 
taken as typical, as it is easily made to show aU 
the smectic charaotenstiCH 

Nxmatio Crystals 

The second of the three classes of liquid crystals 
outlined by Fnedel, was called by him ‘nematic’, 
from the singular appearance of mobile threads, 
either free m the intenor of the substance or 
attached more or less to the bouiidmg plates 
These have none of the focal conic structures of the 
smeotio substances, having m fact no stratification 
They possess optical properties, however, and 
therefore some degree of molecular arrangement 
What that arrangement is may well be inferred 
from a recent determmatioii of the sohd crystal 
structure by Uemal and Crowfoot’ Para- 
azoxyaniHolo and pani-azoxyphenetole are typical 
nematic substances 

CH,-0-CJf4-N-N-C,H4- O CH, 

\/ 

O 

P(mi>azoxysmisolo 

Sohd - 1 16® - nematic — 1 33® — liquid 

C.H, -0 -C,H4 -N -N -C«H4 -O -C,H. 

\/ 

O 

Para-azox>'phenetole 
Sohd - 136®— nematic- 166®— hqmd 

X-ray analysis shows that the molecules in the 
sohd lie paraUel to one another, but cannot be 
oleu-ly separated mto layers They interleave 
one another, or, to use the description by the 
authors referred to, they are imbricated. Certiua 
indications found on the X-ray photographs show 
also that the degree of mterpenetration is not 
sharply defined but is variable about an average 
value. Since the change from solid to the ‘liquid 
crystal’ form u so easy, there cannot be much 
variation in arrangement or bindings, and the 
natural inference is that, even more in the latter 
than m the former phase, the mterpenetration 
lengthways is variable and easily effected We 
should therefore eonceive of the substance as 
owing its mobility to the facility with whioh the 
moleonles can be drawn past each other, while 


retaming a strong tendency to acquire or retain 
a parallelism between the lung dimensions of the 
molecules and the direction of drawing 

Another stnkmg characteristic uf the nematic 
state IB the tendency for the molecules to be 
attached sideways to the slide or the covorshp 
Tf once a sohd crystal has form*^ between the two 
glass aurfact‘s, it is difficult to remove all traces of 
its having done so The substance may bo 
completely melted and allowed to return to the 
nematic state, whereupon it will recrystallise more 
or less according to the same plan os before 
The melting does not remove all the molecules 
adhering sideways to the glass, and enough 
remain to redirect the molecules in their former 
orientation in each separate part of the preparation 
In the microscope, when the Nicols are crossed, 
the appearance is that of a map in which the 
different countries are 'differently tmted, because 
the general direction of the molecules m each part 
IS peeiiluMC'to that part Tn each part the direction 
may be the same right through the preparation 
from one glass surface to the other, especially if 
the layer is thin. If one or both of the Nicols are 
rotated, the alternations of light and dark are the 
same as if the preparation were a section of a 
uniaxial real crystal Yet the substance is hquid 
(Fnedel, loc eit) If particles of dust or other 
intniBioiis wander through it they move freely, 
while the optical effects arc unchanged The 
onentations of the molecules ore governed by 
those on the surface, and even if there is a stream 
flowing, they do not diverge from the common 
onentation of the section m which they are But, 
if they move mto another section, they change the 
old onentation for a new one 
Suppose now that the cover slip is moved, either 
by translation or by rotation with respect to the 
shde In many places it must consequently happen 
that the onentation of the molecules on the top 
face 18 different from the corresponding orienta- 
tion on the face below The angle between them 
is a, let us say It then appears that there is a 
gradual transition from one orientation to the 
other on the way through ; the substance assumes 
a hehcoidal or twisted arrangement If a polanser 
IS set parallel to the molecules on the lower sur- 
free, the analyser, m order to obtam extinction, 
must be set, not m the perpendicular direction 
but at an angle a thereto We have a straight- 
forward example of the twisted medium whioh we 
have already oonsideired Both ordmaty and extra- 
ordinary rays follow the screw-like arrangement of 
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the structure, the vibration in the one remaining 
always normal to the molecule, and therefore to 
the optic axis, while the other vibration is always 
parallel to it In this case there is no deflection 
of the extraordinary ray 

The substance m the nematic state does not 
always assume the simple arrangement m plane 
sheets, in which the axes are parallel to the surface 
If It 18 cooled quickly from the amorphous phase, 
or if less care is taken in the preparation of the 
glass plates, it becomes full of complicated vortices 
and intertwmings Among these are the fine lines 
or threads from which the phase denvos its name , 
they are especially obvious where the preparation 
Is thick The threads are hnes of discontinuity 


close to it There must then be a deflection of the 
ordinary ray because the thread is visible It may 
be that there is actually a hollow cylmder — 
perhaps vacuous — providing a reflecting surface , 
or It may be that the excesmvo strain of the 
medium close to the thread actually alters the 
refractive index of the ordinary ray 

The latter explanation would mvolve the mtro- 
duction of a pnncipie not used hitherto in these 
considerations It has been suflicient, so far, to 
asenbe the optical effects to geometneal arrange- 
ment The extraordmary rav, on the other hand, 
may be deflected, since it passes through a r^on 
m which the rrystal axis is otmtmuously changmg 
ita direction in the plane containmg axis and ray 



giving rise to optical effects, m accordance with the 
calculations made above A thread might bo a Imo 
which IS the meeting place of crystal axes at all 
points of its length, as in the smectic case There 
18 now no necessity, however, for the Imo to bo 
part of an ellipse or hyperbola, because it has no 
companion with which to form a pair of focal 
conics Or again, it might be a hne round which 
the medium is circulating, corresponding to a 
vortex nng, which is either complete or anchored 
at two ends The molecules and the optic axes 
are then tangential to circles having the hne as 
axis Sometimes a line marks the boundary 
between two portions in which the axial directions 
ate difierent 

In these cases, the ordinaiy ray is not deflected 
as it passes by the thread, unless it passes very 


From this pomt of view we see at once the 
explanation of a very remarkable and character- 
istic appearance of the nematic substanoes, which 
IS illustrated m the photographs of Fig 13 
These are photographs of the same preparation, 
taken one after the other as quickly as possible so 
as to avoid changes due to the oontmuous move- 
ment of the liqmd The light entering from below 
18 not polarised but passes through an analyser 
after crossing the preparation The obvious 
difference between the two photographs is due to 
the fact that the analyser was rotated through 
about 00° between the two exposures The 
threads that look narrow and clear m one photo- 
graph are distorted in the other , a close oom- 
panson will show that otherwise the two photo- 
graphs are identical 
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The remarkable feature which demands cxplana- I 
tion IB the fact that all the threads in one part of 
the picture should bo clear simultaneously, while j 
111 another part they are all blurred We 
remember, however, that there can be a skin or 
pelhcle, to use Fnedel’s terra, in contact with the 
Klass surface , in other words, the previous 
existence of a solid crystal there has left molecules 
on the glass which all point the same way, like a 
flock of birds on the ground which all head up 
into the wmd This seta the onentation of other 
molecules m the near neighbourhood of the glass, 
and though the moleeuksi may be onentatod in all 
kinds of ways between the top and the bottom of 
the preparation, the change is never discontinuous 
except in the thread’ itself , even then the 
lontmiiity passes round the thread, if not through 
it Consequently the onlinary rays emerge with 
their vibrations perpendicular to the axis ol the 
pellicle at the point of emergence , though when 
the rays passed by the thread, the vibrations wen* 
all parallel or perpendicular to the thread, accord- 
ing to tho view which we take of the nature of 
the thread The vibrations of tho extraordmary 
rays are all perpcnilicular to those of the onlinary 
The analysing Nicol can therefore be set so as to 
extinguish all the extraordinary rays and transmit 
only the urdinary, so that the threads are seen 
<‘l(>arly If tho Nicol is sot so that tho view is 
obtamed by means of the extraordmary rays, tho 
images are blurred bocauso those rays are deflected 
out of their course by going near the threads 
The whole effect depends on the compelling 
power of the pellicle, sotting an surangement at 
the surface to which the mtemal arrangement, 
whatever it may bo at a distance from the surface, 
must gradually conform us the distance from tho 
surface dimimshos Tho vibrations have been 
onentated m a different direction at each pomt of 
the tortuous thread, but have all boon pulled 
into one direction when they emerge In Fig 13 
there are two regions , in one of them the mole- 
cular direction in the surface happens to be more 
or less at right angles to the direction in the other 
so that when one part, seen by ordinary rays, is 
clear, tho other, seen hy extraordmary rays, w 
confused The optical effects of nematic threads 
have been studied by H Zocher and his colleagues* 
When the pora-aaoxyanisole is cooling down 
from the hqmd, the first appearance of a change 
of phase IS tho formation of separate groups df 
molecules, which between orossed Niools give the 
effect illustrated m Fig 14 Each group shows, 


besides hnor details, a cross, the arms of which 
an* parallel to the principal planes of the Niools 
A similar effect mav Is* observed in certain sohds, 
such as strontium carbonate or salicin, and 
occasionally lavas and glasses, and m organic 
substances such as cholesteiyl acetate* It is an 
mduation that in each group there is a nuclear 
point from which the axes of minute crystals 
radiate uniformly in all dmctions In two of 
those din*ctions, iniitiiRlly at right angles, the 



axes of the crystals arc parallel respectively to the 
prmcipal planes of the crossed Nicols If tho 
pn*paration is rotated with respect to the Nicols, 
the cross does not move The group is then-fore 
mdependent of any pellicles , it is iloatmg freely 
in the middle of isotropic hqiud The molecules 
either radiate from the nucleus m the centre, or 
are arranged along concentne circles as if there 
were a vortex Either arrangement gives the 
cross On one side of Fig 14, the groups arc 
coalescing and arc attaching thenis(*lves to the 
glass above and below The connexions are 
irregular but there are traces of tho original 
simple arrangements of the groups On the border 
between the liquid cTystal phase are larger groups 
formed by the coalescence of smaller groups 

Cholkstkbic Cbystals 
The thud class of liquid crystals has been 
termed by Fnedel the i*holestenc In some ways 
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it6 properties resemble those of the raneotio uid 
nematio classes But we meet here with a new 
effect, a brilliant coloration of which the causes 
and laws have never been fully explained 
Wo may take as an example 

C.H, -CH -CH -CO -0 -cija*. 

Cholestcryl cinnamate 
iSolid - 156® - - cholesteric - 167® - hquid 

When this substance is allowed to cool down 
from the hquid phase, it presents at first a con- 
fused appearance of a focal conic structure But a 
slight mechanical disturbance causes it to assume 
a form m which it reflects brilliant colours like 
those of a peacock's feather The colour depends 
on the temperature, bomg vmd green at the 
higher temperatures and golden -bronze at the 
lower But the most remarkable effect is that the 
reflected or, more correctly spoakmg, scattered 
light, IS circularly polarised If the incident light is 
circularly polunsed, it is reflected if the circulation 
IS represented by a right-handed screw, and 
transmitted if the screw is left-handed In the 
case of some other cholesteric substances this is 
reversed More n<markablo still is the fact that 
the scattered light is nght-handed, like the 
absorbed light to which it is due In all other 


known oases of the reflection of circularly polarised 
light the sense of the rotation is reversed. 

These substances, when m their characteristic 
state, are optically active to an extraordinary 
degree, represented sometimes by as much as a 
whole turn m the hundredth of a millimetre. 

This short account of the chief properties of 
‘liquid crystab’ is very far from complete Nothing 
has been said of the influenoo of electrical and 
magnetic fields on molecular arrangement, which 
IS strong m the case of substances m the nematio 
phase but absent in the smootio, except during 
the process of coohng from the liquid Nor has 
reference been made to the peouhar facihty with 
which the molecules of hquid crystals dispose 
themselves m particular directions on fresh 
cleavage faces of sohd crystals Nor have the 
viscosity effects been described In spite of these 
omissions, the account may help as an introduc- 
tion to the extensuc literature of the subject, the 
more so because the accumulated observations are 
scattered over many scientific journals, and 
because also the various workers are far from 
agreement as to their inU^rprctations 
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Progress in Wool Rssesrefa 

A FAXTHurr recently iHsuod by the Wool Industries 
Kesearoh Association summaniiee, under the title 
“Scientific Besearoh appbed to the Wool Industnes’', 
a number of the praotioal results of the work These 
include the invention of durable sheep-marking 
fluids completely removable m subsequent prooossing 
and leaving no trao<« m the finished fabric The m- 
veatigatums on the recovery of wool grease from 
sooiinng hquors have contributed largely to the 
development of three prooesses m use at Bradford 
and ekevdiere, while those on wool scourmg, for 
example, have made possible the actual detection 
and commercial control of variable alkalinity by 
means of indicator cloth. The discovery of the 
chemical changes responsible for discoloration in 
oarbonismg have enabled adequate precautions for 
prevention to be taken Improved ‘ionised’ oils 
have been developed for the lubnoation of wool 
FundamMital issues underlying the woollen spinning 
process have been elucidated, a new principle m 
roller drafting has been discovered for use m the 
spinnmg of dry combed rovings and a general relation 
developed between eount, twist and strength for 
single worsted yams. Causes of deterioration of 
spuming ability of dyed wool have been ascertained 
and of damage in fabnea through lead staining m 
weaving. Mothproofing and preservation against 
moulds and mildew have been important fields of 
work, and in these and m many other wa3rB the 
^phcation of quantitative measures has assisted in 
the control and effloiency of the numerous processes 
with which the wool industry is ooncemed 

Assocution of Socntific Workers 

Tug annual report of the Executive Committee 
of the Association of Scientific Workers presented to 
the Council on February 24 rofera to the formation 
of a National Parbamentarv « (>'"»»«♦*'''' as 

an outcome of negotiations with the British Science 
Guild as the outstanding special work of the year. 
The support of twelve IwHing institutions has boon 
obtamed, and the oommittee mohides Sir James 
Henderson, Prof. Miles Walker, Prof Blackman, with 
Commander Beiiiaochi as ohairman, and Mr. A. 
Howard and Mr. H J. W. Stone as jomt honorary 
secretaries In consequence, the Parliamentary 
Committee of the British Soienoe Guild and of the 
Association have been disbanded. The compilation 
of a "Handbook of Extra-Umversity Research m 
Pure and Apphed Smenoe’’, giving data oonoeming 
commercial, endowed and private research labora- 
tories, has been completed and negotiations for 
publication are m progress. It is believed that the 
handbook will serve as an advertisement of British 
research activities and of the mterest taken by British 
industrialists m mamtaming the hig^t effUi i engy m 
factories. The book may become a standard work of 
reference alongside the “Univeisities Yearbook’* and 
the “Year-Book of Soieotifio and Learned Societies’’. 

Thb Association has been aotiva m combating 
the evil of bogus degrees and has been m negotiation 
with the umvamties to secure their s up p ort of 


successive Bills mtroduoed m the House of Lords 
by Lord Jessel to deal with this evil. The Association 
collected a considerable amount of mformation 
regardmg the grantmg of degrees by five different 
British ‘degree-mongers’ but has so far been unable 
to mduce the muversitiee to withdraw thoir opposition 
at the thud reading of the Bills The finance of the 
research nssoriations hcM rooeived attention and is 
being considered by a jomt Committee of the Associa- 
tion and the Bntish Soienoe Guild. The production 
of “Soienoe m Parliament” has oontmued and a 
memorandum has also been prepared on the relation 
of the umfloation of national transport, the oon- 
struction of ship-oanals across Bntam, the reoon^ 
struction of dorobot canals and land-drainage The 
report concludes by directing attention to the 
resolution passed that members should seek to assist 
towards a better adjustment between sciontiflo 
advances and social progress 
Absence of Winter Rains in England and Wales 

Thk Director of the Meteorological Office, Air 
Ministry, states that the rainfall over England and 
Wales has been lees than the average for lUne out of 
the last niovon months. August, November, December 
and February stand out conspicuously for theu dry- 
ness In October and January the fall was slightly 
above the average but there is not a single month of 
large excess. Taking the period as a whoto, the 
rainfall was everywhere less than the average except 
along a strip of the east ooast from Newcastle to 
Hull and agam near Yarmouth Hiere were two 
areas m which the deficiency was particularly large, 
the fall amounting only to about two thirds of the 
average *1110 first of these is bounded roughly by 
the counties Breconshire, Bedfordshire, Somerset- 
shire and Surrey , the second mcludes the Cheshire 
plam and the coastal stnp of Lancashire. Tboabseneo 
of the wmter rams on which we .uiy to such a large 
‘wtent for keening un water supplies u remark- 
able The ramfall for the four months November- 
Fobruary was lees than half the average over a great 
part of the country south of a lino from Aberystwyth 
to Yarmouth, and there are regions of similar de- 
fioteacy to the west of the Ponnines and m south 
Laneoshire In January, heavy falls amounting to 
about 20 inches fell m Snowdonia and the English 
Lake District, but less than two mches were measured 
over tile eastern half of England, and less than on 
moh m the neighbourhood of Midffiesbrough and the 
Wash The deficiency for February was also marked. 
Totals of more than an moh were confined to Snow- 
donia, the neighbouriiood of Borrowdale and parts 
of the north-east coast Locally, for example at 
Patching Farm near Littlehompton, there was no 
measurable ramfall for the whole of the month, a 
very unusual ooourrenoe The partial failure of the 
wmter ram has been the most severe smoe the memor- 
able wmter of 1879-80, which, however, followed a 
wet summer, whereas the summer of 19S8 was dry 

Award to Dr. F. W. Pennell 
Tbs first award of the George W Carpenter flind 
for encouragement of scientific researoh was made on 
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F«bruaiy 20 by the Aoademy of Natural Soienoea of 
Philadelphia to Dr KMuiom W. Fennell, curator of 
botany in the Academy, for his work and study on 
the snapdragon family (Sorophulanaoea) of oaatem 
North Amenca. In presenting the 2S0 dollars 
honorarium at the annual meeting, the president 
announced that this hind also will permit publieation 
of Dr Pennell’s book on the subject The George W 
Carpenter fund is a bequest from the late Mrs 
Ellen D C Bennett, m memory of her father, one 
of the Academy’s oMlioet members, who served as 
treasurer from 1826 until his death in 1860 Dr 
Peimell was appointed curator of botany at the 
Academy in 1021, and under his ihrection this 
Department has become one of the largest of its 
kind 111 the United States, oontaiiiing at the {irasunt 
tune more than 600,000 ijpuciinena of plants and 
flowers from all parts of the world Among these 
are some of the oldest and mo^t valuable of American 
collections 

Ray Soacty 

At the aimual goneral meetmg of the Bay Society 
held on March 13, the foUowuig officers were 
re-elected : PrendetU, Sir Sidney Harmer , Treasurer, 
Sir David Pram , Sreretary, Dr W T Caiman Mr 
J M Ofloni was elected a vice-president m succession 
to the late Canon O R Bullock Webster, and Mr 
R, H W Sears, Mr M A C Hmton an<l Mr A G 
Lowndes were elected new members of Council 'Hie 
Council’s report dirocted atU>nticn to the decline m 
the receipts from all tlie regular sources of the 
Society’s income, and stated that unless further 
support for the Society u obtamed, a regrettable 
curtailment of publications may soon becomo neces- 
sary It WHS stated that the plates for the second 
volume of Prof T A. Stephenson's "British Boa 
‘"'genes’’ ore being engraved, and it is hoped that 
^rvolumo will SO0.7 bo m tho pro* The Council 
reported with gratitude Ihh i ' 

£80 towards the cost of this volume from Miss Teresa 
Goose, the grand -daughter of Fhihp Henry Gosse, 
author of the “Actinologia Bntannica” (1860) 

Soviet Stamps in Commemorauon of MendclteS 

Tmg Soviet postal authorities have issued a senes 
of new jxiHtage stamjis to oommemorato the oentenary 
this year of the birth of Mcndel^eff The new issues 
are of hve, ten, fifteen euid twenty kopek denomuia- 
tioiis The five and the twenty kopek denominations 
boar a design of the Mendel^efl monument against a 
backgroiuid of his table of the penodic system of 
elements , the toi and flfteen kopek denomuiations 
bear a portrait of MendeUefl, also against a back- 
gioiHid of the table of the penodio system of elements 
All the stamps boar the oonunemoration date 1884- 
lttS4 

Vital Sutisucs for the Year igss 

Tin Begiatrar-Oeneral has issued a provisional 
statement of the figures for birth-rate, death-rate 
and infant mortality m Great Bntam durmg the year 
1983 For England and Wales, the hve births and the 
deaths wem reqieotively 14 4 and 12 8 per 1,000 


resident population, and the deaths of infwits less than 
1 year old, 64 per 1,000 registered live births For the 
fifth year in succoseion the birth rate was the lowest on 
record, being 0 0 per thousand below that of 1032, 
and 1 4 below that of 1931 The death rate was 0 3 
above that for 1032 and is the same os that for 19|1 
The infant mortality rate was 1 per 1,000 below that 
for 1932, and with the exception of the year 1930 
(60) IS the lowest on record 

Announcements 

At the annual general meeting of the Physical 
Society, held on March 16, the following officers wore 
elected Prtaidtra, The Right Hon T^ord Rayleigh ; 
Vtce-Prendent, Dr D Owen , SeenUartts, Dr Allan 
Ferguson (Papers), Dr Esor Griffiths (Biistnass) ; 
Foreign Srrrttary, Prof O W Rioliardson , Trtat 
urer, Mr R 8 Whipple , I/tbranan, Dr J H Brink- 
wortli , New Members of Council, Mr H H Emsley , 
Prof H H Robinson 

Thk Institute of Physics haa put forward a scheme 
for the training and certifioating of laboratory and 
technical assistants m physios, and proposes m due 
course to set up an appomtmnnts registor Candi- 
dates for the Institute’s certifloatoa must attend 
approved courses of mstniction and pass examinations 
m accordance with the mgulations issued It is 
understood that evening clam courses fur the Insti- 
tute’s oertifloates will be commenced m September 
next m London 

ArrLiOATiONS are invited for the followuig appoint- 
ments, on or before the dates mentioned — Engmoon 
at the Fuel Research Station, East Greenwich — 
Establishment Officer, Department of Sciontiflc and 
Industnal Rasearch, 16 Old Queen Street, 8 W 1 
(March 26) An assistant m the Admiralty Technical 
Pool for duty at the Admiralty Ckimpass Department 
— Secretai^ of the Admiralty (C E Branch), London, 
SW.l (March 28). A vet©nna- 7 r officer under the 
Devon County Council — County Moou’cal Officer, 4 
Bamiield Creeoent, Exeter (Moroh 29) ZVo jumor 
assistant engmeors on the Manohoeter Corporation — 
City Engmeer (March 30) Engineer and manager 
of the Weymouth Waterworks Company — Chair- 
man (April 8). Water engmeer and manager and gas 
exaauner to the County Borough of Swansea — ^Town 
Clerk, Guildhall, Swansea (April 7) Prmoipal of the 
Oonnty Teohnioal College and Sclwol of Art, Newark 
— Clerk to the Governors (Apnl 10) A domonatrator 
in ecology at Umveisity College, Nottingham — 
Registrar (Apnl 11). A demonstrator m the Deport- 
ment of Inorganic sind Physical Chemistry at Bedford 
College for Women. Regent’s Pork, N W 1 — ^The 
Secretary (Apnl 21) Two teohmoal assistants 
(A. 087/8) and a draughtsman (A 089) at the Royal 
Aircraft Establishment, Famborough, Hants — Chief 
Superintendent, quoting reference number above. 
Two resident staff tutors for adult eduoatioa, Vni- 
veiaity of Birmingham — Director of ExtiWOiftintl 
Studios (Apnl 28) University professor of HBWt OBay 
at St. Thomas’s Hospital Medical Sohool, Lo nd i kt- ^ 
Aoadeooifl Registrar, University of London, B.W.T 
(May 18) 
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Letters to the Editor 

[The Edttor doet not hold htmttlj reeponeible for 
optniofw erpreeaed by hu correopondetUt Neither 
can he undertake to return, nor to correepond with 
the wntere of, rejected manusenpte intended for thu 
or any other part of Nathbe No notice le taken 
of anonymoua oommunicatione ] 

Supraconductivity of Films of Tin 
KxPERlMSinv on the relation of hi^h froquonoy 
ciirreiitn to tho phonomeiion of auperoonduotivity led 
to work at Toronto with filma of HiiiM'n'onductinK 
motaln The fllmH (of tin) were produci^ by ‘tinning* 
tlio surface of flue wires which thcmuclvps were not 
Hitperoonducting in tlie early experimente a coating 
of tin 2 X 10-* cm m thickneeH was ‘wiped’ on 
constantan wiiu of 0 016 cm diameter In thm way 
one obtains tho equivalent oi a thin cylinder of super- 
conducting metal, and tho resistnnoo of the whole 
becomes eero below the tiansition temperature of 
tho superconducting element UBed‘ 

With the intention of studying further the offect 
of lugh frequency cinreiits, samples of such coated 
wires were plated with other metals--- for example, 
copper and nickel — which are not suporcoiuliictors , 
an example of such a lonibination is oonstautou 
covered with tin and then plateil with copper The 
diameters of tho wires forming tlie cure were as 
follows for oonstantun 0 066 < m , foi copper 
0 040 cm and for nickel 0 046 cm 
PreLmmaiy exponmonts wen« carrieil out on these 
samples to confirm their reaction with respect to 
dirtx't currents— the ordmary Buperconductivity test 
and It was found that thin fllms of tin cease to 
show superconductivity when those films are them- 
solvos platod over with a film of a non -suiieroonducting 
inotal, for example, copper or nickel 'ITus surprising 
rosult shows itself only with thm films, hut a numbor 
of repetitions of tho experiments renders the rosults 
unmistakable The accompanying table shows the 
nature of the phenomenon . so far, only tho super- 
conductor tin nos been t<*sted in this way 



It IS seen that as the film of tin moreasee m thiok- 
neas, a point is reaohed at which the superconducting 
property of the tin film is not lost by surface plating 


This phenomenon will undoubtedly be of impoitanoo 
in framing a satisfactory tlieory of supi'rconductivity 
— a consideration of utmost importance in dealing 
with metallic conduction 'I'his work is being earned 
on by J O Wilhelm and A 1) Misencr 

K F Bukton 

MoLsinnon Laboratory, 

University of Toronto 
Fob 17 


■ K r Barton, “BuprriSHidnrUvIty ‘ ( 
snd OzEnd Unlvenlty Fina), p 70 J 
870, Dee 10. 1038 


Persistent Currents in Supraconductors 

Until rocontly it was genomll) ossumotl tliat it 
was {KMsible to piodict, by tho ordinary electro- 
magnetic equations, the persistent current produced 
m a Huprauondiictor cuoltxl Isdow the transition pomt 
Ml a lonstant exteiiial magnetic held after tho field 
was switched off Thus H A I.s>rentz' calculated tho 
curiont induced m a supraconducting sphere, that is, 
the oftuctive magnetic dipole when an external 
magnetic hc-ld is iwtablislied 

Aoexirding to rosults recently published by Meissner 
and Ochseiifold*, the matter is not so simple ns might 
at first bight appear Instead of the lines of force 
boing 'frozen in’ os had been previously assumed 
woiiiil hapjieu when a siipraconductor was cooled 
below the transition point m a magnetic held, it 
appeared that the held increased in the neighbour- 
liood of tho Hupmeonduotor, which liehaved as a 
body of zero pcrmoabihty If this were so, the flux 
of mduition m the supraconductor should be zero 
and one might expect, in contradistinction to the old 
view, that no porsist^t current or effective induced 
dqiole would Ix' priNlumsl by switching off the 
oxti'rnal Add 

The following experiments Hc<>m to show that 
although supraconductors do not confonn to tho 
older thixiry, neither do they behave as though 
they had rero permeability 

( 1 ) A solid tin splicro of 1 6 cm radius was cooled 
from 4 2'’K to 2 6°K (tho liquid helium was pni- 
ducod in a liquefaction apparatus utilising the 
expansion methcxl of .Simon) in a hold of 70 gauss 
Wlien tho field was switched off, the magnetic moment 
of the sphere was oliserved with a test coil Ita 
magiutudo was about one sixth of that calculated 
occorduig to the Txirentz eipiation 

The magnetic moment remaintxl almost constant 
whilst the temperature oi the sphere ruse from 2 6° to 
2 9“ , with a further rise in temperature it decreased 
steadily, becoming zero at 3 7°, the normal transition 
pomt of tm Plotting the magnetic moment against 
the temperature, one obtains a curve of similar shape 
to that found for tho magnetic thresliold values 

(2) The same sphere was conhsl to 2 6° without 
any external magnetic field, a held of 230 gauss 
(higher than the threshold value at this temperature) 
was switched on and immediately switched off. The 
magnetic moment thus produced in the sphere at 
2'6° was 8 per cent greater than that product m the 
previous experiment using 70 gauss, but as tho 
temperature rose it deoroa^ and at 2 0® it reaohed 
the same value as the magnetic moment at this 
temperature m the previous expenment From 2 9® 
to 4® tho curve comcidod with that foimd m experi- 
ment (1) 

(S) Similar expenraents to those described above 
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were earned out with a hollow tin sphere of the same 
radius, the spbenoal qiaoo fai the middle being equal 
in volume to one half the volume of the sphere. 'Die 
magnetic mommta produoed in the hoUow sphere 
were two to three tunes greater than those obtained 
with the solid sphere 

In all these experiments the magnetie field sraa 
produoed by a oylindnoal ooil m the middle of whioh 
the spliora was plaeed, all iron being excluded. 
Although the field near the sphere was thus fairly 
homogeneous, we think it possible that the observed 
phenomena may be mfluoioed by ^ght mhomo- 
geneitius of the external field. In a oompletely 
homogeneous field it would seem possible that the 
meth^ of cooling might afleot the results. In order 
to test this, we cooled the spheres from the poles 
and also from the equator This did not seom to 
make any differenoo, the magnetic moment observed 
being of the same order of magnitude m eitiher ease. 

As a result of these experiments, it seems eertam 
that the effeotive permeability of substanees when 
they beoome supraoonduoting deoreases, as observed 
by Meissner and Oehsenfeld On the other hand, it 
appears clear that under our experimental conditions 
the permeabihty does not vanish entirely, as might be 
expected in view of the almoat mflnite oonduotivity, 
or if it does vanish, it only does so m eertam regions 
and not throughout the whole volume of the supra* 
oonduetor. 

In oonolusion, we would like to express our thanks 
to Mr T C. Keeley for his advice and assistance m 
vanous phases of the woric 

K. Mhhokusobk 
J. D. BABBm 

Clarendon Laboratory, 

Oxford. 

Feb. 17. 


Some Tbcrmal Pnipcrtici of Ooademed Helium 

lx the following oommiuuoation we give the results 
of some prehminMy measiuemente with oondensed 
helium ; 

1. The heat of fiision is 6 7S cal./gm.-atom at 4'0” 
and 5 -1 cal. at S 4°. 

2. The density of solid helium m equihbnum witti 
the hquid phase is 0 2S at 4 0° and 0 22 at S-fi”. 

S. The dwity and oompresaibihty of hquid hehum 
have been measured at 2-4° and 4 5° They are m 
good agreement with the data recently published by 
Keesom' We would add only that Um compressi- 
bility still falls appreciably with higher preesure 

4. The compressibility of solid holium could be 
measured roughly, the result being about 1 6 x 10-* 
reciprocal atm at 3 7” and 116 atm. 

5 The qieciflo beat of solid helium was determmed 
between 2 7” and 3 7° at a density of 0'23. agrees 
well m this region with a Debye ftinction for 6 •>32 6*. 
This small value (the smallest hitherto obeerved), 
which we find m qiite of the small atomio weight, la 
another oonsequenoe of the very weak mteratomio 
fbrees. From 0—S2-6'’ follows a sere pomt energy of 
78 oal /gra.-atom, oompared with a thumal energy of 
only 1 oal. at 4°. We may mention that this value 
agrees well with the deviation from Trouton’s rule if 
we attribute this to the men pomt energy*. 

0. Measurements of adiabidiM expansion were 


oamed out m connexion with a proposed prooedure* 
for lowering tmnperaturas 1^ ohanging the volume of 
oondensed hehum. TheooeinoientY*- — (41n2'/31ao)t 
was measured for the liquid phase as a fimotion of 
temperature and pressure We may mention as sn 
example, that starting at 4 6° and 180 atm., 8*4” is 
reaoh^ by expanding to the vapour preasore 
Expansion oxpenm«ita with solid h^um have not 
yet been earned out, nor aoourate experiments on 
the more easily made adiabatio expansion starting 
from the solid at equilibnum pressure We have 
done only one preliminary expenment starting from 
partly solidified hehum at 4°, and this showed an 
appreciable morease in the ooohng effect as oompared 
with the effect obtained with only hquid preeent 
(The data given above, however, enable us to c^oulato 
these ooohng effects Starting with sohdified hehum 
at the equilibnum preesure at 4°, one should reach 
a temporaturo of 1 4“ by expanding to the vapour 
pressure As aooordmg to the measurements of 
Koosom* on the thorm^ expansion an adiabatic 
expansion of the Lquid below the X-pomt should lead 
to a temperature rise, a lower temperature will bo 
obtained by expanding only until the substance is 
just melted Keeeom’s entropy diagram of the hquid* 
shows that m this ease a temperature 0-15* lower 
should be reached Definite predictions of the ooohng 
effects when starting at loww temperaturea cannot 
be given yet.) 

7 The knowledge of the speoiflo heat of the soLd 
phaae enablee us to fix the sera point of entropy 
according to Nernst’s 'ITieorem. The absolute value 
of the entropy of the hquid can now be calculated 
using the values of the heat of fiision, the data of 
adiabatic expansion and the specific heats Con- 
nexion can be made through the known values of 
vapour preesures and heats of evaporation, with the 
thwretioal value of the entropy of the gas, puttmg 
the statiatioal weight equal to umty aooordmg to the 
qieotroaoopio obee^tions We find good agreement, 
the reeultmg ohemioal constant hei^ -0-62 oom- 
pamd with the theoretioal value -0-08 

The mveetigationa were carried out m 1932 m 
Breslau Their oontmuation is being undertekmi m 
the Clarendon Laboratory 

R KsiaOHBW. 


Feb 26 

> W B. sad A P KMon, Pterioi, I 1S8, 1»U 
•K BeBBewm sod r 81000, X Pkw.U, 1S7, 1»U 

• r, Btanoii, S Pte , U, BU, 8U , IMS , Me olw W Hetaoer, 
PS^Bl. 831 , Uis , ud W H and A F Keasoni, Plssies, 1, 

• W H and A P Xecsora, Xea Atad. r Witaitek AeuUrdMt, 
84 Nr 5 , IMS 

• W H and A P Kmmo, PAsHea, 1, 161 , ISSt 


A Mercury-Sealed Watet^<k)oled Rotating X-Ray 
Target 

Inbfibbd by the mamifloent X-ray tube with 
apinning target designed by MOUer* and now in 
operation at the Davy Faraday Laboratory of the 
Royal Inatitution, we have oonaidered the feaajWity 
of completely sealing off the rotating anode 1^ i^Maaa 
of mercury afrer the manner of the olaaaioal TotilfaBlh 
expenment. 

At first sight auoh a prcqxMition sesms absurd for 
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an X-ny tube oontainuig a glowing £lament, but , 
wo have overoome ttie difficulty very eunply by Radio-Geological Survey of Ctechoslovaku 


oovenng the inner meroury meniscus with a layer 
of Apioson hi^-vaouum oil Fig 1, which is self- 
explanatory, wows diagranunati^ly a tubo which 
we have constructed and proved to work, not as yet, 
owing to lack of rcsourcea, with the la^ currents 
MulW haa used, it la true, but still under sufficiently 
stringent conditions to demonstrate the essential 
aoundnees of the method Even with ordmaiy ateel 
steam tubes, unpolished on their inner surfaces, the 
vacuum was found to hold exceedingly well. The 
annular space containing the meroury was about 



rats vATn 
isin 


i in wide, and the pump used was a two- or three- 
atoge oil diffusion pump. Incidentally, thoee export- 
ments show that meroury gaum can safely bo used 
m combination with such oil diftosion pumps, if the 
precaution is taken of covering the merouiy meniaous 
with a layer of high -vacuum oil 
The expenses of this mveetigation were met by 
grants the Qovemment Grant Committee of 

the Royal Society, and the Commiasionera of the 1891 
Exhibition. For the mechanical woikmanship we arc 
indebted to Mr. A. Robinson of this depeutment. 

W. T. AnwuBT. 

R. D. Fbuiom. 

Textile Physics Lobomteoy, , 

TJnivenity of Leeds. 

Feb. 20. 


Bohemia is on excellent region for radio -geological 
investigation In the first place, we have the ore 
region of J&ohymov (Joaohimsthal), where pitch- 
blende is found. However, m the Krkonoio (Kiesen 
Gebitge) and in the Jizera Mts , where there are 
no deposits of pitch-blende, strong radioactive springs 
(containing up to 200 Moche units) occur very fre- 
quently along faults, contacts, etc This district 
lias been investigated by us railio-goologically m 
the same manner os that in which Uenscr investi- 
gated the Gorman portion ot the Kruin4 Hory 
(Erz Qobirge)‘ 

During the last throe years, we have gathered 
together much material by various expenmontal 
methods. Chiefly, so far os was possible, the radio- 
activity of springs in the whole area of the 
Krkoncie was measured systematically. The con- 
tent of radium emanation was measured at different 
seasons of the year, the springs and their radio- 
activity were then marked on maps, so that radio- 
logical maps of the terrain might be formed, as 
suggested by Vemadskyj Those maps will be inaile 
still mom complete by the investigation of the soil- 
atmosphoro in highly active sprmgs the flow of 
the water, found to bo inversely proportional to its 
radioactivity, was measured and its dependence on 
metoorulogioal factors detonnined The springs are, 
therefore, regarded us suiHirflcial Further, the 
eunount of radium was ascertained m the water of 
the strongest springs (of the order of Kh" gm of 
radium clement to 1 litre of water), and its quality 
by Elster Goitol's mosothorium method We have 
made also precise chemical analyses of the strongest 
spruigs 

At the same tune, analyses of the rooks m the 
neighbourhood of the springs have boon made with 
regard to their contents in radium elements A 
simplification of Joly’s method has been used, in 
which the rock is molted in the electric fumate, m 
cheap iron pans*. Likewise, lock seitions were 
studied from the mmeralogical point of view Correia 
tion between geological stiuctiire and the analyses 
of waters and rocks yere Htiidind It was proved, 
for example, that nt /aly (Heidelberg on Bvnocko) 
waters became radioactive on contact with phyllite 
(radium content, 8 3 X !(>■'* per gm ) and ortho- 
gneisses (radium content, 4-7 a 1()~'* {hv gni ) 'I'ho 
total length of oontacta is so groat that the amount 
of emanation in the springs of this district (100 
Mache units) can bo ecuiily explained by the absorp- 
tion of emanation by the water along this quite 
superficial oontaet 

A report of the first part of these investigations 
m the area of the Krkoiiofe will be pubbshed soon. 
Wo have dealt also with a largo amount of material, 
especially from radiological investigations of the 
rooks from the ore region of J4ohymov and of rocks 
of oiganic origin from Bohemia and from Slovakia. 
This material will be completed and gradua l ly 
published The aim of the work is a radio-geolngic^ 
survey of tho whole of Czechoslovakia 

W. Samthouxb. 

Radiological Institute, Prague. 

F UUOOH. 

Charles University, Prague. 

Feb. 27. 

• Otol AsaMUs. IBS , ISSS 

■ B«boiiMk%^liolMr, OtriMSi MMis I Oto]rt|s , H, SO , IMl 


> A. Mate, Ximu, IK my 17. 18K 
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Ongm of the Angioipcmu 

Thii oyto-genetio work of tho pout dtjcade has built 
up an inoroomngly impromivo body of data demon- 
Btrating tho evolutionary importance of fertile, trua- 
brordmK hybrids originating through doubimg of 
tho chromosome number A considerable numbw of 
such hybrids (variously termed amphidiploida, sum- 
mation liybrids, allopolyploids) have ongmated under 
obsoivatiun Partiouliu-ly interesting from tho 
evolutional y point of view are Muntzing's ‘syntlietic’ 
Oaleopais Telrahtt, proiluced from O, pubeanen* and 
O aprrtosa^, and Karpeohenko's RapAana-Bnunea, 
on intergeneric hybrid which, wore it found m 
Nature, would bo considered a new genus* 

An enormous body of indirect evidence suggests 
that similar ‘summation hybrids' have occurred 
frof|iicntlv in the dovolopmont of many of the 
families of the nngiosporms Tliem is oven some 
evidence for the reticulate origin of groups larger 
than tho genus. For tho sub-family Puinoidoas, the 
genetioal and oytological evidence fur the reticulate 
ongm of that whole group from a cross or oroasos 
between other membi^ra of tho Kosaoeoi is so strong 
that such a theory was put forward independently 
by Darlington and Moffett* and by 8ax‘. 

The following suggestion for a reticulate ongm of 
tho Magnoliales, though odmittodly highly specu- 
lative, IS therefore not without precodont Whitaker's 
recent work* lias shown that these peculiar odds 
and ends do mdeed foim a natural order, though 
the affinity of certain of the genera (as, for oxampio, 
Ceretdtphyllum and Trochodendron) had previously 
been quostioiUHl Uo has suggeshsl that tho genera 
Tetrocentron, Dnmya, CereuiiptiyUum, Trochodendron, 
Magnolia and LtttecUndron, ugriMung as they do in 
nodal anatomy anil chromosome number, should bo 
placed togothor in one group It is noteworthy tliat 
this group mcludes several genera which have been 
repeatedly oonsidercd os possibly transitional between 
tho gymnosperms and the ongiospcrms, sinne of 
them being so placed by reason of thoir floral anatomy 
and others because of the structure of their wood 
Cytologically, the group is unusual by rocMon of its 
basic chromosome number of 10, which is seldom 
met with among the other families of the flowenng 
plants 

May it be |Kissiblo that the Magnoliales ongmated 
from wide crosses between different groups of 
gymnospenns r 8o far as chromosome numbers are 
oonoemed, tho data ore certainly suggestive. On 
the basis of chromosome number, the (ilymnospermn 
can be divided mto two groups* To the larger 
group belong the Gmkgoales, Cyoodales and Gcmi- 
ferales with base numbers of 12 and 11 To the 
smaller group belong the Gnetoles, two genera of 
which have been found to possess base numbers of 7 
It will be seen that the ohromosome number for the 
Magnoliales is exactly what would obtam were a 
sterile oross between these two groups to double its 
ohromosome number. 

An origin for the flowering plants bos usually been 
sought either among the Onetaloe or the Cyoadales, 
The evidenoo from ohromosomo numbers would 
suggest, aa one poaaitnlUy, that relatives of each might 
have contribute, roticulately, to the ongm of the 
Magnoliales. For the immediate present, the cyto- 
log^ can do no more than raise tlie question, “May 
the angiospcrms have originated, m part at least, 
from crosses between some of the simpler members 
of the seven chromosomed and twelve ohromoeomed 


gymnosperms t” The morphologioal evidence has 
not, I believe, been examined from this pomt of 
view. It would be interesting to know how far it 
supports such a hypothesis 

Edoab Andkbson 

Arnold Arboretum, 

Harvard University, 

Jamaica Plain, 

Maiwaohusetts. 
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Chemotropic Response of a Chironomid Fly 
(Fompomyui sp.) to Petroleum Oils 

StNCK the diHoovory of the attraotion of the 
Mediterranean fniit fly, CeratUu capiUUa, to kerosme 
oil by Devcnirth‘ m 1B07, petroleum oils have been 
the object of extensive rcsearohos os a control 
mcaeiin> against this insect (Compere*, Ehrhom* and 
Hevenn and Boverin*) Petroleum oils are known to 
attract insects belonging to very different groups , 
for example, cuccmollids, parasitic Hymenoptora, 
ants, winged aphides, gnats and moths (Severm and 
Sovorin*) Inuns and Husain* expostxl kerosme oil 
on four occasions and, in ono exposure, they recorded 
the attraction of a number of Nematocera Morgan 
and Crumb' mention tho attraction of a few b^ 
and a considerablo number of large flies, prmoipally 
baroophagidmie, to petroleum denvatives mcludmg 
crude petroleum, paraflm oil and kerosme. 

During an attempt to study the chemotropic 
responses of insects to various odorous substanoes 
at tho Punjab Agneiiltural College, Lyallpur, India, 
under tho guidance of Prof M. ^zal Husain, it was 
discovered that Foretpomyva sp. (Diptera, Chirono 
midan) was attiactod to petroleum oils m specially 
large numbers 

In those expenments, tho Minnesota fly trap 
(Wcwhbum*) was employed Tho traps were hung 
up m holds ovory afternoon and brought back to 
the laboratory next morning, where they were fumi- 
gated with hydrocyanic acid gas and tho entrapped 
flies counted A trap oontaining crude petroleum 
oil captured a moan weekly total of 402 examples 
of Forctpomyia from OctoW 24 to Dooember 31, 
1924; the maximum being 1078 flies m ono week, 
and 270 flies in a single mji^t on November 2, 1924 
During winter, the number of flies decreased rapidly 
and from January to March 1926, a mean weekly 
capture of only 9 flies was obtomed. The followmg 
different grades of petroleum oils available m the 
maricet were also tn^ petrol ; kerosme oil ; crude 
od used for combustion m crude oil engines ; residual 
oil left after the preparation of coal gas. 

It was noticed that petrol which contains hydro- 
carbons with low boiling pomts was the least nitrao- 
tivo With the view of conflrmmg this obeerWition 
a sample of kerosme oil was distilled, and fractions 
distilling below 80“ C , at 80“-158“, 168"-184“, 184*- 
220“, 220°-2S0° and above 200° C. were separately 
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ooUeotnd and exposed as usual It was dn- 
oovered that fractions distilling between 158° and 
184° C attracted the largest number of flies, while 
those distilling below 168° C, proved to be least 
attractive 

In almost all oases of chemotropio responses of 
insects, males have boon attracted m much larger 
numbers than the females, which nsluoes the value 
of those methods os a control measure [Compare 
liacut tonalus to oitronolla oil, 3 females to 1,000 
males (Howlott*) , CeralUta capitata to korosine oil, 
3 females to 1,000 males (Snverm and Severin'), 
SwammerdameUa sp to cinnamic alcohol, one fnmain 
to 40 males (Morgan and Crumb’) ] In the enso oi 
this chironomid, however, it is interesting to note 
that the females were attracted in a very great 
raajonty and constituted 91 2 per cent of all the 
individuals captured 

Taskhir Ahmad 

Z(s>logioal Laboratory, 

Cambridge 
Feb. « 
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Nicotine Spray for the Apple Sawfly 
In some prehmmary experiments carried out her»> 
III 1933 by (1 L Iley and myself, it was found that 
Die egg of the apple sawfly, Hoploeampa teglitiitrwa. 
King , can bo killcsl by means of a spray containing 
(I (16 per cent nicotino and 0 6 (sir cent i oramercial 
soft soap 

It has for some tune boon thought that the egg of 
this insect is susceptiblo to such a spray only shortly 
before eclosinri, that is, after the rupture of the 
chorion Our experiments, however, show that tho 
egg IS vulnornblo right from the timo it is laid 

The dotailixl rosults of tliesi> exporunenls, and a 
disouHSion of their practical impliontions, will appear 
in the next issue of this citation's "Annual Keport" 
W Stkfb 

Fast Mailing Research Station, 

East Mailing, Kent 
Feb, 23 


Mechanism of Detonation in Lead Azide Crystals 
Garner and Ooimn* and also Muroour* have 
distmgiiished between the energies of aaotivation 
(ontioal morumonts) which ohuocteriso (a) tho 
thormol dooomposition anil (6) the detonation of an 
explosive In the case of lead aside, the value’ 
for the detonation, 160,000 cal /mol (one extreme 
measurement, 9 7 sec , is omitted advis^ly and with 
Prof, Gamer’s conourrenoe), is about three tunos that 
fur the thermal decomposition, 47,000 oal /mol 
The crystalline structure hra also been examined 
As dotermmed by Miles*, the imit cell contcuns 
twelve moloeulos of PbN| In this department, 
however, the radiologioid direotorate* has examined' 
load aside m more detail , the c-azis of Miles is 
doubled, giving the cell twenty-four molecules, and 
the space group is found to be It follows 


from this that these twenty-four moloeulos are 
arrangtxl in eight groups each containing three 
molecules of PbN| 

Tlie rocurronco of tho value three is evidence that 
tho criterion for detonation is closely related to the 
crystalline stiuctiire, and would mdioato that tho 
thermal decoinposiliun is caused by tho activation 
of a single mole< iile of PbNi, whereas tho detonation 
rfxjuiros the simiiltiuiisms nctiviiiion of all three 
cnnstiturmts of onn of tho i timplex groupings 

(PbN,), 

T Carlton Button. 

Explohivos I)irectorat(>, 

Kosearch Deportment, 

Woolwich 
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Vapour Pressure of Potassium Amalgams 
If a solution of a substance has a smaller siirfaco 
tension than tho i>urc solvent, the solute is adsorbed 
01 concontratixl at tho surface, in accordance with 
Gibbs’s tlioorem It is tboreforo to bo expected that 
the vapout piossuio of tho solvent of such a solution 
will bo highei, when the eoncontration of tho solute 
IS made tho same m tho Burfaco ns in the interior, by 
continually renowing the surface, than when it is not 
The lollowing facts, toimd by measuring tho vapour 
proHHiim of mercury over pofassium amalgams, by 
deterinuiing the absorption of tho resonance Ime 
2637 A at room temperature socm to conliiin this 
I oiicliision 

Diliibsl fiotassium amalgams show a much greater 
lowering of the vapoiii pressure of the mercury than 
would coiresjiond with Raoult’s law (an amalgam 
containing 1 6 atom ist ooiit of potassium showed 
3t> jior coat lowering of the va|s>up pressure) It, by 
ciin>fiil motion, the surface is cotitinuaily renewed, 
the vapour jirossum nsi-s almost to the value pro 
dll toil by Kiuiiilt’a law Boon after the motion is 
Btoppeil, the vapour pressure n'tums to the former 
low value 

Tlie same phenomenon is caused by uniiiiritiisi in 
meniiiy which is not es^siciiilly oluuneil 

Tho above rosults explain Pohl and Pnngsheim’s 
observations’ on tho voiy small dependonee of the 
Kwisibility and threshold of tho photo effect of 
putoHaium amalgams on tho concentration 

Hans H v Halban, Jr 

Physikaliuohos Tnstitut 
dor Univorsitat, 

Zurich 
Fob 8 
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Influence of Pressure on the Spontaneous Inflamnu- 
ticm of Hydrocarbons 

Messrs Nbitmann and Estrovioh have recorded’ 
some experiments on tlie conditions of spontaneous 
inflammation of the muctiim C,H„ -f- 8 O, when 
heated m an iron bomb and in a bomb tho inner 
siufooe of which was covered with gold Tho peculiar 
relation which they find between preesuro and 
Ignition -temperature also appears m some unpub- 
lished work of the late H B, Dixon, 
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In hiB experimeatB Dixoo dotemiined, at pnsBurM 
nuiging from 10 to 120 om., the lag on ignition of a 
jet of pentane vapour heated to a pimletertnmed 
temperature and laauing mto an atmoephere at the 
Mune temperature. The shorter the lag, the leas is 



the exporimont liable to ootnplioations from surface 
elloots. It IS, thereforo, eignifioant that Dixon’s 
results, as shown by the full-lme uurves m the 
aocomponying illustration (Fig 1), are of the same 
general character as those of Neumann and Elstrovioh, 
aa shown by the broken curves. 

H F Coward. 

Safety m Mmes Besearoh Board, 

Research Laboratories, 

Portobello Street, 

Sheffield. 1. 

Feb 3 
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The Veloaty of Light 

Im 1027 there was published m these columns^ a 
table of all the determinations of the velooity of 
light which I compiled from the onginal memoirs, 
together with a discussion, and I pomted out that 
except a pair of practically snnultaneous vahiea 
ebtamed m 1882 the final vdues (prmted m heavy 
type) indicate a secular decrease of velocity. The 
last (and lowest) value given is 299,706 ± 4 km /sec. 
for 1926. 

Since then, two detenninationa have been made : 
the first by Karolus and Mittelstaedt (1928) using 
a Kerr cell, to the terminals of which an alternating 
potential was applied, for interrupting penodkwUy 
ttt lummouB beam, instead of a toothed wheel*. 


A frequency can be obtained m this way, of the order 
of a million pw second, which can be accurately 
oaloulatod, thus permitting a very short base to be 
used (41 386 metre) without any loss of accuracy. 
The value found (mean of 766 measurements) was 
200,778 ± 20 kin /sec The second recent determina- 
tion IS mentioned m Naturb of February 3, p. 169 i 
it gives for the velocity of light m 1933 the value 
290,774 ± 1 or 2 km /sec 

'Die dotorminations of this so-called constant 
made during the last ten years (the most aoourate 
of the wliole series) are therefore ■ 

1624 . 200.802 ± 30 km./seo. 

1026 . . 200,706 ± 4 km /sec. 

1028 . . . . 200,778 ± 20 km./sec 

1033 . 200,774 ± 1 or 2 km /too. 

No physicist, looking at the above table, can but 
admit that the alleged constancy of the velocity of 
light 18 absolutely unsupported by observations. As 
a matter of fact, the above data, treated by Cauchy’s 
method', give the linear law . 

y kmjwee “ 200,000 — 4T (igoo) rwn 

When I first pomted out tins fact (m 1024) it was 
objected that the data available were moonolusive, 
because the probable errors of the observations were 
greater than the alleged rate of change Sir Arthur 
Bddington has dealt the death blow to the theory of 
errors* and “this theory is the last surviving strong- 
hold of those who would reject plam fact and common 
sense in favour of remote deductions from unvnnflable 
guesses, liavmg no mont other than matliemalical 
tractability’’* Even “die-hardH”, however, may fruit- 
fully innditato over the 2nd and the 4th values in 
the above table 

M E. J Ghrury dr Hray. 

40 Wmtmounl Road, 

Eltham, 8 E.O. 



Graphical Determination of Contemporaries 
I brgret that Mr Dufton* is unable to find m my 
letter* on the above subject any clue as to what I 
am “trying to do” , othen from whom 1 have heard 
seem to have had no such difficulty. 

The reproduction of Thomas Young’s diagram* is 
interesting, but a diagram mvon by Prof Raymond 
Pearl m a paper* which he has kindly sent me gives 
all the information much more clearly and m such a 
form as to make it of real use to writers and teachers 
There is no ground for the imphoation made by 
means of the quotation introduced appcwently witli 
this object only, smoa it is impossible by search to 
find matter which is quite unrelated to the title of 
the work m which it is moludod. 

WiujAx Lucas. 

9 Shanklm Road, 

Oouoh End, N 8. 

March 2 
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Earliest known Miracle PUy Mr T H CsHtcr dpvrihet 
in Folk Lore, vol. 44, pt 4, what ho bi'lieves to be 
the text of a mumming play or reprosontatiun m 
notion of a ritual poem cuneiform tablctn found 
at Baa Sbamra The text, written m a very obu-ure 
pruto-demitio dialect, dusoribos a combat bctw<*en 
two gods, which it ifl Huggeetod wan recited by pneHtn 
while a roligioua pantomime represented the action 
As the tablets date from the middle of the neeond 
millennium b o , if this interpretation is correct, this 
would certainly be the oldcwt extant text of a miracle 
play The text describes whnt is apparently a ritual 
combat betwetm summer and winter which is familiar 
in primitive and popular seasonal iitual from many 
parts of the world One of the gods is Aloyan-Koal, 
gisl of rains and vcnliire, and the other Mot or 
Death, got! of aridity anil blight The poem ojiciis 
at the point where Mot has ousteil Aleyon Baal from 
hiB dominion A new king is chosen and his accession 
to the throne is diswribcd Through the intervention 
of Anat, the viigin war giHldcss, Mot is routed, bis 
royal garments tom from him, ho is stabbed and 
gushod, oast into streams, hshisl out and finally given 
dommion over the imdorworld Aleyan-lloal is 
nsitoiud, the earth revives, sanctuaries arc built in 
his honour, hres are lit for six days, and sacnhies 
(iftcrod In Kyria, Mot, although correspondmg to 
winter olsowhcrc, would bo the period of drought 
in the summer, when all vegotation dies, and the 
n'tum of Aloyan Haal would toko place with the 
( oming of rains in the autumn It is pniliabln, thine* 
fore, that the festival at which the pantomime was 
performisl took place at the ‘Now Year’ in SeptembiT 
Tlie details of the poem correspond with the patU'rn 
of the ritual odopteil thooughout the world in ceie- 
monies of ‘Rxpolluig the Death’ 

The AUzarm-KOH Method of Staining Vertebrate 
Skeletons An abstract of a preliminary note on this 
subject, by Mr M Rahimullah and Prof B K Das, 
appeared m Nature of February 4, 1933, p 171 The 
autbura now send their publislied account (J Ostnanta 
T'nw CoU , Hyderabad, Deccan, 1, 1-3 , 1933), 

ilhistratixl by photographs of successful pn-parations 
There is nothing of importance in this paper that is 
new, for the method is fairly gonenUly ua^ in Oieat 
Biitain and m the United States, and ado«iuato 
accounts are publishcil in Qatenby’s edition (1928) of 
Bullcs Lee’s “Microtomists Vaile-mocum”, and in the 
Muttuma Journal, 28, No 11, 1929 The Muaeunta 
Journal article, by Peter Gray, states that the 
uh'zarm-KOH method is not suitable for small fish 
U has, however, been used with success for very 
small hshes by Parr and by Gloria Holffsler m the 
United States, and by the writer of this note in Great 
Britam, the process often bemg oomplote in a few 
days Gray records alternative alcohol-ali/ann 
methods, which are probably more suitable fur 
permanent preparations of larval fishes. He acknow- 
ledges his indebtedness to Mr. H W Parker of the 
British Museum (Natural History), who was probably 
the first to perfect the alizonn-KOH method in Great 
Britain To the former abstract of the note ot 
Rahimullah and Dos it may now be added that, if 
the soft parts are to bo dissected away from tllB 
stamed skeleton, care must be taken to avoid ox- 
oessivo moooration in the KOH solutions A skeleton 
so prepared must be kept m a sealed jor of fluid 


Items 

(glycerin or xylol is suggested) and is not suitable for 
handling Tho authors emphasise the nooessity for 
prolonged hardening in alcohol before using tho KOH 
solutions 

Burmese Earthwomu In a paper recently rooeived, 
Mr G E Gates continues his resrurohes on Bimneso 
earthworms, reporting on a large collection which 
has boon carefully gathered from many little-known 
regions (“The Earthworms of Burma ” HI The 
Megascoleouiffi Rtc Ind%an Mug , 34. Part 4 Dec 
1932) 102 pages are token up with this sub-family 

alone and thero am more than fifty species of tho 
genus Pherelima Interesting foots are shown m 
Pheretima dUtxandrt, which is usually hnavily para- 
sitised by both nematodes and gregarmoa or bj large 
niimbors of Hpberioal or ovoid cysts m the antonor 
portion of tho body, especially in the seminal vesicles, 
the dorsal surface of the pharynx and tho dorsal blood 
vcHHcl, and part of the intestmo It is found that 
abnoimnlities occur in these parasitised worms in 
ooimoxinn with secondary si'xual characters as ilis- 
tmet from the gonads, tho worms bemg quite noimal 
externally and of tho usual si/e Tho author states 
that tho dovelopiiu-nt must have progrossetl normally 
up to or nonily up to the time when the secondary 
organs begun to develop, the cause of tho abnormali- 
ties not being umbryolngical but something tliat must 
lie looked for m much later stages Tho subject is an 
intiTesting and important one and would probably 
leiul to valuable results if studied m detail It is 
unfortunate that most tropu al earthworms can only be 
obtained in certain seasons ; fur a eonsidorable poition 
of tho year they cannot be found, (ho jieriod of drought 
extcnchng in Burma from Nov'omber well into June 

Ghost Moths of Australia The Hcpialidre or ghost 
moths comprise some of tho most archaie ol all 
motlis and occur in greater abundance in the isolated 
continent of Australia than in any other region of 
tho globe They include some of tho most gigantic 
and also some of the linndsoincst of known moths, 
while ns caterpillars they are mostly subterranean m 
liabit or form galleries in trees In order to obtain 
a tnio conception of tho family, therefore, the 
Australian fonns arc of prime importance Mr 
Norman B Tindale, of the South Australian Mu'U'iim, 
has undertaken their revision and the results ot his 
studios ore m course of pubhcation m tho Records of the 
South Australian Museum Up to date, Parts 1 and 2 
have been issued during 1032 and 1033 thoso are a ell 
illustrated and ore aooompanied by < oreful diogi ams 
of the venationol and other charaotem of each genus 

'' Root and Crown Rot of Peonies. An article on 
* ('ontrel of Crown and Root Rot of Peonies in 
America" on p 114 ot the Oardeners’ Chronicle ot 
February 17 summarises a paper by Nellie A Blown 
in tho Amorioon Peony Sooioty’s Bulletm Hot 
water treatment of fieony roots has been used to 
combat eelworm, but will also control crown and 
root rot and Lomoine disease. Roots aro submerged 
m water at a temperature of 120° F. for half an 
hour, but it IS advisable to cut out rotten portions 
HO far OH proctioablo Vor> severely diseased plants 
may require treatment m two successive years, but 
tins would disturb the plants more than most 
gardeners would desire. 
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The Limits of the Antarctic. Tho limits of antarcUo I 
regions have frequently been diHOussod One boundary 
that has found some acceptance is that of floating 
loe, which with certain deviations makes the parallel j 
of lat 60° S the approximate Ime Supon suggested 
the mean isotherm of 10“ C of tho wannest month, 
but inasmuch os that mcludes the forests of Fuegia 
within antarctic regions it is clearly unsuitable 
NortlenskjOld, laying greater stress on the m^n 
temperature of the coldest month, found a boundary 
nearer to lat 60° S than 60° S and excluding alt 
Fiicgia The mapping of the antarctic convergence 
m the waters of the brathem Ocean by IMaeovery II 
may furnish tho boat boundary. This change in 
water conditions was noted m a recent lecture to 
the Royal Uoographioal Society by Mr Dilwyn Jones. 
It IS the junction of the cold heavy antarctic surface 
water and the warm but more saLne sub -antarctic 
surface water The Dtseooery found that it was 
easily detected in all longitudiM by a sharp change 
in temperature accompanied by corresponding | 
climatic changes, almost equivalent to jiassing bom 
winter to sprmg. biologically, tho convergence 
separates the area of Ruphauata auperba to the south 
from E Valenlm% and E longxroatru to tho north 
The Ime runs for the most part in tho latitude of 
about 60° 8 but clips to below 60° 8 in tho longitude 
of Capo Horn 

Mexican Barthquake of January 14, 1931. Prof J. La- 
costo has made a careful study of the records of 
this earthquake (Pub Bureau Cent S6is Intern , 
Monogroplis, fasc No 6, 3-68 , 1933), and has pre- 
faced It with a valuable list of 276 Mexican earth, 
quakes during the years 1006-30 The majonty of 
these earthquakes originated in three mibmanno 
xonos, the centre of the first being m lat, 12 6° N , 
long 90° W . of the second and more important m 
lat 10° N , long. 97° W , and of tho third m lat 
34° N , long 118° W , all three lying along a band 
possuig tlirough the Acapulco Deep Tho earthquake 
of January 14, 1931, occurred at about 6 66 pm 
and was recorded at all stations throughout the 
world The shock, which lasted four ramiites, 
destroyed completely the city of Onxaoa Prof. 
Lacoste places the epicentre m lat 16° 30' N , long 
96° 26' W , belonging therefore to tho second of the 
above sonos, and lying to the oast of the Acapulco 
Deep, near tho isthmus of Tehuantepec. To determine 
the depth of the focus, ho uses Berioge’s method 
based on the mtnrval that elapses l^tweon the 
arrival of the flrst wave and that of tho same wave 
reflected at tho surface. The average of seven 
estimates is about 46 km. or 27 miles 

New Method of Hiotograirfuc Photometry. In ordinaiy 
photographic photometry, the blackening of the plate 
IS determuied by passing a beam of light through the 
plate and measuring the absorption A number of 
nuorqphotometers have berni devised for doing this 
Brentano, Baxter and Cotton have recently described 
measurements of the light scattered by the silver 
particles in the photogrophic image (Pktl Mag, 
(Supplementary Number), February) In tho ex- 
penrooits described, the test {dates were mode by 
exposure to X-rays, and for sinall densities the pro- 
portionahty between X-ray exposure and scattered 
light was very close. Much smaller densities may be 
examined by this method than by absorption micro- 
photometiy, and it is therefore mteresting to And 
that no thre^ld v'alue was found for X-ray exposure 


before proportionahty set in. The method seems very 
suitable for the photometry of X-ray reflections 
obtained in the rotation, powder, and Laue examma- 
tion of crystals, for the proportionality between 
soattenng and exposure enable the photometer to 
make an automatic integration of the effect over an 
appreciable area. It seems best to have a fine-gram 
emulsion and a filtered rod light m the scattermg 
photometer, usmg the li^t scattered m the range 
6°-16°. Soattenng from the surface of the emulsion 
and particularly from soratohos is a senous com- 
plication, and it was found an advantage to cement 
a cover glass over the emulsion to reduce this 
scattering Tho authors say ttiat the accuracy 
obtamed may be as good as 0 2 per oent of the 
limiting blaokenmg for which proportionahty can be 
obtam^ 

Attempt to Detect a Neutral Particle of Small Maas. 
Chadwi^ and Lea have recently published the 
negative result of an experiment deeignod to examine 
the possibibty that the oontmuous p-ray spectrum 
IS aooompani^ by the emission of penetratmg neutral 
particles (Pfoo. Camb. Phtl. Soe., 80, Part 1) Tho 
energies of those particles might bo distributed m 
such a way that they oombme with those of the 
P-particles to form a constant energy of diamtegra- 
tion, a low energy ^-particle being associated with 
a high energy ‘neutnno’ A strong source of radium 
D -f E -1- F (radium E gives a well-marked oon- 
tmuous p-ray spectrum) was placed near a high- 
pressure ionisation chamber and an absorption curve 
was taken with load soremis. Tho radiation was all 
identified with the radium E and polonium y rays. 
If neutral particles are omitted, it is oaloulatod 
that they cannot produce more than 1 ion pair 
m 160 kilometree path m air A oonsidorstion of 
tho possible nature of the particle shows that, if it 
exists. It must have small mass and zero magnetic 
moment 

Movement of Flame m Firedamp Bxplonons. The 
Safety in Mmos Research Board has recently pub- 
lished Paper No. 82 entitled “The Movement of 
Flame m Firedamp Explosions" by H. F Coward 
and K V. WheeW ^e paper begins with the 
simplest type of firedamp explosions and goes on to 
more complicated coses The scheme of the paper u 
that of giving tho theory flrst and then of illustrating 
it by the re^ts of various experiments, Tho mtro- 
duction remmds us that “the lower and upper limits 
of inflammabihty of firedamp m sir are roughly 6 and 
14 per oent of firedamp, and that m a 9 6 per oent 
mixture, the so-called ‘theoretical mixture’, the fire- 
damp and oxygen are m the proportions required , 
for ^eir oompl^ combustion on explosion” After 
' considering the general theory the p^ier goes on to 
[ discuss the propagation of fLuma m plam tubes, first 
as a uniform motion, secondly os a vibratory motion, 
and then desonbos the effects of narrow tubes, 
perforated plates and other types of oonstnotion. 
The authors pomt out that the speed of propagation 
of a firedamp explosion may vary from sero to 
^proximately 2,000 yd per second, and the paper 
concludes wiBi a warning that although a thoroujA 
knowledge of the theory of the subject is most help^ 
m mterpretmg any coUiery explosion, the under- 
ground conditions, which m a colliery ore usually 
exceedingly complex, must be thoroughly studied 
before attonptuig to apply the theoietiiial considera- 
tions set forth m this pamphlet. 
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Insect Pests m England and Wales* 


A RECENT o£Boib1 report on crop poata m England 
and Walea covers the years 192g-31 and forms 
BvUetM 66 (1933) of the Ministry of Agnoulture and 
Fishenea In this publioation, Mr. J. C F Fryer, 
director of the Ministry's Plant Pathology Lidioratoiy 
at Haipenden, reviews the general position over the 
ponod mentioned. 

In methods of peat control, definite progress is 
evident with regard to enemies of fruit and other 
horticultural crops The English grower to-day, 
provided he can achieve the ^ired result, adopts 
insecticidal measures on a scale as thorough as those 
employed in the Dominions euid the United States 
The progressive man realises that, to produce good 
sound marketable fruit, spraying is not merely an 
advantage, but is also an abimlutely essential part 
of cultu^ routme. 

In the use of dry sprays or dusts Oreat Dntam 
IS, however, a long way behind. It is nevertheless 
burning reoogni^ that they have definite ad- 
vantages in pomt of ease and speed of application 
and r^ucod costa Their adoption does not seem 
likely to come mto practice until certam initial 
difflculties have been overcome. Many of the unprovc- 
ments m control measures have resulted from 
investigations earned out by morabeis of tho Kosoarch 
and Advisory Services of the Ministry of Agriculture. 
New winter spray fluids have emanated from tho 
T-ong Ashton Research Station 
Much work has boon done m connexion with 
pyrethrum. It has been shown that this plant can 
be grown satisfactorily in many parts of England. 
Tho problem as to whether the giwing of tho crops 
IB an economic proposition is now bemg tned out. 
At Rothomsted, progress has been made in methods 
of evaluating the toxic principles found m the 
pyrethrum flowers. Also, oxpenments have been 
conducted with pyrethrum sprays m connexion with 
horticulture, which show promise, and there is little 
doubt that considerable developments m tlus 
direction ate probable. 

The entiy of foreign pests through tho agency of 
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commerce, or other means, forms the second part 
of this BtMahn During tho period under review 
the apple frmt fly (BhagoUtu pomonella) was 
detect^ m consignments of low grade apples from 
the Umted States Smoa it is a serious pest, likely 
to thrive under English conditions, the Ministry 
issued tho Importation of Apples Order 1930 entirely 
prohibiting the entry of certam grades of apples 
from the Umtod dtates withm a speoifaod period oach 
year. Among other immigrant poets the chorry frmt 
fly, ohiysanthemum nudge and cottony cushion 
s^e are briefly noticed Reference is also made 
to an mtroduo^ insect of a bonefioial character, 
namely, the chaloid wasp Aphelmut malt This 
insect has proved iteelf at times to be capable of 
oontroUmg the woolly aphis under Enghsh ooiiditions 
Whetlier it is capable of persisting from year to year 
IS very imcertam, and it appears to have failed m 
many oases owing to unfavourable olunatio con- 
ditions It IS therefore still doubtful whether this 
useful {laraHite can bo i>cnnancntly acclimatised or 
whether it will neeil to bo remtroduo^ ovory few years 
fhim colonics grown under protected conditions. 

The major part of the BuUetxn is devoted to a 
review of the prevalence of each specifio crop poet 
during tho four yoan under consideration The 
attacks of cereal and grassland insects, fur example, 
were, on the whole, below the niorage Vegetable 
enomiea, eepeoially root fliee, caused a good deal of 
deetruotion in vanous parts of the country but the 
moat sonous pests woro those affecting orchards 
Esimoially injurious were the apple capsid and the 
apple sawfly. Among strawbe^ poets the ‘rod 
spider’ (Tetranychus t^rvua) was very doetruotive 
m 1929, when it appeared for tho first tune m 
epidemic form . m subsequent years it showed a 
marked decline Mention needs also to be made of 
the groat prevalence of the aphis, Myzua oeratx, on 
ohemea m Kent which was a feature m 1928 severe 
infestations also occurred in tho south-west of 
England during 1931 

Tho BuBetin oonoludea with a useful list of papers 
published during 1928-31 m vanous journals and 
bearmg upon subjects dealt with in its pages 

ADI. 


Petrogenesis of the Newry Igneous Complex 


I N her paper on “Tho Eastern End of the Nowiy 
Igneous Complex”, which was read before the 
Uoolc^oal Sooiety on February 7, Miss Dons L. 
Reynolds mode a oontnbution to peCfogeneeis of 
outstanding importance. The rocks desonbod are 
types common to many oro^enio regions, and include 
peridotito, biotite-pyioxenite, ougite- and hyper- 
sthene-monsomte, augite-biotite-dionte and grano- 
dionte These are oonvmomgly shown to be 
denvatives, not from basaltic or granitio magmas 
(gabbro and granite being absent from the 8«ea), 
but from three primary souroes, two of which have 
hitherto remained unsuspeoted. The three parental 
materials now reoognised are (a) nltrabasio magmas 
noh m potash ; (6) Silurian sediments which becam^ 
Aised by contact with the latter; (o) a magma 
represented almost entirely by plagioolase. The 
ooochuions reached are supported ^ a suite of 


detailed analysee made by Mr. L. Theobald and Prof. 
H F Harwood 

The earliest mtnisions were pondotite and biotite- 
pyroxemte, the latter representing a residual magma 
produced by the abstraction of oorly-formed obvine 
and pyroxene from pendotite magma The ultrabasio 
magmas rose mto gtaywaokes and shales and became 
surrounded by a sone of selective fusion now repre- 
sented by a fine-grained massive rook that is seen m 
idl stages of development. 

The ultrabasio magmas, which were too dense to 
rise by stoping, come mto place partly by shouldenng 
aside the enclosing sediments, as shown by the way 
m which tho strike hnee deviate from the regional 
Caledonian trend and curve roimd the contacts, and 
piutly by Boakmg mto the overlying xone of fijsion, 
thus givmg rise to augite-monzonite. 

Simultaneously with, snd also subsequent to, the 
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mtruaion of thn ultrsbaaio rocks, s plagioolase magma 
inva<lrd and hybridised them with the production of 
augito-biotite-diorite The latter rose m turn into 
the cone of fusion, giving nso to hypenrthene -bearing 
monronites and diontes 

The granofbonte appears to have risen by stoping, 
nnee it is noh m ximoliths of the earlier hybnds and 
cuts across the sediments in the north-east In places 
it transgresBca the cone of fusion and contains 
xonoliths of the fused sediments Texturoa and 
mineral and chemical compositiun unite m suggostmg 
that the granodionte is essentially a mixture of 
sediments and plagioolaae magma with a little 
biotite-pyroxenite For the most ]iart, it clearly 
formed m depth and afterwards rose into its present 

S mition The jiorphyntio grwiodionte of Cam Lough 
oiintaui m the west of the Complex represents Ihe 
simple soaking of plagioelose magma into fused 
sediments 

An animated discussion followixl the reading of the 
pnpt'r A nninber of speakers, including Dr W Q 
Kennedy, Dr H H Tliomas, and Mr W Campbell 
Smith, seemed suspicious about the existence of a 
plaginclase magma, and it was asked whether a 
granite magma might not be competent to jiroduee 
tile observed results Miss Reynokls pointed out that 
since the augitn-biotite diurite is a nurmatively 
iindersaturated rock almost free from quart*, it is 
impiMwible that the addition of gnuiito to the bwtite- 
pvroxnnite could have prodiK ed it. That the plagio- 
claso came lu as a mugnia is mdicaU*d by the observa- 
tion that it has dissolved all the iron ores with which 
It has come into coutoit in tlie biotite-pyroxenito 
From the analyses it was founil that the magma is 
oomposeil of about 80 per cent plogioclaso, with iron 
ores and biotite making up the balance 
Prof A Holmes suggested that elsewhere there is 
ample evidence of plagiocluso magma m the existcnoo 
of unorthositOH Such magma is likely to be very 
hot, and by syntexis with cnutal rooks it would 
readily grade into sycnitic magma, thus providing a 
n ide range of tclspathic magmas. Questions of origin 


are purely speculative, but this does not mean tiiat 
the plagioelose magma traced by Mias Reynolds is 
m any way hypothetical ; its behaviour and products 
are demonstrable facts of observation Ho welcomed 
the new light that the evidence from Newry will 
throw on the leas tractable problems of voloanio fields 
such as that of Bufumbira. The lavas of that region 
mclude potash-noh limburgitea m which he had 
recognised tho vulcanic equivalent of biotite-pyro- 
xenit4< Lencito basanites developed by tho moommg 
of plagioclase. and by the further addition of siabo 
material latitos and hypersthene-traohyandesites 
were gi-norated 

Prof A nrammall pomteil out that while tho well- 
known HoHybush diorite of the Malvems might 
theoretically be referred to the graniiisation of 
grt'onstones, neither held nor geochemical evidence 
sustains this view , all the evidence pomts to a 
gcnetio linkage with tho biotite-pyroxnnite that is 
present in the area The formation oi the diunto 
reqiiircs the addition to tho biutite-ppuxnnite of a 
magma cvimpotted of 60 per cent of andoeine and noh 
m iron ores 

As illustrations of other igneous assemhlagee whore 
there are signs of an ancostry comparable with that 
of tho Newry Cumplex, Miss ^ynolds cited the Ijooh 
Ailsh Complex of Scotland, the provinces of Monzoni 
and Predazzu, the I'rondlijemito-Ojxlalito Senes of 
Norway, the Cortlandt Senes of the Appalachioiu and 
vanoiin examples m tlie Western Cordillera of North 
America, including the Rossland Complex described 
by Daly She directed attention to the noteworthy 
fact, hitlicrto obscured by faulty nomenelatum, that 
true gabbros arc cliaractenstioally absent from many 
of the plutonie complexes of folded regions Referring 
to the occurronco of monronitisi and diontes as 
individual intrusions. Miss Reynolds suggested that 
hybridisation, which is known to have tidcon place 
at shallow depths, implies more intense activity 
at greater depths, resulting in tho pnxluctiou 
of octual magmas capable of intrusion to higher 
levels. 


Magnetic Recording and Reproducing m Broadcasting 


A t the Pans Universal Kxliibition of 1900, 
L Poulsen demonstrated his tclegraphono as a 
magnetic speech recorder for use in a telephone 
circuit. Tho apparatus, in its earliest form, consisted 
of a steel wiie or ribbon, which was passed between 
tho polos of an olootromagnot, tho windings of which 
were supplied with the audio frequency currents to 
bo recoided As tlie wire was drawn slowly through 
the field of tho magnet, it roomvod Uierefrom a senes 
of transverse magnetisations correspondmg to tho 
sounds received On the completion of tho record, 
tho process could be reversed, and by passing the 
steel wire between tho polos of another magnet 
connected m senes with a telephone receiver, the 
speech was reproduced 

Various improved forms of the apparatus wore 
doveloped dunng tlio next few years, and among 
them was one duo to Pedersen, who in 1902 sucooedod 
in recording two telephone messages simultaneously 
on one sted wire, and afterwards reproducing them 
separately m two receivers. In general, however, the 
telemphone, like many other inventions, found little 
aralioation m connexion with communication teoh- 
wque, until it was given a new learn of life by the 
yntroduction of broodcastmg. 


It IS now several yean since the Blattnerphone, a 
modem form of this magnetic recorder, was intro- 
duced for recording speech and sections of pro- 
mauunos rtsiuired for broodcastmg purposes It soon 
becamo apparent that the msignetio recording system 
hod important advantages over the use of films or 
wax dvm for this purpose Among those advantages 
are the freedom from oliemioal prooeaaes, and firom 
delicate moohanical adjustments, and also tho facility 
with which the recording strip can bo ‘cleaned up’ 
for repeated use. 

The latest form of this apparatus for conuneroial 
use in Great Britain, known as the Marooni-fitille 
equipment, formed the subject of an article m the 
Wtrelest World of January fi, and was also demon- 
strated by Marconi's Wireless Telegraph Company, 
Ltd. at the recent Physical Society's exhibition 
The Marconi -Stille machme provides on uninterrupted 
record of thirty-five mmiitea duration , and it 
incorporates the neoessary meohomsm for driving the 
steel tape at a umform speed through the olectro- 
mognetio apparatus, which prodnoes a varying 
magnetic flux in the tape in the ease of reoording, or 
translates the magnetic record into currents of 
varying amplitude for reproduction purpooes. The 
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stoet tope 18 dnven by synohronoua motors at a 
normal spood of 90 metres per minute, between two 
drums similar to those used m a cinematograph fllm 
projector In its passage the tope passes m suoeeasion 
through three mirs of special bi -polar elootromagnoto, 
which are usod m turn for ‘wiping-out’ any previous 
record, for recording and for reproducing The heads 
carrying the two latter sets of magnets aro provided 
with micrometer adjustments for controlling the 
separation of the pole pieces, smoe this adjustment 
aiTeots the response oharaotonatios The three heads 
of the apparatus are connected by screened twm 
leads to their appropriate places on the amplifying 
and control panels, and moans are provided for 
obtommg the correct level required for recording and 
reproduction. The recording magnet is also supphed 
with auxiliary direct current to operate the tape at 
the best part of the mognetisatuin characteristic for 
recording A suitable audio -frequency correcting 
circuit IS oonneoted in the reproducing amplifler. and 
the proximity of the reconhng and reproducing heads 
on the apparatus enables an instantaneous comparison 
to lie made between the input signals and the output 
fiom the equipment 

Ihe magnetic record, once mode, is p<>rmanont 
and may be utilised any number of times until it is 
wiped out by the demagnetising process for use on 
another programme. The whole process now finds 
widosprood apphcation m broadcasting services, 
particularly for the relaying of important or interest 
mg programmes at different times 


University and Educational Intelligence 

CAMBRrooB — J. Yiidkin, of Clirist’s College, hoe 
be<m appomted to the ^im W Levy research 
sliidont^ip in biochomistiy 

South’s pnxes have been awarded to the following 
candidates : K Mitchell, of Petnrhuuse, and A J 
Ward, of Elmmaniiel College 

Rayleigh pnres have boon awarded to M 8 
Bartlett, of Queen’s College, and C U Fendse, of 
Downing College, 

Orants from the Worts Fund have been made as 
follows : — £50 to N Bochtm towards the expense of 
a journey to North Thossaly, £60 to I. H. Cox 
towards his expenses as geologist m the Parry 
Islands, £60 to J J Keigwin towards the expenses 
of an expedition to the Zambezi Valley, £60 to P W. 
Kiohards towards the expense of a botanical ex- 
pedition to South Nigeria, £40 to W Qrahom-Smith 
for Mleontological mvestigationa m Canada, £26 to 
C. W Borgmann for metallurgical research m Sweden, 
£26 to J W. 8. Fnngle towards the expenses of the 
Cambridge Freshwater Biological Expedition to 
South Morocco, £10 to J W. Welch for expenses m 
connexion with his study of the Qaoko tnbe. 

The manageia of the Balfour Fund have made a 
grant of £60 to C Forster-Cooper, of Trmity Hall, 
for researches on the fauna of the Aohenarass Quames. 

J. H. Loohhead, of Chnst’s College, has been 
nommated to use the University’s table at the 
Zoological Station at Naples from April 1 until 
September 30, 1934. 

LsKDa — ^The Vice-Chancellor, on behalf of some 
toro hundred Bubeonbers, preaentod on March 9 to 
Prof. Walter Oarstong a radiogramophone and a 
cheque, as a token of appreciation from coUeaguee, 


pupils and other friends at Plymouth, Oxford, 
Ixiwestofb and I^xhIh Prof Uaratong retired from 
the chair of zoology last year 

London — Tlio following degiees have recently 
been awarded . D Sc (Boon ) to A E Fnavearyoar 
(pnvato study) for two pubhshixl works entitled “The 
Pound Sterling A History of English Money’’, and 
“Spending tlie National Income’’ and D Sc in 
physics to W. E Williams (reoogiused teacher at 
Ring’s College) for ton works on intorferoinotry. 

SHanTBCD — Thn followmg appointments have 
been made Dr E J Wayno, to the chair of 
pharmarology , Dr James Clark, to the lectureship 
m mfoctioiiH disoases , Mr H Loithwaite, os junior 
research assistant in the Department of Qloas 
Technology 


Tuk Board of Education is prepared to consider 
applications for full-time studentslups from teachers 
with at least five years’ teaohuig oxpenenoe who 
desire financial assis tonoe to follow courses of advanced 
study at universities or other institutions at home oi 
abroad Particulars of the awards and apphcation 
forms are obtauiable from the Board of Education. 
Wlutohall. S W 1 


Saence News a Cenhiry Ago 

Capt. John Rou Honoured 

In 1829, thanks to the generosity of Sliorift Fohx 
Booth, Capt John Ross h^ been able to fit out the 
steam vessel Ftcton/ fur arctic exploration Ross 
sailed in May 1829 and returned home m October 
1833 m the Igabella, the Vtrlory having hail to be 
abandoned in the ico On March 27, 1834, at a 
Court of Common Coimcil, Ross was pn>sented with 
the freedom of the City of London. In making the 
presentation. Sir James Shaw, the Chamberlain of 
the City, said “Captain Row- -The City of London 
have ever been forward in bestowing the honour of 
their freedom on eminent men who have distinguished 
themselves in the service of the public In your 
poison science has been largely and specially in- 
debted for the zeal, piibhc spirit and disinterostodnoss 
shown by you m htting out and taking charge of an 
expedition, with the patriotic view to the solution 
of the problem whether a north-west passage existed 
to the Paciflo. For the courage and perseveremoo 
which have marked the whole of your proceedings 
m this hazardous enterprise, and for the admirable 
skill and address manifested by you, with the 
blessing of Heaven, m preserving hfe and health and 
harmony amongst your brave oomponions, amidst the 
pnvations and hardships of four yeftrs’ navigation 
m the Arctic regions , — for these services the Cor- 
poration of London have recorded their grateful 
thanks by presenting you with the freedom of their 
ancient city m a box of British oak.” 

J. D. Forbes at Edinburgh 

When J. D. Forbes m 1883 was appomted to 
succeed Sir John Leshe os professor of natural 
philosophy m the University of Edmbuigh, he was 
not twenty -four years of age and had held no oppomt- 
roent before When preparing his lectures, he wrote 
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to WhewoU for advice on various points, especially 
in regard to textbooks, for be felt t^t the textbooks 
used at Cambridge would be useless for his elass at 
Edinburgh, owing to the then low state of mathe- 
matieal knowledge among Scottish students Ho 
consulted WhewoU on many points m natural 
philosophy and meehanios, and towards the close 
of his first session, on March 29, 1834, wrote to 
WhewoU ■ “I find the greatest advantage from 
having boon obliged to study these subjects m a 
way necessary to oonvoy a precise idea of them to 
others , which I feel that almost no other oiroum- 
stance would have induced mo to spoid so much 
labour upon. . A month hence, I shaU have 
finished my ooursv, and then propose to osoape for 
a httlo relaxation, I shaU probably m to London, 
and hope to see you I am oertaituy reheved at 
having got well through so much of my course. The 
responsibility I felt was oppressive. But my labours 
have been more than rewaided fay the efforts of my 
pupils, and the obvious improvement in the method 
and degree of study which has been the oonsoquenoe. 

I have given about twenty lectures to the more 
advanced, going as far as ‘Poisson's Demonstration 
of the Duvet Problem of Central Forces', which, 
humble as it may appear to you, is a step among 
us ‘hyperborean sages'." 

Steam Road Carnages 

In the first third of last century, steam road 
uamages were made by many mvontors, moludmg 
Trevithick, Oumey, Hancock, Church, James, Squire, 
Maccroni and Dance, and some of the vehicles were 
used for regular passenger services Two other 
pioneers were Richard Roberts and John Seott Russell 
A carriage made by Roberts made an experi* 
mental tnp in December 1833, followed by a sooond 
three months later On March 29, 1834, tho Mm- 
ehetter Adv*rU»er said, “on Thursday the namage 
started from the works m Falkner-stroet at half-past | 
BIX m the evenmg under the guidanoo of Mr Roberts, 
with upwards of forty passengors. It proceeded about | 
a nulo and a half up Oxford-road, namoly, to near 
the end of Nelson -street, where owing to an appre- 
hension of a defioienoy of water, a sudden turn was 
made. Tho breadth of the road at this pomt was 
insufficient to allow of free scope for the engine, and . 
about SIX minutes were occupi^ m making the turn. { 
Tho carnage then proceeded back to the woiks 
where it amved without accident just nineteen 
mmutes after startmg Tho maximum speed on a 
level was twenty milm per hour." On Apnl 4 the 
oamago was tideen out agam, but tiie trial was 
stopped through the failure of tho boiler tubes 

Of Russell's carnage the Weddy Dxapaidt of March 
80 said ' "A new steam-oamago [Mr, RusaoU's] 
oommmoed plying between Olasg^ and Paisley on 
Wednesday. The oamage is attended by a supple- 
mentary vehicle oontammg tho neoessary Bupjdy of 
obarooal and water. The carnage is superbly fitted 
up, holds SIX inside and twenty outside passengers, 
a^ IS hung upon qirings, ^te froe of the boikr 
and maohmery. The boiler is extremely email emd 
oooupies the space immediately below the oamage 
while the boot contains the engmee. The boiler 
IS oi^ble of generating steam m twenty mmutes. 
The two en^es fourteen hone power ea^ situated 
above the l^id axle are conneoted with it by cranks 
woriong at n^t angles to one another SO os to 
produce eontmuous rotary motien." 


Societies and Academies 

Lokdox 

Iniutute of Metals (Annual General Meeting), Marah 
7. O. A. Hankikb and C. W. Aldous Slmimum 
dimensKms of test sampka for Bnnell and diamond 
pyramid hardness tests. The metals mvestigated 
molude copper, brass, aluminium and steel. A width 
of test-specimen of 4^ times the diameter of the 
impression is satisfactory for aoourate Bnn^ tests. 
For Bnnell tests, the limiting value of the ratio of 
thickness of test sample to depth of impromion for 
aoourate results appeus to be a oharaotenstio of the 
test niatenal ; a value of the ratio of 6 is required 
for mild steel, about 15 for copper and more than 
20 for spring steel. For diamond pyramid hardness 
tests a limiting value of the ratio of test-sample 
thickness to impression diagonal of gives results 
which are practically independent of test-sample 
thickness except with soft ooppor and soft brass. 
I. Q. Slatrb Note on the infiuenoe of gases m an 
8 per cent oopper-aluinimum alloy on normal and 
mvorse segregation In a sand-oast mgot, 3mm 
diameter by 3 m , segregation is mverso with very 
gassy melts but normal with degassed melts. Oilbwt 
Rioo . The diffusion of zmo and iron at temperatures 
below tho melting point of zmo When clean rolled 
I Brno sheet is hea^ m oloee oontaet with clean iron, 
diffusion oommenooe at below 800° C and is fairly 
rapid at above 380° C , it proceeds by the formation 
of cones of diffusion products, which spread out from 
isolated points where the contact between the metals 
IS most perfect, and gradually penetrate mto the 
zmo and across its surface Two well-defined layers 
of diffusion products are formed, a thm layer of 
constant tbiokness (about 0 08 mm ) oontaimng about 
17 per cent iron being next to the iron, and a thioker 
layer oontcunmg O-Il per cent iron outside this. On 
oontmued heatmg, tlie thin layer moves towards the 
zmo, being oontmuoualy converted mto the zmo-neh 
layer , this would seem to mdioate that the pruieipal 
diffusion constituent is the iron. H. O. Oouoh, 
H L Cox and D O. Sopwtth i A study of the 
influence of tho mtercrystalbne boundary on fatigue 
charaotenstios With the object of studying the 
process of fatigue m relation to crystalline bounduies, 
tests under alternatmg torsional stresses have been 
made on three speoimens of aluminium each oon- 
nstmg of two orystals. Tho distribution of slip bands 
show^ that the effect of the boundaries on the 
distribution of stress was extremely slij^t, each 
crystal of each speoimen behaving as if it alone 
composed the whole speoimen. It appears that the 
presence of interoryrtaUme boundaries may oon- 
Kiderobly strengthen the oonstituent orystals against 
fatigue; but that the elleot of the boundanea on 
I the distribution or even on the amount of slip is 
I very small. It is probable that the major effeot of 
the boundary may lie m some xestriotira of stnun 
that it nnposee. C. E. PaaBSOH : The vnoous 
properties of extruded euteotio alloys of lead-tin and 
bismuth-tm. Elongations up to 8,000 per cent have 
been obtained m tensile tests enrploymg prolonged 
loading An apparatus designed to maintain a 
oonstant strera on the test-pieoe duniig extension 
shows that deformation tokra plaoe at a unifbtm 
rate which is greatest m firaahly extruded rods and 
decreases with age or on annealing. The visooai^ 
IS not that of sm^e Ikpuds. but resmblea that shown 
by some disperse systems m whioh the visoonty 
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ooeffloMnt H a Amotion of the strew osusing flow. 
The looua of viaoous flow u found to be at the mtor- 
crystallme boundanw. E. W. Fxll : A note on 
Bome formuha oonoeming viaoous and plaatio flow m 
ooft metala In partioular, the flow of the metal m 
a prolonged ball-hardnew test is oompared with the 
flow m tensile test-pieees under a oonstaat strew 
per unit area of oiow-aeotion. A. PoasiviN and P 
Bastikm : Caatability of ternary alloys. The abihty 
uf a molten metal or alloy to All a mould completely 
18 termed ‘oastability’ ; it can be determmod by 
asoertaming the len^h of a spiral oast-iron mould 
filled by the metal under predetermmed oaating 
conditions. The oastability of a pure metal is a 
bnear function of the differenoo between the pouring 
temperature 0 and the meltmg pomt F ; the slopes 
of the oastabihty (0—F) curves vary with the 
viscosity of the metal. The oastabihty of binary 
alloys vanw with the solidification range and with 
the mode of crystallisation, being greater when poly- 
hedral mystals separate than when the primary 
crystals are dendntio. Maximum oastabihty occurs 
with the eutectic composition and minimum at the 
limit of sohd solubility The oastabihty of ternary 
alloys generally vanw mvenely with the primary 
solidification range. 

Fabu 


Academy of Soencea, January 29 (OJf., 198, 409- 
612) £ JouatJBT : Generalisation of the problem of 
the refraction of odiabatios. AniiaMO on Obamomt 
and Damibl Bbbktzki : A property of tnode valves. 
Chabuu Nioouji, Paul Giroud and Mmb. HsiAnb 
Spabbow : The exceptional preoenoe of the munn 
virus m the urme of rata exponmentally mfected with 
this virus In two expenments out of nmety-three, 
positive results of infection by unne were obtamed 
Louis Roy . The focal image of stars. Mxx Hilda 
Ukirinobr : A general method of theoretical 
Btatntica. Fbanoksoo Ssvbbi . The general theory 
of oonespondenow between two algebraic surfaow. 
Paul Lxvy ; A generalisation of BoUe’s theorem. 
H Hadioviox : Fundamental formula m the theory 
of hypersurfaow of a Finsler space Robsbt Qibbat 
The solutions of a fairly general claw of singular 
uitegral equations. Jbam Lxbay and Albxandbb 
WxnfBTanr i A problem of oonfonnol r^iresentation 
set by the theory of Halmholts. Paul Boissbau : 
Vew integraphs and differentiators. P. Sokixb ; 
Charged and oompressed tbm platw. £. Cbaubsb ; 
Contribution to the study of the vibration of a 
metallio tube immersed m a bqiud m a transitory 
state C. PoFOvioi The analytioal explanation of 
air pookeU. W M. Elbassxb . The equations of 
motion of a neutron N. Saiotkow • The oanomoal 
transformation of Lagrange equations on the move- 
ment of several bodiw. J. Ellsworth ^ The vana- 
tiiMi of the period of the double system, R. Cams 
Majons, with eclipsw. Supplementing the theory of 
Tisswand with the effect of aberratioa, the spectro- 
scopic and ^otometno results can be satisfactorily 
explamed. P^biah La Pohih i The lue of radio- 
goniometno bearings at a great distanoe. E Bab- 
RIluin . Geometoy of the vessel. Extension of the 


metaoentno method by the uw of metaoentno 
seotums. Al. Pbooa : The quantio meobanioa of 
Futons. Pauli’s approxnnation. Qoumikih : 
The theory of ele m e nt ary oorpoaolw. Euoio' 
PxRuooA : Hie conductivity of metallio films in an 
eleotno field. Using extremely thid filmB of gold and 
platiniim, deposited by oetho^ sputtermg on quarts 


threads, variations of rosistanoe with variations of 
an externa] okotno field were measured. For certain 
thickneaaw of film the change in resistance amounted 
to 40 per oent. Cb. Lavamohy : A general method 
for oaloulatmg high voltage eleotnoal networks mter- 
oonneoted m a state of permanent equihbnum G 
CABFEtnsBANU ■ The anodic oxidation of the lactic 
ion to the pyruvic ion. Study of the oonditians under 
which the anodic oxidation of sodium lactate to 
pyruvate can take plaoe The yields of pyruvate are 
always small. LAon CAPDROoinac The use of 
vacuum cells for the comparison of feeble li^t 
mtensitiw Guy Ehbohwilucb i The ohemioal 
action of Lght on vmyl lotbde. Vmyl iodide on 
photolysis gives acetylene, othylene and iodine as 
primary pr^uots. In the preeonoe of oxygen, bwidee 
iodine, formic acid, formaldehyde, glyooUio aldehyde, 
carbon monoxide and dioxide and some acetylene are 
produced Jkan Louis Dbstouchxs Theoretical 
remarks on the omiwion of corpuscular rays (fi-ra3rs 
or poaitrona) and on the symmetry between oorpusolw 
and anticorpusolw L. Dohamob : The densities of 
aqueous solutions of hydrofluono acid Tho deter- 
minations wore made m a gravity bottle of bakohte, 
a material which was proved to bo unattaoked by the 
ooid Data arc given for twelve strengths of aoid 
between 6 and 64 per cent E Cakals, Mllk. G 
Cauquil and P. Pxybot The molecular diffusion of 
Lght m hquids. JuLW GuAbok . Tho hydrolysis of 
solutions of stannic chloride B Cecabonnat and L. 
Drglaudb The criteria of punty of orystallisod 
digitalme (digitoxoside) The au&ors regard the 
sporifio rotatory power as the bwt criterion of punty 
U Dabzbns and Maxbmox Mkyxb . New methods 
of preparation of diethoxyaoetone and tho ^-sub- 
stitutod oia-diethylines. mabckl Godchot, Max 
Moubskbon and Robkbt Gbamgbb The action of 
hypooblorous acid on active 1-methyl- A|-cyolohex(me. 
RbnA Jaoqvbbajm (Some tertiary alcohols denvod 
from mesityl oxide V. Lxbxdicvt and G Choubbrt : 
New observations on the mmorals of Nian (A EJb'.) 
basm. L. Babrab* The outcrop of the ancient base 
of the Petitos AntiUce m tho island of D4sirade 
(Guadeloupe) J. Blayac, A. Mighbl-LAvy and M. 
Tbobal a basic conglomerate m the Combnan of 
the Monts de Laoaune and on the pre-Cambnan age 
of the granitic fonnations of the Mendio near Gnus- 
seesao (H4raiilt). C DAUsksB and J Bougkt . The 
vanations of the conductivity of the air m oaves 
Although the temperature and hygromotno state of 
the air m oaves remam very nearly constant, the 
eleotnoal conductivity of the air undergow variations 
of considerable amplitude J Oauzit . The study 
of the atmospheno ocone at the Pio du Midi by direct 
vision of the sun at the bonxon Thedata given were 
based on spoctropbotometno observations. Hubbby 
Garbioux The radioactivity of the air of the house 
at the Observatory of the Pio du Midi LAoir Lbmbbl : 
The speotroBoopio study of the wood of the “Pmo 
Sylvestre’’ of Rasoafns (Spam). In addition to the 
elements which would be expected, the presence of 
boron, lead and silver was proved GBoaaxs Db- 
YLAMDBB . The cxistenoe on the flagelbs of lateral or 
terminal filaments (maatigonemw). Hbbbbbt H 
Jasfxb and AmdbA Pkxabd : The relation between 
the rapidity of a stnated musole and lU hutologiosl 
structure. J Vbllabd, Oswnro Pbnba and 
Mioublotb ViAmrA . The oonqiarative action of the 
poisons of Ladtetia atrox and of Naiftt tripudtaitt m 
sxpenmental sandma m the rat, F. Baukaa . 
Proportioiia and distnbution of manganese m the 
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((ram of v)u«t. Theodore Postkbnax A hexoae 
phoHphono acid obtained by the hydroljmia of starch. 
G Ramon and E LemAtaybr ■ Infoctioiu aniemia 
of the horse Marc'RNac ; Tho antholmmtio power 
of certain ohlonne compounds of butane m oylioosto- 
moHis of the horse. Diohlorbutane and ohlorobutMia 
have {lowerful anthelinmtio properties and possess 
advantages over other products usually prescribed for 
tho troatmont of cylioostomosis of tho horse 

Cofinhaokn 

Royal Danish Academy of Sciences and Leners, Oct 20. 
Tu Mortbnbrn The manne fauna of St Helena 
It IS demonstrated through the study particularly of 
tho ochmoderms, based on oolleotions made during 
investigations at St Helena m 1020, that tho monno 
fauna of the island originated from three different 
sources North Afnoa-Mediterranean, West Indies 
-Brazil, and South Afnoa-Indion Ocean, the 
various forms having been transported to the island 
by means of uurrenta, either os pelagic larval or as 
adults, on floating Algn Tho island has never boon 
m connexion with either Africa or South Amenoa. 
Tho Btatoments of tho oxistonoo of manatees at St 
Helena m recent or pleistocene times — which would 
seem to prove the existence of former lond-oonnexion 
— rest on misapplioation of tho name ‘manatee’ 
to sea-hons (see also Natdrr, March 17, p 417) 

November 17 Jons Linoharo The so-called 
muscle action current oxponmonts on mdividual 
muscle fibres show that tho action current does not 
occur when separate fibres are directly stimulated On 
the other hand, when tho motor end plates are directly 
stimulated, whether m normal combination with 
undamaged muscle fibres, or sejiarated frimt the 
mam moss of fibres, the action current occurs 

December 2. Harald Bohr . The uniform con- 
vergence of Founor sonoe A general theorem eon 
oemmg mtegration of exponential -polynomials 

January 12 Eus StrOmorkn The use of purely 
mathematical and of numerical methods m the 
problem of three bodies. 


Forthcoming Events 

Monday, March 26 

ViOTORXA I S BTIT U TC. at 4 SO — G R Gaib "The Cradle 
of Mankind". 

Royal Grooraphical Soodcty, at 0 30— "A Burvey 
Ship on the Coast of Labrador" (Goographiool Film) 

Tuesday, March 27 

Royal Abronautical Sooibty, at B 30 — Annual General 
Meeting. 

Royal Socibty or Arts, at 4 80 —Mias Margery Ferham 
“Some ProUema of Indirect Rule in Tropical Africa" 
(Joint Meeting with the African Society ) 

Wednesday, March 28 

Royal Mrtborolooical Boonry, st 0 30 — ^Frof W. 
Bohmidt . “Mioro-Cliniatologioal Wo^ in Austria" 
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Pncct of Saeatific Booki. 

ProtoMology in the United 
Dobell, RR.S. 

Towards a Planm 
The Natural Rcauis. 

Short Reviews 
The New Hydrogen. By The Right Hon. L.ord 
Rutherford, O.M., F.RS. 

Deep Water Circulation of the Atlanuc. 

G E. R. D. 

Obituary : 

Dr. P. A. Bather, F.R.S. By Dr. W. D. Lang, 
F R.S. . . . 

Prof. S. P. Oldenburg 
News and Views 
Letters to the Editor : 

(Bstrogeoio Hormone m the Uruio of the 
atairion —Prof. Bernhard Zondek 

A Rapid Test for the Oiagnoeia of Pregnancy 
-Dr. C. W. Bellerby .... 

Uniformity m Bibbogimphio Partioulare — The 
late Dr. F. A. Bather, F.R.S. 

OigogD and Fnh — Prof. G. Heresy and 

Bond Spectrum of Alumimura Deutnde - W 
Hobt and Prof. E. Hultbta 

Crystal Structure of 1, 8, S-Triphenylbensene. 
—Prof K S. Knahnan and S. Baneijee 

Production of Heat in Supraoonduotora by 
Alternating Currente — Hetna Ixmdon . 

Vitonun B| and the Pellogra-like Dermatitis 
m Rata — Paul OyOrgy .... 

Effect of Mitogenetic Kays on Enp of Onto- 
ph*la meUmogatfer — Prof. L. IL Wolff and 
G. Ras 

The Pectoral Fin of Coalaeantkua tingi 
J. A. Moy-Thomas and E. I. White 
Research Items ...... 

Thirteenth Annual Report of the Forestry Corn- 


Racial Distributions and Archeology 
Industry and the Research Aasoaatwni . 

Umversity and Educational Intr" 

Sctence News a Century Ago 


Forthcoming Events 
Official Pubucatrons R 
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Prices of Saentific Books 

T here are few Ubranea of smentifio booka, 
whether they bo thoae of univermtus or 
other institutiona or of pnvste uidividnals, which 
have not been compelled during the last few years to 
cut down their expenditure upon penodioals The 
loss IS a loss to the hbrary, to the ncientifio worker, 
and to the publisher, and has moieaaed on the 
library shelves the much detested 'broken senes'. 
Really the outcry on behalf of continuing old 
established senes of penodioals may be more 
sentimental than rational ; it is impraotioable and 
impossible for any institution to oontmue all the 
old senes and add all the new, and there is no 
sufficient reason why an old periodical should be 
oontmued if it has degenerated m quahty or if it 
can be replaced by one better suited to the needs 
of the users of the hbrary Co-operatKm between 
hbranos will often solve the problem of retaining 
the fullest possible range by avoiding duplication 
of the least necessary senes 

The question, however, anses snd is pressing. 
Sinoe hbranes must out down expenditure upon 
penodicsls, could a out be organised which 
will have some effect m nullifying the conditions 
against which the hbranes are struggling ! We 
think it could 

Amongst many other servioes, the Amenoan 
Quarierly Jtemew of Biology performs the annual 
service of analysing the cost of biological books 
received for review by that journal The result of 
John R Miner’s analysis is always illuminating, 
sometimes astounding, and has been referred to 
on more than one occasion m the pages of Natitbk 
For 1933 the number of pages reviewed by the 
Quarierly Review was 104,725, and the oompansons 
are worked out on the average cost per page to the 
reader, the pnoes of foreign books having been 
converted into dollars at the rate current when 
the book was received 

In the first place it is satisfactory to notice that 
the general trend of pnoes oontmues to be down- 
wuds , thus a decrease of 3 6 per cent Seom 1932 
to 1933, and of 8 9 per cent from 1920 to 1933, 
has brought the average pnoe of all the books 
reviewed to 1 005 cents a page Tliis is m accord 
with the falling price of commodities in general 
thronghout the world, but it is not so satisfactory 
to learn that the foil m pnoe of biological boolu 
has lagged seriously behind the international 
decline “Thus the books published m the Umted 
States show a deerease m pnoe of 8-9 per cent 


474 


NATURE 


March 31. 1934 


bam 1926 to 1033. whereas the wholesale oom- 
modity pnce index of the United States Bureau of 
Labor Statistics declined about 40 per cent m the 
same period ” The most striking decline m pnce 
has been m the books published in England (by 
which wo imagine the author means Qreat Britain, 
for Scotland is by no means neghgible as a pro- 
ducer of budogioal works), and there the fall from 
0 89 to 0-66 cents a page represents more than 
26 jier cent Smco this difference, as converted 
into dollars, probably reOects the change in the 
relative value of the pound sterling, it is sad that 
we on this side of the Atlantic cannot appreciate 
it m buying our own books 

In the second place, it is noticeable that in spite 
of certam readjustments of price, a very marked 
discrepancy still exists between the prices of books 
published in different countnes Smee the pnce 
comparison began m 1926, France has, until 1933, 
held pndo of place for the cheapest commercially 
produced scientiflc books, but in 1933, with an 
addition to cost of 23-3 per cent, the pnce of 
0*74 cents a page exceeds the cost of British books, 
which now are cheapest m the list 
We have not included m this oompanson non- 
commercial books, such as Government publica- 
tions the primary purpose of which is presumably 
propaganda for the good of the nation as a whole, 
for which end they are subsidised Ckimparison 
of prices throws some hght upon the value placed 
by governments upon the value of scientific work 
U 8 Government pubhcations are by far the 
cheapest m the whole list of publications, at 
0 17 cents a page, for the encouragement of the 
apphcation of scientific results, whereas the cost 
of British Government pubhcations is 1 39 cents a 
page, mon than tmee the prw of commercial hooka, 
and approachmg very near to the cost of German 
books, which are the most expensive m the list It 
would seem that either H M Stationery Office is 
mefficient as a producer of books, or that our 
Government does not consider the results of the 
work of its Bcientifio staffs sufficiently valuable to 
be set before the pubhe m the way deemed desirable 
in the Umted States We suspect the presence of 
both adverse influences , but m any event it is 
difficult to understand why there should be this 
difference between the commercial pnoe of British 
smentifio books and the British Government pnoe 
As to the discrepancy between the book pnoes 
of different countries ■ in 1933, while the I^ench 
price rose 23 per cent, the German price fell 10 
cent, and ye£ m spite of that readjustment the 


pnoe of German books is almost double that of 
French, 1 *43 cents against 0*74 cents a page. The 
German prices for medical and scientific publi- 
cations arc BO great m comparison with those of 
other countnes (except Bntish Government pubh- 
cations) that probably every scientific institution 
m the world has been discusamg the matter as one 
of the senouB hbrary problems it has to face 
There are several disturbing features So great 
IB the discrepancy that in most hbranes of 
reasonable size a very large proportion of the 
annual grant for penodicals (two thirds or more in 
USA hbranes) is swallowed up by expensive 
German pubhcations chiefly m the hands of one 
or two large firms, leaving a third or less for 
penodicals from the rest of the world That 
projiortion clearly bears no relationship to the 
relative scientific value of the journals in question 

“The cost of some of these journals has now 
reached as high as 90 00 to 173 00 dollars a year, 
and as no definite yearly subscnption pnce is 
announced, the subsenber cannot know before- 
hand what he will be called upon to pay ” There 
IS a remedy , it is a drastic one, but after mature 
consideration it has been adopted and TiMxnn- 
mended by the Medical Library Association, on 
the advice of a special committee which it ap- 
pomted to mquire into the situation 

We quote m full the resolutions, as passed by 
the Association (Smence, 78, 139 , 1933) , they 
may be helpful to the curators of hbranes of 
smentifio penodicals in Great Bntain, auggestmg 
that by co-operation an end may bo put to what 
IS no lees than extortion, an exploiting of smentifio 
workers, because of their desire to give due weight 
to the smentifio results of every country 

“1 It is recommended that no hbrary sub- 
Bcnbe to any penodicals that do not have a fixed 
annual subrcnption price for the enture annual 
output of volumes or parts That such pnoe be 
stated in advance, and also a statement of the 
number and parts to be issued per year 

“2 That the Committee on the Ckist of Current 
Medical Periodicals be empowered to mvite the 
vanouB hbrary groups of this and other countries 
to co-operate with us in the above-mentioned and 
other measures, necessary to establish more 
equitabb prices for medical and other scientific 
journals, and that the approach to libra^ organiza- 
tions m other oonntnes oe made first through the 
president of the International Federation of 
Library AssooiatioiiB 

“3. We believe there is a widespread opimon 
that there must be a substantial reduction in 
extent of, and in subscription pnoes for, the moat 
expensive medical and other sdentlflo penodicab. 
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and we further recommend that, unleu definite 
word to this effect ia received pntn' to renewal of 
oubscnptions for 1934, libranea cancel their aiih- 
scnptiona to the moat expensive journals, except 
one hhrary m each of 6 to 10 zones throughout 
the Umted States and Canada ” 

Some of our British umversities have found the 
utram of German penodioal subaonpilone to bo so 
great that they have already drastically cut down 
the list But isolated action penalises the pioneers 
and may not be sufficiently cumulative to have the 
effect deaned , whereas co-operative action, oven 
throughout the English-speaking world, could 
scarcely fail to bring about a more reasonable 
attitude on the part of the publishers concerned 
J R 


Protozoology in the United Sutes 
I'hf Biology of the Protozoa By Prof Gary N 
Calkins Second edition, thoroughly revised 
Pp XU -4-607 -1-2 plates (London Baillihre, 
Tindall and Cox, 1933 ) 37s 6d 

T he first edition of this book appeared in 1926, 
and was favourably reviewed in these pages 
at the time (Natubb, 118, 763, Nov 27, 1926) 
by another hand and since this now version is 
described as “thoroughly revised”, one turns to 
it with confident hope that the shortcomings of 
the earlier volume have been, m the mam, remedied 
Accordmg to the author’s preface, the chief amend- 
ments are as follows 

“After the first mtroductory chapter we plunge 
at once in Chapter II mto the substances and 
structures of the fundamental organization This 
18 followed . by the development of those 
substances and structures mto cj^logical deriva- 
tives (Chapter UI) and taxonomio structures 
(Chapter iV) of the derived oigamzation In 
Chapter V the general physiologi^ activities arc 
considered m anticipation of Chapter VI on 
reproduction. 'The problem of general vitabty 
and its significance in fertilization and the accom- 
panymg phemomena of sex differentiation, matura- 
tion, reorganization, adaptation and variations are 
treated in Chapters Vn, VIII and IX The 
special chapters on taxonomy, together with more 
elaborate keys to genera, are tra^erred from the 
middle of the boclr to the end m CSiapters XI, 
Xn, Xni and XIV.” 

This second edition also contains a new chapter 
entitled “General Ecology, Commensalism and 
Parasituan” As the author truly says, “Pturasitism 
and disease should be oonsidered m any work on 
genera] Indogy These tojfios were omitted m the 


first edition but are introduced here in Chapter X”. 
In this chapter is included a discussion of the 
dysentery amoeba of man {EnlatnodM higtolytKa), 
in the course of which the author insmuates that 
the present reviewer comes “rather close to unfair 
deahng” m his interpretations of history and 
nomenclature This chaigc should bo answered at 
once, as it has already boen smgled out for com- 
mendation in the United States But it will suffice 
to note that Calkins’s other allegations are here 
often clearly incorroet, and his conclusions demon- 
strably wrong For example, he tells us that 
Loach, m his classical case of amoebic dysentery, 
“found an abset^ss of the liver containing arnebrn” . 
he gives Councilman and Lafleur credit for modern 
views which they did not express and he con- 
cludes, apparently, that the correct name of the 
parasite m question is “Endamcdn dyaentence 
(hvttolytica )" — an unorthodox combination in which 
every term appears to be unjustifiable It may 
be noted further, as evidenoe of the author's own 
fairness and impartiahty, that he finally assigns 
the reviewer s discovery of the complete life-cycle 
of the parasite m mtro to two later American 
imitators Calkins is obviously unfamiliar with 
this branch of his subject, and his excursion into 
it seems therefore ri'grettable 

Unfortunately, many other pages m this book 
mvite similar criticism The “thorough reviBion" 
which it has undergone has neither brought it 
reasonably up to date nor corrected scores of 
factual mist^es in the first edition and its pre- 
cursors Proper names are still too often mis- 
spelled, or pnnted without their diacritical marks 
no magnifications are noted for most of the 
figures, BO that composite pictures are hkely to 
delude the uninstructed (for example. Fig 4, p. 23, 
where a Chthnuuttx cyst appears as large as an 
adult Euglyphn) it is scarcely over mdicated 
whether the illustrations show hvmg or fixed and 
stained specimens the fabulous figures of “mitosis 
in Endamceba eolt” (Fig 26, p 53 — rightly claimed 
08 “original”) are still unblushmgly displayed * 
and the bibliography is still carelessly done and 
unrepresentatjvp Many authors are hardly 
treated, and the references as a whole are still 
inadequate As an example, it may be noted that 
Wonyon, our leading protozoologist — ^whose name 
was omitted altogether from the “Bibhography” 
in the first edition — is now credited with only 
two publications, both bibhograpbioidly inexact. 
Most other hving English protozoologists are 
ignored The “more elaborate keys to genera”. 
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ao fw M we have tested them in detail, seem 
more likely to mislead than to direct the beginner 
— ^for whom they are presumably intended 

Some of the defects jost noted are doubtless to 
be excused as survivals firom earlier publications, 
yet even so it is hard to understand how they 
have escaped a reviser’s eye. But Galkina is nothing 
if not conservative In 1901 he called the Father 
of Protosoology “Anton von Leeuwenhoek” — as 
though he were a German — and he called Leder- 
muller “LedenmiUler” , and in 1033 he does so 
still. On the other hand, it should be added that 
both text and illustrations have now been slightly 
curtailed, while two coloured plates — borrowed 
from others — have been moorporated but there 
IS also now only a single index (19 pages) instead 
of the separate author and subject indexes (26 
pages in all) in the first edition, though the 
price has been mcreaaed by approximately 7 per 
cent 

Errors m detail are present m every book ever 
pnnted, and we have no desire to lay undue 
emphasis on a few glaringly exhibited m the work 
under review A book may bo good m general, 
though bad in particulars and the present 
volume must therefore be considered and judged 
also from a wider angle Yet this is very difficult, 
because — despite its rearrangements, additions, and 
corrections — ^no rational plan seems to underlie the 
work as a whole It seems still to be a medley of 
morphology, systematioe, and physiology, pre- 
cariously held together by loose generehties , 
while the very title, with its undefined term 
“biology”, is apt to mislead us regarding the 
author’s aim — ^if any But it in “unfair dealmg”, 
perhaps, to ask for greater precision, since he tells 
us in his openmg hnee that he “has made no 
effort to give a complete account of the Protosoa” 
but “rather a study in biology illustrated by the 
unicellular animals”. This is certainly very vague , 
yot it may posaiUy be brought to a sharper focus 
by the fine-adjustaient of history — a method of 
approach to his subject for which the author him- 
self has evidently but httle likiiig 

Prof Calkins has now published — moluding this 
second edifaon of the third— -no less than four text- 
books of {votoxoology ‘ and this is a record No 
other man has produced so many, smgle-handed. 
In 1901 — when he was but thirty-two years of 
age— he gave us “The Protoaoa” , in 1910, 
“Prot^llpolQgy” , and in 1926 and 1933 his two 
vemens of "The Biology of the Protoaoa”. All 
these works are genetically ooimected, and 


together they give us a rough picture of their 
author’s protoaoologioal progress. Their titlea 
alone suggest his steady advance from the 
definite and concrete into the abstract and 
obscure. 

This can also be shown in other ways. For 
example, in 1901 Calkins believed whole-heartedly 
that all Protozoa are “unicellular organisms”. 
Apparently he does so still, but he now finds it 
necessary to qualify this definition and say that 
they are organisms “uauaUy consisting of a single 
cell” [itahoa not in original] . but as this quibble 
clearly cannot evade the real difficulty, he attempts 
to safeguard himself by adding tiiat "As organisms 
the Protozoa are more significant than as cells” 
(whatever that may mean) , and to forestall the 
obvious rejoinder he roundly alleges that those of 
us who reject the cell-theory, as apphed to the 
Protozoa, do so merely "through sophistry” 
Surely the boot is on the other foot 

In his preface to the original edition (1926), (Cal- 
kins indicated his general views more folly than 
he does now He drew a novel distmobon between 
"Protozoa-study” and “Protozoology" as a soienoe, 
and expressed a hope that his new presentation 
of the subject might convert the first mto the 
second "The underlying biological pnnciple m 
this presentation,” he wrote, “is the irritabihty 
of protoplasm, combined with protoplasmic organ- 
ization. . . Each such organization, under ap- 
projMiate stimuli undergoes differentiation throu^ 
which the derived or visible organization is 
developed from the fundamental organization 
Through imtabihty of protoplasm and reactions 
to internal stimuh ansing through metaboho 
activities as well as through reactions to external 
stimuli, the fundamental organizatiim is j»o- 
greesively changed” — and so on, in the same 
strain But protozoologista — ^Uke protozoa — 
consist of “protoplasm” and are therefore Irritable . 
and some of us, at least, believe that what our 
sdenoe really needs most at present is more 
"Pri>tozoa-study” and less "Protozoology” (in 
Calkins’s sense) We want mwe facts, and feim 
generahtiee and obsolete platitudes We have no 
use for discuasiona about “the senescence of proto- 
plasm” and similar fbanls, because we regard aU 
such antiquities as products of bad bacteriology 
and worse logic 

No one man can now oompose an accurate and 
comprehensive freatise on protozoology in all its 
manifold ramifications Prof rviVina ]|m been 
attempting this impossible task— for our instruction 
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and dlverdoo— during more than thirty years , 
and though some English protozoologuts dispute 
hia knowledge and general notions, and few of us 
share hu particular affection for Paratneetum and 
VroUptua, we can all admire his oourage and feel 
grateful to him for his persistent presentation of 
the tenets of his own peculiar sect in Amenoa 
CuFFOBD Dobell 

Towards a Planned Soaety 

(1) Edueatun for Induatry and Commerct in 
England. By A Abbott Pp xiv-f-228 
(London Oxford University Press, 1933 ) 
6s net 

(2) The Anti-Shim Campaign By Sir E D 
Simon Pp viii+206 (London, New York 
and Toronto Longmans, Green and Go , Ltd , 
1933 ) 2s ed net 

(3) Product Money a Sequel to ‘BuAee and 
Poverty' By Sir Leo Cbiozza Money Pp 
XV + 172 (London Methuen and Go, Ltd, 
1933 ) 5s net 

(4) Seienoe and Democracy adjuattng (he Laws 
of Advancing Mechanization to the Objectives of 
Civilized Policy By Frank Tnnoa Pp v+202 
(Melbourne Brown, Prior and Co , Pty , Ltd , 
1933) 

T he four volumes under review deal with 
diverse subjects, but each subject is regarded 
from essentially the same angle — its place in a 
planned society and the oontribution of sdenoe 
to those many vexed problems with which the 
advent of power production confronts our age 
(1) Technical education in Great Bntam has in 
recent years had no abler expositor than Mr A 
Abbott, who m this volume gives us not only 
an admirable yet concise histonoal review of the 
development of commercial and technical educa- 
tion during the last century, but also a lucid 
statement of f^e present position and an eloquent 
plea for the framing and oarrying out of a defimte 
pohoy of reenutment and training fbr the per- 
sonnel of industry mid oommeroe In hu new, 
two main tasks now oemfront us First, the eon- 
version of the present secondary school mto a 
more flexible instrument for the common welfiue , 
and secondly, the OHTelatim of our system of 
tochnioal education with our methods od gmieral 
education and with the needs of industry and 
commerce >■> 

Both tasks call for a much closer co-operafron 
between mdoatoy, commerce and education If 


the secondary school by modification of its curri- 
culum u to become a more suitable basis for the 
vocational education of the technical school, it 
must equally remain at all costs a place of general 
education, and Mr Abbott does well to direct 
attention to the dangers of the present examination 
system in thu respect Equally he stresses the 
bearing of techmeal education on mdustrud 
efliciency and the restoration of our lost prosperity 
or mamtenanoe of our higher standard of living 
He makes the trenchant oommont that the m- 
efficiency of some industries u due to their failure 
to utilise the scientific knowledge now available 
for them, because they do not employ enough 
men with the necessary wide and thorough 
scientific teaming , and he observes that in many 
branches of industry there is no real hope of 
applying, on any adequate scale, the new know- 
ledge gained by the various research associations, 
until the qualifications of the men at the top have 
been improved The changing nature of industriid 
skill, which now demands considerable mtelligence, 
a sound general education, a willingness to develop 
fivsh mterest and an abihty to adapt oneself 
easily and completely to fresh tasks, enforces the 
pressing need for a policy of recruitment deliber- 
ately conceived by every mdustry , with this 
pohoy should be associated a definite plan of 
training and promotion m which the exact function 
to bo exercised by the schools has been determmed. 

With this wide vision and emphasis on a defimte 
pohoy, the individual aspect is not forgotten. On 
the contrary, the problems which arise from the 
decreased vertical mobility of labour are one of 
the grounds on which a considered policy of 
recruitment is urged, and the whole book is equally 
a plea for planned mdustrial and eommeroial 
education, and for an educational system which 
guarantees to our children expert and sympathetic 
guidance in choosuig a profession and adequate 
training for its skilled practice The problems 
of techmeal education are well and fairly stated, 
and the book has just claims on the attention of 
every scientific worker who is concerned with the 
future of mdustry and commerce 

(2) Sir E D SuncHi wntes as an acknowledged 
authonty on housmg, but hia book claims the 
attention of scientific workers as much for its 
clearly sounded call for national planning in this 
important field as for its lucid and readable 
description and analysis of the present housing 
situation He sees the necessity for what he 
desenbes as a hew type of pohtaoiui, who 
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is able to oome to a soientifio oonohision on 
matters where his emotions or party mterest ue 
mvoWed, and he deplores the weakness of our 
present party system that, in such matters as 
housing, each side prefers to urge a distorted 
version of the facts which suits its own prejudices 
rather than to ascertain the truth He does more, 
however, than sound a warning as to the disastrous 
consequences which flow from a two-party system 
when each party as it comes into power spends its 
energy in such fields in revenung the plans of the 
other 

Sir £ D. Simon gives us the outhnes of a national 
plan, which includes the provision of an adequate 
statistical department to prepare the estimates on 
which a scientific housing problem could be 
elaborated to meet the real needs of the population. 
It would mclude a strong technical department, 
comprising a research section and taking stock of the 
needs of the tenant, methods of mumcipal manage- 
ment, the construction and design of houses and 
tenements, etc , and a planning department 
covering planning m all its aspects — the estate, 
the city, the region and the country as a whole as 
well as the movements of population and industry 
The mere enumeration of the essential activities 
mdicates the many gaps which exist in our present 
knowledge and the madequacy of our present 
attack on the problem 

The author states a masterly case for a Ministry 
of Hounng or a National Housing Board, which 
could render services in elaboratmg new pohcies 
and guiding and helpmg local authontiee compar- 
able with those rendered by the Board of Educa- 
tion m its own field It is obvious that he has 
himself a definite policy conceived on scientific 
hnes, and it is urged with a reasonableness and 
an emphasis on practical issues which heartily 
commend it to the scientific worker 

(3) Sir Leo Chiozza Money faces the problems 
with which sdenoc confronts society and makes a 
bold pica for a planned economy His explanation 
of the arrangement for the exchange of com- 
moditios which he describes as "product money" 
leaves the reader with many unanswered questions 
m his mind. His explanation is mdeed merely a 
sketchy outline of his proposals, and much of the 
book IS CHily a restatement of frunihar onticisms 
of the existing credit and currency system. He is 
much more convmomg in his exposition of the 
inadequacy of present exchange methods to cope 
with the inoreasiiigly rajad expansion of maohme 
production, than in the presentation of his own 


{Boposals for the abolition of a otrculating medium 
and the substitution of his product money — "a 
non-mrculating order upon production" 

The value of the book lies rath» m the outlook, 
which refuses to accept the present unsatisfactoiy 
situation and seeks to find other and adequate 
methods of solvmg the problems of production, 
distribution and exchange 

(4) Mr Tnnea’s essay in the same field is a 
somewhat disappomtmg effort. He endeavours 
to trace m turn the relations of sdenoo and 
industry, the limitations of the machme and the 
bearing of machme production on employment 
and finance, and finally the relation of industry 
to the wider background of economic and social 
life At the outset he lays a good deal of stress 
on what he terms the wave-law of mventive 
progress, but without givmg adequate evidence 
m support of his pomt , nor does he allow suffi- 
ciently for the lessening place of mvention m 
modem industry as a result of the teamwork 
implicit m industrial research under present-daj' 
conditions Mr Trmca handles an interesting 
theme, another attempt to bring scientific thought 
to play m every department of hfe , but this book 
is marred by so much jargon and careless wntmg 
that ho is sadly open to the charge of having 
somothmg to say but not knowing how to say 
it R Bbiohtman 

The Natural Resins 

Dte Hane Dte botantxhen und chemtachen 
Onmdlagm uruerer KenrUntsst vber dte Btldung, 
dte ErUvncklung und dte Zuaammensetzung der 
pflanzltchen Exkrete Bearbeitet von A Tschirch 
und Ench Stock Britte umgearbeitete Auflage 
von A Tschirch Dte Hane und dte Han- 
behaiter Band 1 Pp xv-f418 (Berlin 
Gebruder Bomtraeger, 1933 ) 47.25 gold marks 

T he natural resms contmue to increase in 
economic unpoytance notwithstandmg the 
competition from synthetic materials, and they 
are the subject of monographs m several languages 
Prof Tschirch is one of the pioneers m the field 
and his book has long been a standby for those 
seeking information This, the third edition, has 
been completely rewritten with the assistanoe of 
E Stock ; it covers, as explamed m the sub-title, 
the botanical and chemical basis of the knowledge 
of the formation, development and composition of 
the plant excretions. The volume before us 
contains the general prmcipleB of the subject. 
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Hubaequent volumea being devoted to the individual 
ivBins , it u divided into morphological, physical 
and ohcmioal seotiona following a lengthy chapter 
on the formation of the exudates This first 
chapter is copiously illustrated both with micro- 
scope drawings of cell structure and with photo- 
graphs of the trees showing the method of col- 
lecting , it includes one fine plate in colours 
iJlustratmg the fluorescence analysu of balsams 
and resins m the quartz lamp The thorough and 
exhaustive nature of these sections which charac- 
terise the resins are exemplary 
The chemistry chapter commences with a 
section some hundred pages in length detailing the 
historical development of this special inquiry It 
starts back in the sixteenth century with recol- 
lections of amber, which moidentally gave the 
name to electricity, and may be traced through 
the period of qualitative investigation in the 
eighteenth («ntury and of quantitative study m 


the early mneteenth from the days of Unverdorben 
to those of Hlasiwetz Dry distillation and flision 
with alkah were among the prooesaoa summoned 
to help, and protooatechuic aoid and phloroglucmol 
were recognised as important constituents The 
apphoation of newer methods to the mquiry largely 
begins with Tschiroh’s own work, oommencmg m 
1886 The whole is a story of profound interest 
to the expert and the value of the section is 
enhanced by the copious references to the ongmal 
hteraturo ffom 1661 onwards , few subjects can 
have been more thoroughly monographed on the 
chemical side 

The problem of the reams is far from solved , 
hke other complex polymers of high molooular 
weight, Buoh as starch and the proteins, they are 
mixtures — a point emphasised by Tsohirch 

The chemical section describes the generahtios , 
the details of each resin will follow in the sub- 
sequent volumes B F A 


Short 

A Modem Outline of Evolutton By Qoo^ White- 
head Pp vu -f-324 (London John Bale, Sons 
and Danielsson, Ltd , 1033 ) Is 6d net 

books on orgamo evolution written by 
scientific men famous for their researches are 
suitable to students but not to the public, who do 
not desire more than passing referenoos to the 
facts and the general outhne of theories The 
book before us has no illustrations , it is reason- 
ably cheap and as it nowhere labours, it is comfort- 
able reading It thus should be a useful guide to 
those who wish to understand ‘the complex mani- 
festations of life’. It 18 frankly a oompdation, the 
story of the ongm of the earth leading up to that 
of hfe Evidenoos of evolution are next given and 
then the theories as to how it comes alraut, suit- 
ably ending up with a chapter on vitalistic evolu- 
tion Unfortunately there is a oertam lack of 
uuderstandmg of the physiology of animals, 
function and anatomy being two inseparable 
factors The chapter on Kropotkin's 'mutual aid’ 
seems a cunous and unnecessary interpolation 
between Darwm and Weissmann , ^and that on 
“Uutations and Mendelism” should in our opinion 
be entirely rewritten. 

There can be no clear differentiation in the 
reader’s mind between fluctuations and muta- 
tions, wid the author’s references to the opinions 
of those who are not researchers in this field are 
often valueless The term 'oharaoter’ or ‘char- 
acteristic’ has a olew meaning, uid why it is 
stated that only about seven such “can be found” 
m the pea is extraordinary, sinoe recent resean^ 
suggests that all oharaoters are Ifendelian, and 
more than 400 oharaoters have been determined 
in DroaopMa. 


Reviews 

Further, no book on evolution can bo regarded 
as complete which does not give some account of 
recent research on genes, hereditary structural 
uiuts responsible for every transmissible character 
This is now tho chief field of research loading up 
to tho understanding of the mechanics of organic 
evolution, and one which the author need not 
fear to summarise m his second edition 

Dr H 0 Bronns Klaesen und Ordnungen dee 
Tierretchs Band 4, Abt 2, Buch 2 Acantho- 
cephala Bearbeitet von A Meyer Lief 1. 
Pp 332 39 60 gold marks Lief 2 (Schluss- 

heferung) Pp vi 4- .333- 682 32 gold marks 
(Leipzig Akadumische Verlagsgesellsohaft 
m b H , 1932-1933 ) 

Dr Mbykb gives an mteresting historical account 
of the Acanthocephala from their discovery by 
Leeuwenhoek (1696) who found two species in the 

S it of the eel Koelrouther (1771) and O F 
uller (1776), who independently recognised that 
those worms wore different from other helminthes, 
named the first two genera, Aeanthocephalus and 
Echinorhynehus Bremser (1811), who is stated 
to have examined 40,000 mdividual animals for 
the presence of Acanthocephala, and Rudolphi, 
whose published accounts extend over the period 
1706-1820, added much to our knowledge of these 
parasites. Westrumb produced m 1821 the first 
monograph of the group, which moluded a 
desonption of 00 species and an account of the 
anatomy and physiology Lcuokart (1862) m- 
itiated the studios on the life-history, and various 
writers, mduding the author, have developed the 
systematios of the group 
The histonool oooount is followed by the 
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■yitematio oonsider»tion of twelve families, 58 
genera and 268 species and by an admirable 
dosmption of the external features, biology, 
anatomy and development. In a short chapter 
of ten pages the damage oanaed by these worms 
in fish domestic aniinii.1« and m man is con- 
sidered. Tables are given showing the hosts, both 
invertebrate and vertebrate, of Aoanthooephala, 
and the geographical distribution of the genera and 
species. A key for distuigoisbing the genera, a 
detailed bibliimphy and three indexes (author, 
systematic and structural) are added The illus- 
trations, 382 m the text and one plate, are well 
chosen and excellently reproduced, and the work 
forms an admirably planned and executed mono- 
graph 

Hamdbuch der phffnhaluehen und Uehnuehen 
Meehanxk Herausgemben von Prof Dr F 
Auerbach und Prof Dr W Hort Band 7 
Orenzgeheie der techniaehen und phyathaluchen 
Mechantk Lief 1, Pp iv+238 Liof 2 Pp 
VI +239-490. Lief 3 Pp vii +491-814 Lief. 
4 : AljJiabettaehes SaduigtHer zu Bande 1-7. 
Pp XV +816-853 (Leipzig Johann Ambrodus 
Barth. 1028-1031 ) 72 gold marks 
Thb appearance of vol 7 completes the pubhcation 
of this great handbook of physical and technical 
meohamcs (the successor to the famous Winkel- 
mann’s “Handbuch der Physik”) Publication 
has proceeded at intervals smoe 19^, and previous 
parts have already been briefly reviewed in 
Natubb The present volume is devoted to 
border-lme branches of mechanics Its articles 
sod their authors are as follows capillarity 
(Auerbach, 168 pp.), capillary chemistry (fVeund- 
hch, 19 m ), disperse systems and the Brownian 
motion (FUith, 40 pp ), thermodynamics (Auer- 
bach, 48 pp ), kinetic theory of g<^ (Auerbach, 
62 pp ), statistical mechanics (FWth, 48 pp ), 
fluctuations (Furth, 32 pp ), theory of sohd states 
(Braunbok, 38 pp ), atomic mechanics (Joos, 33 
pp ), constitution of matter (Bennewitz, 27 pp.), 
chemical status and dynamics (Beimcwitz, 34 pp ), 
adsorption (Bluh, 42 pp ), teohmeal application of 
adsorption (Berl and Andress, 20 pp ), the flotation 
process (Bcrl and Schimtt, 20 pp ), diflfusion with- 
out dividing walls (Fiirth, 70 pp ), osmons (Furth, 
36 pp), tr^nical appheations ik electro-osmosis 
(Berl and Andress, 8 pp ), solutions (Furth, 46 pp ), 
electro- and magneto-mechamos (Auerbach, 20 
pp ) An alphab^oal subject index to the whole 
or the seven volumes completes the work 

Plaid Ecology ■ for the Student o/BrUtsh Vegetation 
By Dr. Willuw Leach (Methuen’s Monographs 
on Biological Subjects.) Pp vu + 104 (London 
Methuen and Go , Ltd , 1933 ) 3f. 6d net 
Thb increasingly prominent position occupied by 
habitat factors m modem ecological work is 
reflected in this book, more than half of which is 
devoted to a discussion of climatic, {diynogra^o 
and biotic factors and the methods employed in 


their practical mvestigation A particulaily la^ 
section is devoted to soil problems and, having 
regard to them aU-impmtant ecological influence 
m Great Britain, this section should prove one of 
the most acceptable features of the book 

The sections dealing with biotic factors and 
plant succession are well done, the numerous 
examples illustrating clearly their mode of opera- 
tion m specific plant commumties A chapter is 
given to the practical side of the subject in which 
o^ctionB are given for mapping vegetation, 
quadrat and transect observations, and estimatmg 
water content, orgamc matter and hjrdrogen ion 
concentration of soils The book concludes with 
a short account on broad lines of the principal 
present-day types of Britoih vemtation and of the 
pcet-Olacial cinanges which have occurred as 
revealed by peat investigations 


Diteaaea of the Heart described for PracMumers 
and Students By Sir Thomas Lewis (Depart- 
ment of Clmical Research, University College 
Hospital, London) Pp xx+297 (London. 
Macmillan and Co , Ltd , 1933 ) 12s fid net 


Thb name and reputation of the author of this 
book are sufficient guarantee of the accuracy of 
its contents and the wisdom of its teaching , but 
what makes it particularly attractive is its unusual 
arrangement, which is timt of disorders of cardiac 
function, rather than of diseases of the heart The 
dislanotion is no small one , a patient’s heart 
concerns him only m its degree of competence to 
carry out its work , that this aspect should be 
the mam concern of the physician is the basis of 
Sir Thomas Lewis’s teaching, and one of the best 
features of his book is its departure from the 
traditional arrangement of "diseases of the pen- 
cardium, of the muscle, of the valves’’, preceded 
by the stock ''anatomy and physiology” If any 
practitionor tends to forget that his work is to 
treat patients, not disec^, this book, and m 
particular a certain half-dozen paramphs in the 
laat chapter, will provide the reminder 


Epidemiology, Hudoncal and Experimental the 
Herter Lectures for 1931 By Major Greenwood 
^ x+80 (Baltimore, Md The Johns 
Hopkins Press , London . Oxford Umversity 
Press, 1932.) 9s. net 

Ih this httle book are reproduced the twentieth 
senes of the Herter lectures, dehvered m 1931 by 
Prof Major Greenwood The first lecture is histonc- 
al, the second desenbes a biological expenmental 
study of epidemics, and the third considers the 
subj^ of immunity The biostatistioal method of 
mvestigating disease m experimental communities 
leads m author to some mteresting conclusions 
relating to the influence of the mtroduotum of 
non-inunune members mto a herd , and althou^ 
it does not jret omtribute any suggestion to the 
problem of contitflling epidemics, its more ex- 
tended amhoation may indicate the means by 
which real progress can be made. 
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The New Hydrogen* 

The Rioht Hoh Lord Rdthbbrobd. o m . r r a 


UOR more than a oentury aoientifio men 
believed with oonfidenoe that pure water 
was a well-defined ohemioal aubatanoe, H,0, of 
molecular weight 18 Thia hehef waa ahown by 
the fact that the umt of maaa, the kilogram, con- 
suting of a cylinder of platinum-mdium, waa 
uutially choaen to be of the aame maaa aa 1,000 
cubic oentimetrea of water at the temperature of 
maximum denaity Subaeqnent meaaurementa 
ahowed that thia waa alightly m error, ao that the 
umt of maaa waa defin^ in terma of the metal 
atandard It waa only about four yeara ago that 
thia confidence waa aughtly diaturM aa a reault 
of the atndy of the laotopic oonatitution of oxygen 
Inatead of being a aimple element of maaa 16, 
oxygen waa found to contain m email quantity 
laotopea of maaaea 17 and 18 It waa clear from 
thia that pure water muat contain some molecules 
of weight 19 and 20 as well aa the normal 18 
Since, however, it seemed very unlikely that the 
proportion of the isotopes could he sensibly 
chiukged in the proceaaea of preparation of pure 
water, this reault, while of much theoretical 
mtereat, did not appear to have any practical 
unportance 

Aa a reault of mvestigationa during the last 
two years, there has been a revolutionary change 
m our ideas of the constancy of the constitution of 
water This has resulted from the discovery that 
a hydrogen laotope of twice the normal mass is 
always present m preparations of ordinary 
hydrogen While this isotope of maaa 2 exists 
only m amoll proportion — only about 1 m 6,000 
of the mam isotope of mass 1 — yet, on account 
of the marked difference in mass of ^e two com- 
ponents, the relative concentration of the two 
isotopes can be varied in a marked way by various 
physical and chemical processes This is seen by 
the fact that we are now able to obtam prepara- 
tions of water m which the isotope of hydrogen 
of mass 1 18 completely replaced by the isotope 
of mass 2 The density of the heavy water is 
about ten per eent greater than ordinary water ; 
while its freeung pomt is 3-8° C , and its boiling 
pomt 1 42° G , h^er. Though in outward appear- 
ance this heavy water resembles or^^inary water, 
yet m general its physical and ohemioal properties 
show marked difierenoes. Not only does the vapour 
pressure vary markedly from the normal, but oho 
the latent heat is considerably higher. Both the 
surface tension and spodfio inductive capacity are 
lower while the viscosity is much greater. 

It is of interest to ideate twiefiy the almost 
romantio history of this rapid advance in know- 
ledge, and to note that there are certain mints 
of analogy between the discovery of heavy 
hydrogen and the disoovwy of ugem in tin 
atmosphere by the late Lnd Bajdeifpn. In both 

• SlniimddWwmattteRcssIlMUtallwmIMqr,lIu(italS. 


oases the clue to the discovery depended on the 
reoogmtion of the importance of small difierenoes 
observed m accurate measurements of denaity. 

When the relative abundance of the isotopes 
of oxygen was first measured, Birge and Mendel 
showed that there was a slight dis^pancy — only 
about 1 in 6,000 — between the ratio of the masses of 
the atoms of hydrogen and oxygen measured by 
Aston by the method of positive rays and the 
ratio deduced by direct chemical methods. They 
concluded that this small difierence was greater 
than the probable expemnental error m the 
measurements and in explanation suggested that 
hydrogen might oontam m small quantity — about 
1 m 4,000— an isotope of mass 2 Let us consider 
for a moment how the presenee of such an isotope 
could be demonstrated by direct experiment. 
Both the and H* isotopes would have the 
same nuclear charge of 1, and have one external 
electron, and would thus be expected to give the 
same type of optical spectrum under the i^uenoe 
of the electno disoharge It is to bo remembered, 
however, that the electron, the movements of 
which when disturbed give nse to its charactenstio 
radiations, is coupled to the nucleus , and that the 
rates of vibration, although mainly governed by 
the nuclear charge, are slightly afiected by the 
mass of the nucleus itself On account of the 
greater mass of the H* -iBOtope, it can readily be 
(xUculatod that the Balmer linos m the spectrum 
of heavy hydrogen should appear slightly dis- 
placed towa^B the red In the case of the a hne, 
the displacement amounts to 1 78 angstrom umts. 
When an electno discharge is passed through 
ordinary hydrogen, weak satellites should thus 
appear on the side towards the red The presenco 
of such weak satoUites m the right position was 
first detected m expenments made for the purpose 
by Urey, Brickwedde and Murphy The mtensity 
of the sateUite compared with the strong Ha line 
was difficult to measure with oertamty but was 
found to bo of the order of 1 to 6,000. 

Experiments were then mode to enrich the H* 
isotope by fractional distillation of hquid hydrogen , 
and with some success. Another important 
observation was made by Urey and Washbourn, 
who found that the water in old eloctrol^c cells 
contamed a larger muportion of heavy hydrogen 
than the norm^ ^e concentration of H* waa 
found to be rapidly ennehod by continued dectro- 
l 3 rBiB. This gave the key to a successful method 
of obtaining heavy hydrogen in quantity The 
processes involved were ouefiilly investigated by 
Lewis and Macdonald, and the electrolysis of water 
vras carried out on a comparatively large scale 
Nickel electrodas were used, and sodium hydroxide 
aa on eleotrohte. In general, it waa found that 
tii4 escape of H* during electrdlysjs was five to 
aik tunes fiteter than that of H* relative to their 
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oonoentntions in the solution. There was in 
oonaequenoe a steady aoonmulstion of the heavy 
isotope in the water in the process untU nearly 
pure heavy water was obtained Assuming that 
the initial concentration of H* m the water was 
1 in 0,000, about 1 o c. of pure hea^ water should 
be obtained by electrolysia of 6 Utros of water 

Lewis succeeded in preparing many cubic centi- 
metres of heavy water m which ordmary hydrogen 
was present m very small quantity He and his 
collaborators investigated the mam physical and 
chemical differences between heavy water and 
ordinary water, to some of which I have already 
referred Our congratulations are due to our 
American colleagues for the masterly way they 
have opened up and developed so rapidly this new 
field of knowledge, which it is oertam will prove 
of great scientific and practical im^rtance in 
manj^ directions m the near future Prof G N 
Lewis, of the Umversity of California, who was 
the first to prepare nearly pure heavy water, 
generously printed samples of this water to a 
number of mvestigators, not only m his own 
oountrv bat also m Europe, in order to give them 
an early opjMrtumty of testmg its properties I 
am personally much mdebted to Prof Lewis for 
a sample of this heavy water with which wo were 
able to make a number of experiments on the 
transformation of matter to which I shall refer 
later 

Wo arc all aware of the important port that 
hydrogen plays m many chemical compounds and 
particularly m organic molecules When reason- 
able supplies of heavy water are available to the 
expenmeiitcr, there will no doubt be great activity 
in preparing and studying many compounds m 
which H* in the molecule is wholly or partly 
replaced by H* Already a few investigations 
have been carried out, for example, with ammonia 
and with hydrogen iodide, in which H' is replaced 
by the heavy isotope It has been found that m 
mixtures of light and heavy hydrogen gas, the 
atoms interchange on a nickel surface at a tem- 
perature of about 600° G and the conditions of 
equilibrium and heat evolution have been m- 
vestigatod. During the next few years we may 
expect an intensive study to be made of the change 
of properties of comj^nds in which heavy 
hydrogen is used It will be of particular interest 
to examme the changes in the rates of reaotum 
at different temperatures when heavy hydrogen is 
substituted for ordinary hydrogen 

The discovery of the new water will be of great 
importance in another direction, namely, its effect 
on the processes occumng in animal and jdant 
life There has not yet been sufficient tune to 
make more than a few prehminary experiments 
in this field, and then only on a small scale, Lewis 
finds that seeds of a certain tohacoo plant did not 
germinate in pure heavy water but did so when 
the concentration of heavy hydrogen was about 
one half In experiments by other observers, well- 
defined physiologioal effects have been obtauied 
for quite small concentrations of heavy hydrogmi 


m water. Further observations in this highiv 
important field of inquiry will be awaited with 
much interest 

It 18 widely recognised that the new hydrogen 
will prove of so much general importuce to 
chemistry and phymos that it is desirable to givi‘ 
it a definite name and symbol Prof Urey, its 
discoverer, has suggested that the isotope of wuum 
1 should be called ‘protium’ and the isotope of 
mass 2 ‘deutenum’ , while the nucleus of heavy 
hydrogen, which has already been found very 
efficient as a projectile in transforming matter, 
should be called ‘deuteron* or ‘dcuton’ ^e ques- 
tion of a smtablo nomenclature is one of general 
importance to scientific men and deserves careful 
consideration The name ‘diplogen’ (StirXmv, double) 
for H' and ‘diplon’ for the nucleus seemed to find 
some favour in England as an alternative The 
symbol D for the heavy isotope seems appropriate 

While diplogen (or deuterium) may be separated 
m quantity from heavy water in nearly a pure 
state, it IS of interest to refer to another method 
of separation employed by Hertz By utilising a 
special diffusion method devised by mm, he has 
Men able to separate from ordinary h3nlrogen gas 
about 1 c c of diplogen m such punty that 5io 
Balmer lines of hydrogen were not visible m its 
spectrum With such pure material, it should be 
possible to study in detail the compUcatod band 
spectrum of diplogen and compare it with that 
of hydrogen 

Wo have not so far considered the question of 
the nuclear structure of diplogen and its relation, 
if any, to that of ordinary hydrogen Wo first of 
all require to know its mass with accuracy , this 
has been measured by Bainbridgo by using a 
modification of the positive ray method, who 
found that the mass of the atom is 2 0136 while 
the mass of the hydrogen atom is 1 -0078 in terms of 
the mass of the main isotope of oxygen taken as 16 
This mass is slightly less than the combined mass 
of two H atoms Sufficient evidence is not yet 
available to decide whether the D nucleus is 
simple or composite, and there are a number of 
possible combinationB to consider between the 
four umto, the electron, positron, neutron and 
proton If we assume, as seems not unlikely, 
that the D nucleus consists of a close combination 
of a proton with a neutron, it can be shown firom 
the masses concerned that its bindmg eneigy should 
be somewhat less than 1 miUion volts ifwe take 
the value 1 0007 for the mass of the neuteon as 
estimated by Chadwick If this be the case, we 
should expect the diplon to be broken up occasion- 
ally into a proton and neutron as a oonaequenoe 
of a close collision with a fast a-partide. Exjien- 
roents to test this have so for yielded negative 
results If this dissociation occurs at a^, the 
I»obability of such an event must be very small 
Lawrence, from a study of the bombardment of 
elements by diplons, suggests that the diplon 
may break up mto a proton and neutron in the 
Btr^ electno field close to the bombarded nucleus, 
but toe mterpretation of his results u not yet 
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oertuD At the moment, therefore, the experi- 
mental evidence u insufficient to give a definite 
decision with regard to the structure of the diplon 

By comparing the soattonng of a-particles when 
passing through diplogen and hydrogen gas, Sir. 
Kempton and I have found that as the result of 
s head-on colhsion with an a-particle, the recoding 
diplon travels about eight per cent farther than the 
proton m a correspond^ colhsion Such a result 
IS m agreement with csloulation It also seems 
clear t^t the field of force round the diplon must 
be very similar to that of the proton, although 
it may be expected that some differences would 
be shown for very fast a-particles if the diplon 
is composite as we have supposed 

Trassmutation of Elkmknts 

The discovery of heavy hydrogen has provided 
US with a new form of projcctde which has proved 
markedly efficient in disintegrating a number of 
light elements in novel ways It was a very 
fortunate coincidence that, when Prof Lewis had 
prepared some concentrated diplogen, his colleague 
in the same Umveraity, Prof Lawrence, had avail- 
able his ingomous apparatus for producing high- 
speed protons and other particles with an energy 
as high as two million volts When diplogen was 
substituted for hydrogen, the diplon (U+) was 
found to be about ten tunes as efficient m promoting 
some transformations in lithium as U'' of equal 
energy It will be remembered that (Jockcroft and 
Walton found two years ago that hthiiitn, when 
bombarded with fast protons, was transformed, 
with the emission of swift «-particles It seems 
clear that m this case the hthium isotope of mass 7 
18 involved A proton is captured by the nucleus 
and the resulting nucleus breaks up into two 
a-partioles, eject^ m nearly opposite directions, 
accordmg to the relation 

Li; -h HJ - He; + He; 

The omission of other particles of short range 
has also been observed out the exact nature of 
the transformation which gives rise to them is not I 
yet clear 

When hthiiun is bombarded with diplons m- , 
stead of protons, different types of transformation 
occur In one case it seems ^t the hthium isotope 
of mass 6, after captunng a diplon, breaks up mto 
two a-pa^clee aeoearding to the equation 

Li* -t- D* - He; + He; 

In this ease also, as has been shown beautifully 
by the expansion photographs obtained by Dee 
a^ Walton, the two a-partioles are shot out in 
opposite dir^ons and with a speed greater than 
the swiftest a-partiole from radioMtive subatanoes 

Still another mteresting type of complex trans- 
formatum ooours m this element, Ohphant and 
Rutheifwd observed that hthium when boqi- 
barded by diplons pve, in addition to the group 
of fast a-partioles first observed by Lawrenoe, a 


distribution of a-particles of all ranges from 7*8 
om to 1 cm in air. It is believed in this ease that 
the isotope of mass 7 captures a diplon and then 
breaks up mto two a-partioles and a neutron 
according to the relation 

Li; + D1 - He; -f- He; -I- n; 

This transformation is in close acccnl with the 
conservation of energy when thi change of mass 
and the energies of the expelled particles are taken 
into account The emission of neutrons from 
lithium has been observed by Lauritsen and also 
in our experiments In admtion, Lawrence has 
shown that a number of other hght elements give 
nse under bombardment to groups of fast protons 
and in many cases also to a-particIes and neutrons 
While the interpretation of the experimental 
results 18 as yet only clear in a few cases, there can 
be no doubt that the use of heavy hydrogen will 
prove invaluable for extending our knowledge of 
transformations and thus in helping to throw light 
on the structure of atomic nuclei 
The importance of this new projectile m study- 
ing transformations is well illustrated by some 
recent experunents made in Cambridge with 
Ohphant and Horteck When diplons were used 
to bombard i-ompoimds like ammonium chloride, 
NH 4 OI, and ammomum sulphate, (NHilaSO,, m 
which ordinary hydrogen was m part displaced 
by diplogen, enormous numbers of fast protons 
were found to be emitted, even for an oocelerating 
voltage of 100,000 volts In fact the number of 
expelled particles is far greater than that observed 
in any other type of transformation at this voltage 
The mam groups of expelled protons had a range 
in air of 14 cm , corresponding to on energy of 
3 roilhon volts In addition to this group, another 
strong group of singly charged particles were ob- 
served of range in air only 1 6 om Both of these 
groups oontam equal numbers of particles 

In order to account for these observations, it 
seems hkely that, as the result of a close collision, 
the diplon occasionally unites with the struck 
diplon to form a helium nucleus of moss 4 and 
charge 2, but contaimng a largo excess of energy 
over the normal helium nucleus The new nucleus 
18 in consequence explosive and breaks up into 
two xiarts, one a fast proton and the other a new 
isotope of hydrogen HJ of mass 3 If this be the 
case, the proton and H* nucleus should fly apart 
m opposite directions It can be simply calculated 
that the range of the recoiling H* nucleus under 
these conditions should be 1-7 om — a range 
agreeing closely with Hiat actually observed The 
changes occurring are illustrated by the equation 

D* + d; - Ho; - h; + Hj 

From the known masses of D and and the 
energy of the observed motion of the H* uid H* 
partioles, it can be deduced that the mass iff this 
new h^rogen isotope is 30151 

In these expenments, large numbers of neutrons 
are also emitted It appears probable that theoe 
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aiiae from another mode of diirinteerstion of tiie 
newly formed heUnm nudeua aoooirduig to tiie 
relation 

D; + -» He* -> He* + neutnm, 

an isotope of helium of mass 3 and a neutron being 
expelled m opposite direotions. There is strong 
evidenoe that such an isotope of helium also appears 
when the hthium atom of mass 0 is bomb^ed 
by protons, and from this transformation it 
appears that the mass of this isotope is 3 0166 It 
IS quite likely that the hebum nucleus of mass 3 
formed in this way is unstable and may possibly 
boeak up into and a positive electron While 
the oondusions outlined above ue to some extent 
provisional and require confirmation by other 
methods, there can be no doubt that the effects 
which fallow the colluions of a swift diplon with 
another are of much importance and interest m 
throwing light on possible modes of formation of 
some of the lighter nuclei 
It is of mterest to speculate why the heavy 


I isotope of hydrogen appears in many oases fkr 
I more effective, for equd energies, m producing 
transfimnatioDS than the lighter isotope On the 
general theory of transformation proposed some 
yean ago by Gamow, it is to be anticipated that, 
for equd energies of motion, the diplon on account 
of its heavier mass would have a smaller ohanoe 
of entering a nucleus than the swifter proton It 
may be, however, that normally only a small 
fraction of the protons which actually enter a 
nucleus are able to cause a veritable tronsframa- 
tion, the othen esoapmg unchanged from the 
nucleus On this view, the greater efficiency of the 
diplon in causing transformation may be due to 
the fact that a much larger fraction of those 
which enter the nucleus are retamed by it, leading 
to a violent dismtegration of its structure It 
may be too that the diplon on enteniijg a nucleus 
breaks up into its component parts The appear- 
ance of the proton as well as the neutron in some 
of the transrormations may be connected with the 
composite structure of the diplon. 


Deep Water Circulation of the Atlantic 


D r G. WtlST, oceanographer in the German 
research vcMel MtUor, has recently pub- 
lished the first part of vol 6 of the reports of the 
German Atlantic expedition* The report is not 
only a description of tho Heleor’s resets, but is 
also a history of the mvestigation of the Atlantic 
deep waters, and gives a critical summary of all 
the observations that have been made from those 
of HMH. ChaOenger (1873-1876) to those of the 
R R.S. Ducovery II (1929-1931) At tho end of 
the report is a complete list of the observations 
used 

Dr Wdst has made extensive use of the prmciple 
that if the water in a deep current sinks to a lower 
level, its temperature will mcreaso as the water 
becomes adiabstioally compressed , and con- 
versely, that if the deep current rises, tho water 
in it is oooled owing to adiabatic expansion Any 
attempt to follow the path of a deep current in a 
vertical section showiim temperature distribution 
is made much more difficult by these changes It 
was first suggested by Prof Helland-Hansen that 
the difficulty should be removed by using vertical 
sections showing the distnbution of potential 
temperature — the temperature to which the water 
would be oooled if it were raised adiabatioally to 
the surface. This report is a striking tribute to 
the advantage of this method. 

In the report there ate charts showing the 
actual tempmture, the potential temperature, 
and the salinity of the bottom water (at depths 



greater than 4, (XX) metres) over the whole of the 
Atlantic Ocean There are also vertical sections 
which show the distnbution of potential tempera- 
ture, and salinity, along the east and west Atlratic 
basins, on either side of the mid-Atlantio ndge 
With their help, Wust shows that tho flow of 
antarotio and arctic bottom waters is much more 
asymmetnoal than it was thought to be Antarctic 
bottom water flows northwuds along the sea 
bottom, mixing with the warmer North Atlantic 
deep water which is flowing southwards above it 
The last traces of the antarotio water reach as fru: 
as 34° N m the oast Atlantic basm and to 40° N 
in the western basm. The influence of bottom 
water of arctic ongm can only be detected north 
of these latitudes as a very weak current 
From the relations between potential tempera- 
ture and sahnity, Wfist has been able to find the 
percentage of antarotio water at the bottom in 
t)oth basins m all latitudes. These percentages are 
rfiown by two curves The decrease of tho antarotio 
water along the westnn basm is almost regular, 
it 18 hastened in about 6° S. where the Para rise 
obstructs the bottom current In the eastern basm 
the northward flow is stopped at the Walflsh ndge, 
which extends transversely from the African coast 
to the mid-Atlantio ndge. The antarotio bottom 
water north of this ridge enters the basin firom the 
west through the Romanohe channel, a break in 
the mid-Atlantio ridge near the equator. The 
bottom water flowiim through this ohumel spreads 
southwards to the Walfish ridge and northwards 
to 34° N By means of a chart showing the dis- 
tribution of potential temperature at the bottom 
of the Sootial^ based pnndpally on the observa- 
tions made by the ships of the “Disoovery” Com- 
mittee, Wflst has been able to show that antarctic 
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bottom water also flows westwards into the Fhoiflo antarotio deep water , he believes it to be formed 
Ooean by the effect of strong coding and formation of 

It 18 mteresting to note that the morease m ice m autumn and winter on uie siufaoe water m 

temperature at tiu bottom water m the direction a oonveigenoe region situated near the edge of the 

of flow can be aooounted for solely by mixmg with pielc ice between 60“ and 00“ S In this theory, 
the North Atlantio deep water No mcrease m Wust appears to be malung a determmed attem^ 

temperature due to heat oonduoted through the to bring the views which he and Nansen have 

earth’s omst can be detected, and earlier attempts expressed on the formation of antarotio and arctic 

to measure the speed of the bottom ouiront ba^ bottom water into accord with the known data 

on the asBumptioa that the mcreasing temperature regarding the circulation of the Weddell bea 

IB the result of such oonduotion have been proved There is very little reason for behevmg that a 

worthless oonvermnoe region exists , the deep water is 

The vertical distribution of potential tempera probably bottom water which upwells m the 
ture far south has ohanged Wust s views on the middle of the cyclonic movement 
ongm of antarotio bottom water He now behoves Wust has shown that there is very close agree 
that the coldest wrater is that which u cooled right ment between the distribution of antuotio bottom 

through on the antarotio shelf in wmter and sinks water and the distribution of sediments poor in 

down the oontmental slope This was the view calcium (rarticularly the red olay) North of 34“- 

held by Drynlski and Brenneoke but it could 36“ N where the streams of antarotio water die 

not be provra, because all the observations made away, the bottom deposits are no longer poor m 

m the open sea show that the bottom water is calcium The antarotio water dissolves calcium 

always covered with a layer of warm deep water and over each of these poor deposits it has been 

through which the bottom water cannot bo seen found to be enriched The rep^ shows that m 

to smk This warm layer is only absent from such places the density of the water calculated 

channels or basins adjacent to the antarctic from the usual chloruuty ratio is too low By 

continent which are cut off from the open sea by means of sootions giving the distribution of potential 

well defined ndgea nsmg above the level of the density, it is shown that the density of antarotio 

layer In such basins there may be almost com bottom water calculated from the usual ratio 

plete mixing from the surface to the bottom is less than that of the North Atlantio deep water 

Wilst, m attemptmg to find a vertical senes of This is because there is a chlonno deficit m the 

observations which showed the cold water from bottom water, or as there is some reason to bebeve, 

the shelf sinking down the oontmental slope has a chlonne excess in the North Atlantio deep water 

used a senes (Deutschland St 125) m such an Wust pomts out that there » a pressmg need of 

enclosed basin, from which the water cannot sink accurate physical and chemical determmation of 

because of a ndge His frulure to recognise this these small density differences, and of new tables 

fact and the omission of the ndge makes tho and methods for the practical determination of 

diagram on p 45 misleading He audmguishos a density and salmity and the correction of densities 

sli^tly warmer bottom water which be calls calculated from ohlorme contents G E R D 


Obituary 

Db F a Bathbb, v b s and m 1911 was awarded the LyoU medal of the 

T7RANCI8 ARTHUR BATHER, bom m 1863 Geological Society and served as president of that 

•T was the eldest son of the late Mr A H body m 1926-28 He was also a member of 

Bather From Wmebester he ^dned a soholanhip several foreign scientifio someties Retiring from 

at New College, Oxford, where he graduated m the Museum m 1928, he still visited the Depart 

1888, taking class honours m natural scienoe ment of Geolo^ to pursue his researches on 

In 1887 he entered the Department of Geology m crmoids which had been seriously mteaupted by 

the Britiah Museum (Natural Hist^), where his bis admmistratavo duties as deputy kee^r and 

care was chiefly the fossil echmoderms, and notably keeper Though failmg m herith dunng the 

the onnoids In 1892 he gained the Rolleston y«w bo was active until the last , and 

pme of the Univmities of Oxford and Cambridge ^^hen after two days’ illness he passed away on 

for lesearoh m biology His first scientific pubhoa March 20, the sad news came as a shodc to his 

tionofimportanoe was on the Cnnoidea of Gotland, many friends 

in 1893 He was mamed at Stockholm m 1896 , Such, m bare outlme, was the professional career 
and m 1897 he was awarded the Wollaston fond of tme whose many sidedneas was oontmually a 

of the Geol^oid Society On the retirement of surprise to those who knew him and, of oourse. 

Dr Henry Woodward m 1902, Dr Bather was such a bald enumeration of facts can give no 

appomted depaty>keeper, a pontion whidh he beh} distmctive picture of the man, even as a pro 

until 1924, wfrBD he assumed the keeperahip vacated fossional pabeontologist Nor is it always easy, in 

by Dr (now Sir) Arthur Smith Woodward He considering Dr Bather s many activities, to draw 

was elected fellow of the Royid Sooiety m 1909, the ime between ins professtonid and other interests 
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The need of clear thinking in soientifio reaearohee, 
and of lund expontion in aoientiflo deaonption, 
developed in him a mastery of style in writing and 
diction which harmonised with his appreciation of 
hterature, and especially with his love of Shake* 
speare. That, m turn, found a further outlet in 
nis dramatic tedent — the practical expression of 
literature — just as museum 'curating' gave scope to 
the practical side of his soientifio mterest He 
always insisted that all who could do so should 
dnw the illustrations for their own soientifio 
papers, and it is not, therefore, surprising to learn 
that he appreciated art, and to some extent 
practised both drawing and pamting So hia many 
outside activities ooidd be seen to spnng from 

n 'lties which, used and developed m his pro- 
onal work, demonstrated the essential harmony 
of his nature 

More olosely bound to his strictly prolesaional 
work were what were perhaps the two greatest 
preoccupations of Dr Bather’s unofficial life — 
museum technique and scientific journahsm His 
chief official duties were ‘curating’ and identifying , 
and, as a wide knowledge of museum teohmque is 
obviously desirable for making a perfect curator, 
so research is necessary for identifying material , 
and the oriUcal faculty which research engenders, 
easily developed m ^ Bather into a flair for 
reviewing and other journalistic activities It was 
to be exjiected, then, that when the Museums 
Association was founded. Dr Bather from the 
first was one of its most active supporters and 
inspirers and, through the Muatuma JowivA, its 
most eloquent mouth -piece He presidod at the 
Aberdeen conference m 1903, and his enthusiaam 
for the Association continued until his death His 
journalistic activities were widely spread Early 
in life he edited the penodioal Natural Scunee, 
and for many years the Museums Journal Articles, 
notices and letters were ever flowmg from his pen ; 
but rarhaps his most appreciated oiForti were the 
delightful reviews which he wrote lor the Time* 


iMerary Supplement 

But all ^ Bather’s outside mterests, his seal 
for museum teohmque, and his critioal and hterary 
talent, were subordinated to his professional work 
Were the foreign museums ahetul of the British 
Museum in this respect ? Corresponding improve- 
ments must be procured for the Department of 
Geology. Did that standard obtam in any journal 
or smentifio publication * The Department’s 
pubheations must set the standard for all outside 
bodies So keen was he upon the adoption of this 
or that improvement, eveo in the little thin^p of 
curatorial practice, that he appeared more pliMued 
with the appreciation shown him by the appOcation 
of one of them, than by a favourable reception of 
his soientifio papers. I know that he sometimes 
felt that his labours for improved curating were 
not fully appreciated ; wherm an enumeration of 
the improvements, great and small, in ouratmial 
praoUce introduced by him should have effect- 
ively silenoed that misgiving. He has been 
oon^ered to have had too gr^ a consideration 


for mlnutue. Indeed, his mind marched with his 
who wrote — 

“Thiu, if thia Age but » oomms show 
’Twixt weightier oUiues of large-worded year*. 

My oabner soul sooros not the mark ; I know 
Thu crooked point Time's complex sentence clears ” 

Dr Bather insisted on the comma because he 
appreciated its relation to the whole 
If his colleagues have not always appreciated as 
fully as Dr Bather would have liked all hia 
curatorial ‘gadgets’, there is no fear of their ever 
under-rating the bnlhanoe of his smentifio work 
His clear exposition, clean style, and description 
couched in the most direct language, as well as 
his orderly presentation and accuracy of detail, 
are nowhere Wter shown than m what he himself 
considered his master-work — “Caradocian Gystidea 
from Qirvan” This and his other scientific 
tieatisee are the standards to which his oollearaes 
aspire m their own publications, and m which 
they recognise him as indeed a master 
It was Dr Bather’s expressed intention, when 
at last rebeved of admuustrative duties, to resume 
hiB mterrupted researches upon fossil eohmoderms, 
mid particularly onnoids It was the hope of some, 
at least, of hu friends, that liis last years would 
produce some masterpiece of synthetic thought 
dealing with the evolutionary aspects of paleon- 
tology But, when Dr Bather retired, he no 
longer posses;^ the enen^r needed to disengage 
himself from the multiwious mterests which 
entangled him, and prevented him from resuming 
his studies uninterruptedly Thus we consider his 
life-work incomplete 'The larger vision may see 
m his widely-flung helpfulness a life better pro- 
portioned and more complete than wc suppose 
Dr Batuer suffered fools kindly, and with 
humour, and if at times, like WMom, he led 
them by crooked ways and tormented them with 
bis dismplme, his patience with stupdity was 
remarkable , and no one who has hem through 
bis ‘mill’ will deny that it has been worth wbde 
to have been taught by Dr Bather how to write 
a paper or arrange a colleoticHi, or will ful in 
gratitude to him His mteUectual honesty, and 
devotion to duty, tempered with a most kind 
heart, and lightened by a charitable sense of 
humour, indicated the quiet flow of his genius 
beneath a restless extenor W D Lawo. 


Pbov. S F Oldbhbubo 
Wa regret to record the death on February 
28 at the age of seventy years of Prof. Sergius 
Fedorovitch Oldenburg, the well-known Russian 
orientalist and former pennanent secretory of the 
Russian Academy of Smenoea 
Prof Oldenburg waa bom at ByanUng in 
Siberia and waa educated at Warsaw and the 
Univeorrity of St. Pstenbuig, when he speciahaed 
bi oriental languages and men partioaUudy the 
Indian dialeota. After graduation he was for a 
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tune engaged in research work at Cambridge Hu 
flrst book on “Buddhist L^^enda” appeared in 
St Petersburg m 1894 In 1895 he was appointed 
to the oh^ of Indian languages and hterature in 
the University of St. Petersburg, which he held 
for thirty yeus Hu election to the Academy of 
Sciences in 1903 was followed m the next year 
by hu appointment as permanent secretary of the 
Academy and soon after he was made director of 
its Asiatic Museum 

At thu tune Germany, Frani^ and Great 
Bntain, through Grllnwedel and von Le Coq, Pelliot 
and Stein roqioctively, were engaging m a cam- 
paign of intensive archtoologio^ exploration m 
('hmose Turkestan Attention had been attracted 
to thu territory by the Russian expedition under 
Klements in 1898 and by Sven Hedui’s explora- 
tioiu , but the full extent of the opportunities for 
arohseiologioal research had been revealed only by 
Stem’s discoveries Russia’s desire to participate 
m thu important work m the field was met by 
the organisation under Oldenburg’s direction of an 
expedition of exploration to the oasu of Kucha 
under the leadership of Berezowski (1906-7) 
Later, another expedition was sent out by the 
Acadonw under Oldenburg himself, which ex- 
plored Karashahr and Turfan and brought back 
a noh store of manuscripts, paintings and sculpture 
from the caves of Tung-hwang ducovered by Sir 
•Vurel Stem The results of the expedition were 
published m Oldenburg’s valuable book, “The 
Russian Expedition to Turkestan’’ (1914 in 
Russian). 

After the revolution of 1917, Oldenburg 


retained hu chair and hu secretaryship of the 
Academy for twelve years. Hu experience m the 
organisation of research both at home and in the 
field was of material ossistanoo to the Soviet 
Government in carrying out its desire to re- 
estabhsh arehieologioal and ethnological explora- 
tion In 1929, however, he was dismissed from 
hu posts for pohtioal reasons by the Government , 
but he was so far readmitted to favour that the 
Academy and other soientifio bodies were permitted 
to express recogmtion of the celebration of his 
seventieth birthday 


Wb regret to announce the followmg deaths 

Col Arthur L3rnch, author of several original 
books on psychology, philosophy and relativity, on 
March 26, aged seventy-two years 

Prof C Matignon, professor of morganio 
chomutry in the Coll^ de France, president of 
the Soci6t6 Chimique de France, on March 18, 
aged sixty-Bix years 

Sit Thomas Muir, C M G , F R S , formerly 
aupermtendent-goneral of education m Cape 
Colony, author of works on the hutory of detonmn- 
ants, on March 21, aged oighty-nino years 

Pnneo Sixtus of Bourbon-Parma, whose ex- 
peditions to Central Africa produi^ valuable 
snentifie results, on March 14, aged forty-seven 
years. 

Dr E W Washburn, chief ohemut m the 
United States Bureau of Standards, on February 
6, aged fifty-two years 


News and Views 


Petroleum in Great Bntam 
OocuRBBNCE of petroleum m Britain is once agam 
ui the limelight, thu tune focused by what, from a 
public pomt of view, Keema to be suddm and dramatic 
action on the part of the Government On March 22, 
the President of the Board of Trade announced m 
the House of Commons that the whole question of oil 
exploration has recently been reviewed followmg 
renewed activitiee in thu direction It u intended 
to mtroduoe legislation forthwith to remove oertam 
difficulties existent under the Petroleum (Production) 
Act 1918, and to secure orderly development of any 
oil which may be disoovered. The most far-roaohing 
and drastic proposal u that ownership of all petroleum 
at present unknown shall be vested m the State A 
howioo to explore for oil must bo obtamed from the 
Board of Trade, payment being made to the Ex- 
chequer on any oil produced. The bill was mtroduoed 
m the House of Lords on March 22. In addition to 
the provisos mentioned above, the bill makes possible 
oompulsory acquisition of n^ts to enter on load ; 
furthor, tiiat in considering any application made to 
the Railway and Canal Commission under that Ate^, 
the C omm iss k m shall have regard to the effect on the 
» w >Muties of the looakty. CompensatKm in reepeot of 
granting prospeotmg rigbte u to be made subject to 


additional allowance of not less than ten per cent on 
account of oompulsory acquisition 

Othkb clauses of the bill deal with the Board of 
Trade receipts and expenses m oonnoxion with 
hoenoes , payments to the Exoliequer , the mannor 
m which and persons by whom applications may be 
made , fees , size and shapie of chosen areas , right 
to inspect all plans, etc,, the Board throughout 
exercising its powers through the Seoretary for Mines 
The opportumty was obvioiuly one too good to be 
missed by oertam more sensational sections of the 
Press, wluch translated what u essentially a sober, 
politioal measure mto actual disoovery of oilfields , 
one paper even gomg so far as to give a depicting 
the 'track of the oil belt’ from the Humber to Cardigan 
Bay I In a long oxpenenoe we doubt whether British 
geology has ever received suoh flagrant affront. Aside 
team teohmoahties, it u oommon knowledge that ftie 
existmg boenoes held under the Act of 1918 are m 
respect of Haidstoft. Derbyshire (1929), Heathfleld, 
SuMx (1990) and Three Bridges, Sussex (1931), trial 
borings also being made at Hythe, Kent, m 1929. 
Li no case have these activities attamed oommareial 
status. ’The drilling epic of 1918-22, a War-tuns 
measure, thou^ forgotten by the pubho, is still ftesh 
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m the mind* of oil technologirte in On«t Bntain, 
and no Government bill, report* of foreign enterpnae, 
aeeret exploratUHU in Derbydure or elaeiwhere, am* 
znatea ua from roaignation to faota which one-time 
emergency and progroanve geolospoal knowledge have 
taught. 

On> poola of oommeieial magmtude {pace natural 
gaa, ahale oil and allied indioationa and potentialitiea) 
cannot reaaonably be anticipated m any known area 
m Great Bntam Many yean of offloial geological 
Burvey — a centenary m 198S m point of fact — to- 
gether with much independent work, leave few apota 
unknown, if not in detail, at leaat in aulBciont out- 
Imo to preclude even faint hope The Government 
measure is discreetly, if not satirically, worded ■ it 
refers to od which might be discovered or may exist , 
it ezoludes Northern Ireland from the BiU, presumably 
on political grounds , in this, as with the rest of Great 
Britain, it has the silent approbation of British 
geology, though it is m the pubho inteieHt that 
that silence should bo officially broken if the 
presont bill is m any way interpreted as supporting 
authoritative views that oil does mdood exist in 
Great Bntam and <mly awaits public money for its 
development. 

Royal Botanic Garden^ Regent's Park 

Whbic the lease of the Royal Botanic Society, 
Regent’s Park, termmatod m 1931, the grounds wore 
thrown open to the public, but arrangements were 
made with the Office of Works for contmuing tlie 
mvestigations m genetics which had been earned on 
there smoe the War This arrangement has now been 
placed on a permanent basis, a portion of the onguial 
Gardens, moluding a quadrangle of buildings and the 
adjacent grounds, havmg been set aside for this work 
on rental from the Office of Woiks Through the 
action of Prof R. Buggies Gatos, the Oourtauld 
research frmd of £S,000 has boon obtamed as an 
endowment for this work, which is an important 
extension of the roseanh facilities of the Department 
of Botany, King’s College, The faodities mclude two 
greenhouses with boilers for heating, a potting shed, 
tool house, cold frames and a laboratory of four 
rooms. The latter is being fitted up for the examina- 
tion of gonotical material and the collection and 
treatment of oytological material from plants grown 
m the Gardens, as well as for photographic work 
The Empue Cotton Growing Corporation is also 
making a grant for throe years m aid of further 
rosearohos on cotton and its relatives. Various other 
temperate and tropical econocnio plants arc bemg 
mvostigated. The fundamental reeesuehes m cyto- 
genetics, with which the name of Prof. Gates has been 
connected for many years, have now been extended 
to include a study of the native species of (EnoUiera 
m eastern Canada The phenomena of distnbution, 
relationships and hybridisation of the native species 
and varieties (many of them undeecnbed) found m 
this area constitute a genetic survey which throws 
light on many {diases of the complicated evolutionary 
problems m this genus. 


Sir Charics Paiaons Mcmoiial 

Tn Sir Charles Parsons Memorial Executive 
Cammittee, composed of the presidents of thirteen 
scientific and technical societies, with the Engineer- 
m-Chief of the Fleet, and presided over by Sir 
Frederick Gowland Hopkms, has just issued a state- 
ment of Its aims and an appeal for subaonptions. 
Observing that the name of Parsons will ever be 
remembered with those of Newcomen, Watt, Trevi- 
thick and Stephenson, and that hw fame was due 
not only to his work m marine and electncal engmeer- 
ing, but also to his mvestigations m various branches 
of physics, the statement says that it has been 
decided that ihe memorial shall take several forms. 
It is proposed, first, to place a memorial to him m 
Westminster Abbey ; secondly, to found an aimual 
lecture to be given by a distinguished man of any 
nationality, who will bo chosen m turn by the various 
scientific and toohmoal societies ; and thirdly, it is 
proposed to arrange with the governors of London 
House that the library in that House shall be called 
the “Parsons Research Library”. A bronze medal 
will be established m cotmexion with the annual 
lecture and a bust of Sir Charles Parsons will be 
placed m the hbrary London House was founded m 
1931 as a hall of residence for Dommion and Colonial 
mini students of white parentage, from the Empire 
overseas The property, now under development, 
covers an area of about acres m the Bloomsbury 
dutnot close to the University of London, and the 
proposed library will oontam scientific and techmeal 
works To cany out the whole scheme, it has been 
estimated that a sum of at least £12,000 is required 
Copies of the appeal are being sent to members of 
the societies concerned, and the Executive Committee 
suggests that in general the maximum subscription 
should be two gumoas. Donations should be sent to 
the Royal Society, Burlington House, W 1, and 
cheques mode payable to the “Sir C'horles Poraons 
Memorial Fund” 

Tbs New Hydrogen 

Iw the course of Lord Rutherford's Friday evening 
discourse on March 23 at tho Royal Institution (see 
p. 481), expenments were shown to illustrate the 
differences m freezing pomt and m vapour pressure 
between ordinary and heavy water, and the ddTereaoes 
m heat oonduotivity between or^^mary and heavy 
hydrogen For the first tune, expeif^tats were made 
to show the artificial transfonnatiim of hthium by 
protons and diplons of energy corresponding to about 
100,000 volts The enormous emission of fast protons 
when ammomum sulphate containing heavy hydrogen 
was bombarded by diplons was clearly shown by 
oountuig methods. The transformation apparatus 
was designed and cqierated by Dr. Ohphont, while 
Messrs. Watson and Sons (Electro-Medical) Ltd 
loaned an installation to provide a steady potential 
of 100,000 volts to aooelerate the ions 

Devdopments of Televuson 

An application of scienoe has enabled a chairman 
of a company to become a historic figure. At tlie 
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annual genonl meeting of Baird Televinon, Ltd., 
m a theatre m the veat end of London on 
Maroh SO, the ahardwlders heard and aaw dutinotly 
the ofaauiuan addieai them from a etudio at the 
Crystal Palace, nearly eight inilea distant To the 
ohar^lderB, and aftenrards to reinesentatives of the 
Press, the Baird Company arranged a programme of 
tnuumiSBions by radio from the Crystal Palace to 
enable the audienoe to see persona talking on various 
subjects, a cartoonist sketching at his easel, excerpts 
fyotn popular films and 'still* pictures All these 
Items were reproduced m the receiver with sufficient 
detail for an audience of more than a hundred 
Iierauns to ‘look m’, although the receiver wm 
devised for use m the home rather than a theatre 
The sucoesB of these demonstrations is attributed to 
the state of perfection of the large cathode ray 
oeoillogrophs made exclusively for the Baird Go. by 
the research staff of a British industrial oonoem, 
the exoellenoe of the photoeleotno cells in use at the 
transmitting end, and the construction of amplifiers 
which are capable of dealing without phase distortion 
with a range of frequencies from 2S to 1,000,000 
cycles per second. The subject matter to bo televised 
IS divided up mto ISO lines (or strips) oormsponding 
to 24 times the definition obtainable with the old 
30-lmo apparatuo. Vision is being transmitted from 
a dipole aerial on a wave-length of 6 0 metres, and 
'40und on 6 26 metres. 

JiriKiiNO from the demonstrations given last week, 
the Baird Company’s engineers have successfully 
overcome inteiferenoe effeots due to motors, lifts 
and other oleotro-magnetio disturbances met with at 
these short wave-lengths A series of expenmonts 
have been earned out to ascertam the effective 
range of reception, as a result of which it is claimed 
that the Crystal Palace transmitting station con 
provide an ultra-short wave high definition television 
service for the whole of the Greater London area, 
which meludes a population of about eight millions 
Capt A. G. D. West, who joined the board of the 
Baird Company lost June to direct its teohmoal 
development, is to be warmly oongratulated on his 
achievement ; and the Company on the first pubhc 
denMxistration of the broadoasting possibilities of 
high-defimtion television. We understand that a 
demonstration will shortly be given of the inter- 
meduto film-method, desonbed by Major A. O 
Churoh m NATxmx of September 80, 1038, by means 
of which televised images of topical events will bo 
thrown on Bcreena m omema theatmuas well as on 
home-reoeivers within a few aeowids of their ooour- 
renoe. Another senes of experiments on a new 
system of ‘scanning* invented by Mr. Baud w 
neonng oompletum. Theoe expenments aim at 
seounng sufficient illumination in a studio to enable 
‘crowd* Boenee to be tekrviBed directly with detailed 
fidehty. 

StatiitiGi in India 

Iir a paper on “lndia*a Trade and InduMnai 
Statuttoi**, read before the Royal Statistiool Society 
on Mandi 20, Su H. A. F. Undaoy, the Oovanunent 


of India Trade CJonuniasioner m London, pomted 
out that pr e grees in the compilation and preparation 
of oflioial statutios m India has been ih>m depart- 
mental to expert oontrol. In 1871, when Sir William 
Hunter was appointed as Hie first Direotor-Ocneral 
of Statistics, the local authorities submitted their 
statistics to the appropriate Government deport- 
ment, which was responsible for tabulating and 
publishing them. Afterwards, expert oontrol was 
gradually mtroduood, and now the Direotor-Gcneral 
18 directly responsible for oompilation and review. 
A new senes of monthly statistics recently mtroduood 
relates to the output of the more important Indian 
mdustnes and meludes jute manufacture, paper, 
ooment, matohoa, sugar, iron uid steel, kerosene, 
petrol, sulphuno aoid and sulphate of ammonia. 
In addition, ootton spinning and weaving statistica 
have been oolleotod and published for meuiy years 
past The mam difficulty has been to obtam statistics 
of the output of the numerous cottage mdustnea 
which exist alongside modem large-scale faotones, 
Bomctimoe m active competition with those factories 
and sometimes oatormg for quite a different class 
of oonsuraer The Indian factory, however, provides 
a useful unit for the ooUectum, compilation and 
publication of statistics of uidustrial output, and 
India has made a gtxid start m this direction There 
Me many countnes of no little mdustnal importanoe 
which have not yet made oompcuable efforts in the 
sphere of mdustnal statistics. 

Ongin of Bronsc 

At a meeting of the Kewoomen Society held on 
Maroh 21, three short papers were read The first 
of these, entitled “The Ongm of Bronze”, was by 
Prof C H Dosoh, who gave an oooount of the 
results of the mquiries made for the committee of 
the Bntish Association appomtod to mvostigate 
the sources of the copper used by the Sumenans, 
Many specimens of objects found recently at Ur, 
Kish, Tell Asmar and other places hava been 
analysed, and earlier analyses have been critioaUy 
exanuned A stnkmg discovery is that true bronzes 
were made at a very early date and 8oiiq» of these 
oontam oertam ‘key’ elements, suoh as Aiokel and 
arsenic. So many of the early Mesopotamian objects 
exommod oontamed small quantities of niokel that 
a search was made fur copper ores oontammg niokel. 
One ore was found, ocoompanied by slag, at Jabol 
al Ma 'adan, m the State of Oman, and there are 
reasons for supposing this was a source from which 
the Sumenan cities drew their copper. Bronze, said 
Prof. Desob, must have originated m the East, and 
for fiirther light on ito origm an examination of ores 
from such places as Anatolia, northern Persia and 
Baluchistan must be made. 

Bsrly Drtdgug Madunc 

Arrormw paper read at the meeting of the 
Nowoomen Society on March 21 was by Mr O. 
Bathe and dealt with the dredgmg machine of Ohver 
Evans Ohver Evans was one of the outstanding 
pioneers of Amenoan engineanng, constructing 
machinery M flour mills and mtroduoing high* 
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pNMure BtMun enginM, In 1804 the authonties at 
Philadelphia oommuMioned him to oonatruot a steam 
dredging machine which, beoauae it could prapel 
itself on land and in the water, Evans called the 
OruHer Amphtbolo*. Evans died, a disappomted 
man, m 1810 Before his death ho destroj^ a lot 
of Sawings, and with them probably was lost the 
sketches of his dredger, the details of which to>day 
are very imperfectly known. 

A Vitamm A Concentrate of High Blue Value 

In Setmee of March 10, p 258, Prof H N. Holmes, 
hi association with H Cassidy, £ Hartsler and B 
Manly, reports the preparation of a conoentrato of 
vitamin A havmg a blue value of 144,000, that is, 
14,400 tunes greater than the blue value of an 
average good medicinal cod liver oil Tlio starting 
material was the non saponiflablo fraction of halibut 
hver oil This was chilled in methyl alcohol solution, 
to freeze out cholesterol, etc , filtered cold under 
nitrogen, transferred to pentane by addition of water, 
dried over anhydrous sodium sulphate and then, in 
pentane solution, cooled to about - 70° C with the 
aid of carbon dioxide snow mixed with alcohol luid 
agam filtered, with careful exclusion of oxygon The 
cold pontano solution was next filtered through a 
Tswetl column of very specially proponxl carbon 
and washed completely through with pure pentane 
.The product obtained was a pale yellow \ isoons oil , 
different preparations showed blue values ranging 
fVom 105,0(X) to 144,000 The authors have not yet 
had time to analyse their oonci'ntrate or determme 
Its molecular weight, spectral absorption bands, ex- 
tinction coefficient or biological potencj’ Further 
reports of their work will be await4<d with interest 

Recent Acquisitioiu at the Natural Hiitory Museum 

Amonobt recent accessions to the Zoological De- 
partment of the British Museum (Natural History) 
IS a valuable collection of mammals, including a large 
series of diukera and some specimens of the giant 
forest hog, which has been received from Mr Q Foster, 
assistant game wanton of Uganda A small collection 
of important Russian mammals, which has been 
received in exchange from the Moscow Museum, 
contains specimens of Lhpua, Spalax, Cttellua, Oeko- 
tona, AlaetofftUiu, and Crtcetulut As a gift from the 
trustees of the estate of the late Mrs. Mary Joioey, 
the Department of Entomology has received the 
most valuable present of butterflies and moths to reach 
it smee the War The collection oompnses more than 
300,000 specimens and mchidus the types of 3,000, 
descriptions of which were published in the mam in 
the fiuUeftn of (he HtU Afuaeum During his bfe-time, 
the late J J Joiooy probably did more to stimulate 
the study of butterflies and moths, especially those 
of Africa, than any other private mdividual m Great 
Britain The Depewtment of Geology has received 
the skull of a child, about sue yean old, of the extinct 
Neanderthal race, discovered by Miss Garrod in 1928 
in a cave near the Devil’s Tower, Gibraltar. 

In the Deportment of Mineralogy 474 individual 
mosses of meteoric iron with a total wei^t of 105| lb.. 


from the meteorite croten at Henbury, Central 
Australia, have been received by exchange iVom the 
Kyanoutta Museum, South Australia The larger 
masses weigh 46^ lb , 25} lb. and 24} lb , the majonty 
are small twisted pieces (meteono shrapnel) tom from 
the mam masses by the force of the explosions that 
made the craters This completes a unique display 
of 1,000 lb of material collected from the Henbury 
craters Large blocks of long-fibre satin -spar (gypsum) 
from East Bndgford, Nottmghamshire, have been 
presented by Mrs A Coville, This material w ex- 
ported to the United States for the fashioning of 
small fancy articles, which are sold at Niagara Falls, 
the material being stated to oome from under the 
Falls This export resulted from an inquiry from the 
United States mado to the Museum about twenty 
years ago Mr W C Barton has presented to the 
Department of Botany about 8,500 sheets of flowering 
plants The remamder of his herbarium will be 
handed over shortly The present instalment moludoe 
the genus Hieranum and the families Ranunoulacefe 
to RosaoeiB with the exoc-ption of the genus Kota, 
which was presented some years ago, and the genus 
Rvbtu, on which the donor is specialismg m col- 
laboration with the Rev. H J Riddeedell The 
herbarium includes those of H J Riddesdell and 
Mrs Foord Kelsey , the first, which w largo, is 
particularly rich m Gloucestershire and South Wales, 
and the second m Berkshire, plants The first portion 
of the lichen herbarium of Mr D A Jones has been 
purchased This includes nme hundred British speci- 
mens and five hundred European Many of the 
British specimens are those on which records ore 
based, and the collection supplements the very 
extensive Museum collections Among the purohosce 
IS a set of 149 flowering plants from Galapagos 
Islands oolleoted by H J F, Sohunpff 

Bnush Polar Year Expedition, 1933-^3 
Tn Symons Lecture of the Royal Meteorological 
Society was given on March 21 by Mr J M Stagg, who 
spoke on "The British Polar Year Expeditiim. Fort 
Roe, Canada, 1932-38” The activities during the 
International Polar Year 1932-33 really constituted a 
jubilee repetition on a more extensive and intensive 
basis of a oompcrative scheme of obfler\’ational work 
m meteorological and allied soienoce so fruitfully 
earned out by flfteoi countries during the First Polar 
Year As m tliat year, 1882-83, part of Bntam's 
share m the new international eBort consisted m 
equipping and mamtainmg a station at Fort Roe, a 
tradmg outpost of the Hudson’s Bay Company on 
the Great Slave Lake, north-west Canada. The 
programme of work of the party of six, who remained 
at Roe from July 1932 until September 1933, con- 
sisted pnmanly m obtammg os complete reoorda os 
possible of the mam etements m meteorology, ter- 
restrial magnetism, aurora and atmospheno eleo- 
tnoity , and the proximity of Fort Rae to the sone of 
maximum auroral frequency around the polar 
mode the auroral mvestigations specially unportont. 
Mothoda of parallactic photography were employed 
to determme the precise position of the aurora m 
spaoe The information brought back will bo studied 
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m conjunotkn with amuUr data gathered by the 
fbrty-ux other oo-operating countneH with the view 
of obtaining fuller insight into the synohronous large- 
scale events in meteorology, magnetism and aurora, 
over the earth and m the atmosphere up and into 
tho omduoting layers. A laige amount of material 
IS also available for the study of the intorrelationshipa 
among the varied phenomena observed and recorded 
during the year’s aotivitios 

The New Coast-line of Antarctica 

Fubthxb information has come to hand concerning 
Consul L ChnstMiscm’s discoveries m the Antarctie 
referred to m Naturk of March 17, p 409 Pruiccm 
Astnd Land, as it was named, is now reported m the 
Times to lie in about long 86° 46' E. and a little 
south of the Antarctic Circle This is to tho west of 
and adjoining Kaiser Wilhelm Land, disooverud by 
Dr E von Drygalski m 1902, and cast of Princess 
Elisabeth Land, diHOo\'ered by llir Douglas Mawson 
in 1031 The land was sighted from an aeroplane 
from a distance and reported to rise for a distance of 
about 160 imloH It is further reported that the 
Douglas Islands, off MaoRobortson Land, do not 
exist Consul Christensen then took tho Thorshavn 
eastward and reports that m lat, 7 1° 44' d , long 
134° 11' E (T W ) his seaplane rauld fmd no land to 
the south Proceedmg via Peter Island, the ship 
roimdod Cape Horn, ilisoovcring a now bank to tho 
south, and made for Montevideo A number ot 
soundings were taken in hitherto imohaitcd waters 

Early Sctence m Poland 

A STUDY of the development and jsMition of 
aoienoe m Poland up to the end of tlie sixteenth 
century is given by Prof Kotimiera Dobrowolski m 
the recent issue of NatUca Polska (vol. 17 ; 1933), 
an annual publication devoted to tho organisation 
and progress of science in Poland Prof Dobrowolski’s 
aooount (132 pages) of Poland’s contributions to early 
science is especially detailed for the sixteenth century 
itself and is well documented throughout It rofers 
not only to the natural soienoes, so far as they bad 
then developed, but includes also mcursions into 
theology, philosophy, logic, law and history It is 
evident that ‘soienoe’ os understood in Polwd, and 
m Europe generally for that matter, up to the 
seventeenth century was closely associated with 
alchemy, astrology and occult practices. But towards 
the close of the period under review. Prof. Dobrowolski 
pomts out that real soiontifio mquines were being 
proseouted in Polish centres of leajnhg, so far os 
pohtical upheavals permitted. The work of Copernicus 
IS not only important m itself but also because it 
was followed by that of Francis Bacon, Oalileo, 
Desoartee and others. Early English snd French 
contributions to soientiflo knowledge, for example, 
Roger Bacon’s discoveries and writings and those 
attributed to 'Thomas Aqumas, had reached Poland 
and exerted some influence upon thought there 
The same volume of Nauka Polska contains smne 
notes by Dr M. Wolfke on oertom recent develop- 
mente in pure and apphed physuw and another oon- 
tnbutor deaonbea bfe m soientiflo oirolea at Lodx. 


High-Voltage Testing Equipment 

EooNOMirAi. considerations are leading electrical 
engmeors to use very high voltages for transmitting 
eleotnoal energy over long distanooe. Hie aooessones 
used with high-voltage cables or overhead Imes 
require to be specially tested This has made it 
necessary to build high-voltage laboratories and to 
design insulating devices which will withstand tlieae 
high pressures. In the early dajrs of testing, the 
perfection of a testing set wss judged mainly by 
the length and ^pesranoe of the spark and the 
loudness of the noise it made nowadays these 
measurements have to be made with high accuracy 
in accordance with stringent specifloationa On the 
result of the aocoptanoe tests, errors of a few per 
cent may turn the scale for rejection, leading to 
losses of thoiiiunds of pounds to the manufacturer. 
In eortam cases discrepancies of ten per cent are 
shown m the results obtained in different laboratones, 
loading to considerable dissatisfaction 

In a pajier on high voltage testing read on 
Dcecmls'r 21 to tho Institution of Electrical 
Engineers by B L (Joodlet, of tho Metrojiolitan 
Vickers Electrical Oo , Ltil , it is shown that 
the discrepancies are mamly due to badly de- 
signed equipment and msufliciont knowledge of 
the performance of the testmg set under vanous 
conditions They also arise sometimes from diffor- 
enooe in tho technique tisod in testing Single units 
for testing purposes are usually built for a million 
volts, but it IS often more advantageous to utilise 
tho well-known coscaile connexion which produces 
the required total voltage by adding up the mdiv idual 
voltages of several smaller units The high voltage 
and low power rating of these transformers lead to 
diillcultiee in designing them The authors illustrate 
this by showing oecillographio records of the distorted 
wave forms of the current and voltage sometimee 
obtained In tho third part of the paper a complete 
mathematical and experimonttd discussion is given 
of the impulse generator. 

Economic Survey of 'Agnculture m the Esrt of England 

An excellent economic survey, tho second of the 
senes, based on a sample of more than a thousand 
farms, has recently bmn published (University of 
Cambridge . Department of Agriculture, Form 
Economies Branch, Report No 21 'An Econoime 
Survey of Agriculture m the Eastern Counties of 
England, 1932" Fp, vi -I- 89. Cambridge . School of 
Agnculture, 1933 2s, M net) As a record of what 

IS actually happening to tho individual umts of 
agnculture in tho eastern counties of England, it 
could scarcely bo bettered Reality is an exoelleat 
antidote to mdisonminate theorising m any subject ; 
surveys such as this enable the hard foots of an 
industry of small umts like agnculture to be asoer- 
tamed Without a factual basis of this type there 
con be no sound future planning or adequate criticism 
of post planning. 

The broad /acta revealed by the survey are 
Buflioiently disquieting The dqiression of agriculture 
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is oonimon knowledgs; hen the extent of the 
depreesKm is messured. Except for the wbeet 
> defioienoy psymente, the year 1BS2 appeen to have 
been even worn than lOSl. Of the individual forms 
the most inofltable an the most p ro g ressive, those 
which aim at a high l^vel of productivity and low 
labour ooets per umt output; but spemahaation, 
which would Ic^ to the most oomplete meohanuation, 
IS unsuooessftil, for labour and by-prodnota cannot be 
offleiently utilised The general purpose form is the 
one moat adi^tod to economical production. The 
whole report gives a piotun of economic laws striving 
to operate, but without their natural consequence, 
the elimination of the least efflcient. The moral of it 
all 18 plam ; overproduotitm of food. Whether the 
English fanner should be allowed to suifer as a result 
of what IS after all a world phenomenon is a matter 
of poLtios. What is abundantly plam is that salvatKMi 
is only to a very hmited extent in his own hands 
Meire increase m effioienoy ts patently not enough. 
In fact such increase, if world wide, will merely 
aggravate the disease 

Recent Research in Building Practice 

Tub annual report of the Building Research Board 
for 193S (London : H.M. Stationery OiHoe, 2« 6d. net) 
contains an account of several mterestmg mvesti- 
gatKuis. The failure of lime-plaster ceilmgs on 
lathing, whilst of foequMit occurrence, is not generally 
due to defective matenals, but to hasty work and 
disturbance by other types of work in the building 
at a tune when the plaster oeilings are veiy sensitive 
to vibration. Damp walls are often caused by pene- 
tration of ram through fine oraoks between the 
bneka and mortar. Most oolouriess waterproofing 
materials are meSeotive, but an imitation stone 
point showed a good rosistanoe to weathering. 
Experiments on heating showed that mtemuttoit 
heating from 9 30 a.m. to 3 30 p m required only 
three quarters of the electnoal energy for oontmuous 
heating, although the latter method has been said 
by heatmg migineers to be equally economical. 
Testing of bneks by exposure, and of concrete piles 
by an mgenious piesoeleotno method, are described 

Sacnoe Abstracts 

Tub issue of the two index parts of Hctence AbgfraOg 
completes the physios and the eleotnool engmoermg 
volumes for 1983. More than 890 periodicals are 
dealt with by the editor and bis 71 abstractors for 
physios and 67 for electrical engmeenng Each 
volume has between SO and 40 more pages than the 
volume for last year. 6,491 abstracts of average 
length 0 847 page relate to phyaioa and 3,078 of 
average length 0 867 page to eleotnoal engmeenng. 
In each ease the average length is nearly the same 
os last year. Reference to the abstracts is greatly 
fooilitated by the extensive indexes provided. In 
the pbyaioe volume the eubjeot mdex ooven 208 
pages 1^ there la a key to ^ eubjeot index of 16 
pages and an author mdex of 79 pages. In the 
eleotnoal engineering volume the subject mdex hoe 
109 and the author mdex 46 pages, but there la 


no key. Each volume seems indupensable to tlw 
phymoist or to the eleotrioal engineer who wiahes to 
keep huneelf up to date, but while every member 
of the Physical Society and possibly of the Amenoan 
Physical Society goto a copy of the physios volumea 
the Counod of the Institution of Eleotnoal Ej^ineer, 
reported m May lost that only 9 per oentof ito 
members subscribed for copies of the eleotnoal 
nigmecnng volume. 

German Asmcution of Men of Saence and Phyiioans 
Tub German Association of Men of Soienoe and 
^ysioians (Gesollsohaft Deutochor Naturforsoher und 
Arate) 18 modifying its policy with the view of over- 
coming excessive specialisation , It is proposed to 
emphasise the tasks and probletns common to many 
or all branches of soienoe and medicine, and to pro- 
mote diHOiisHion on these oommon topics on the widest 
possible basis. The annual meetmg of the Association 
will last not more than three and a half days. The 
Counod of the Association will only arrange the 
general seemoDB, the mam group and jomt sessions, 
and popidar evening leotuios The general seesions 
will be devoted to topics in which some definite 
results have been reached or to problems of immediate 
importance. If discussion does not follow these 
addresses by selected speakers, the same theme may 
be handled more freely in jomt sessions of sections. 
The Counod will abandon the attempt to arrange 
meetings of the separate seotions, leaving them to 
deal individually with the local committee. It has 
been the custom for some yearn past that allied and 
oiMociated sooiotiM should meet at the some place, 
and either before or after the formal meetings of the 
Aseooiation This custom is to be contmued at the 
next mcotmg m Hanover (Sept 16-20, 1934), and 
with the help of the local committee. An innovation 
18 the Zweekverband of German scimtifio and medical 
congresses, the aim of which is to maintam contact 
between these oongreesee so that whilst specialisation 
goes forward they shall not be shut off from each 
other The purpose of this union is to publish the 
dates, places and programmes of these oongrossos ; 
for example, various medical congresses take place 
in Apnl and May next 

Royal Geographical Society's Awards 
His Majbbty thx Kino has approved the award 
of the Royal medab as follows Founder’s medal to 
Mr Hugh Ruttledge, tot his joumejrs in the Kumaon 
and Oarwfaal Himalaya extending over eight years 
and hia leadership of the Mount Everest Expedition, 
1933 ; Patron's medal to Capt. Ejnar Mikkeben, for 
his explorations in the Arctic between 1900 and 1918 
and for his woric in Eskimo re-settlement on the east 
ooost of Greenland The Council has made the fol- 
lowing awards : Vieiorta medal to Mr. Edward 
Heawood, for his woric on the histoiy of geography 
and cartography and his devoted service to the 
Society as its hbranan ; Mvntueon grant to Mr. John 
Ryinill, for his wink m Gree n land and leadership of 
the party after the death of Mr. H. Q. Watkins on 
his seoo^ expeditnn ; Book grant to Dr. D. N. 
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Wadia, for his studiea of the Himalasrsn axis and I is governing dueotor of Messrs. Thompson Capper 


other problems of Indian geomorphology of import- 
anoe to geographers ; CuMmt Pttk grant to Mr 
Edward 8haoklet<m, to assist him in his proposed 
expedition to Ellesmere Land , OtU memorial to Mr 
W B. K. Shaw, for his explorations and studies in 
the Libyan desert 

The Ni^t Sky in April 

Jopmn u now exceedingly well placed for obser- 
vation, as it is in oppositHHi on April 8 It is a very 
oonspiouous object in the sky, rising a little after 
sunset The bands and satelhtes make this planet 
a very interesting telescopic object. The planetary 
nebula, N.O.C. 3242, R A lOh 21m , Dec 18° 16' S, 
a bttle south of p Hydra, is now conveniently placed 
for observation It is of slightly elliptical shape and 
bears magnifying well 'There arc two clusters visible 
to the naked eye which repay examination with a 
small telescope. Hieso ore N O C. 2682 at 8h 36m. 
and 20° 16' N (Prasepe), and N.O C 2168 at 6h 4m. 
and 24° 20' N 'The 1^ mentioned is in Okimini, and 
now appears in the western sky m the early evening 

AfinouiiccfiiiCflti 

Tax Chemical Society will celebrate the centenary 
of the birth of Mendeldeff in 1834 by a meetmg, on 
April 19 at 8 p m., to be hold m the lecture theatre 
of the Royal Institution, when Lord Rutherford will 
deUver a lecture entitled “The Periodic Law of 
Mendeldefl and its Interpretation” The lecture is 
open to fellows of the Chemical Society and their 
guests. 

Prof J 0 McLnnirAir will debver the twenty- 
fifth Kelvin lecture before the Institution of Electrical 
Engineors on April 26, taking os his subject "Electrical 
Phenomena at Extremely Low Temperatures” 

PaoF Johan Hjobt will deliver the Huxley 
Momonal lecture of the Imperial College of Science 
at the Huxley Biiilduig, Exhibition Rood, South 
Kensington, S.W.7, on May 4, at 6 30. The subject 
of the lecture will be “The Restnotivo Law of 
Population”. Prof Hjort is professor of marine 
biology m the Umversity of Oslo, and is well known 
for his work on the development of the flshmg 
mdustry and oceanographical research m North 
European, Atlantic and Canadian waters. He woe 
elected a foreign member of the Royal Society m 1916. 

SoMB details were given m NATUg^.of March 17, 
p. 412, of the mirror which is to be mode for the new 
200-m telescope for the California Institute of Tech- 
nology. Acoordmg to the New York correspondent 
of the Ttmet, the glass was poured on March 26, an j 
operation which took ten hours to complete, ten | 
months are to be allowed for the twmty time of glass 
used to cool 

Mb. Edwin 'THOimoN, of Liverpool, has been 
selected by the Council of the Society of Chemical 
Industry as president for the year 1984-86. He Vill 
take iriBoe at the annual meeting of the Society which 
IS to be held in Gardifl on July 16-20. Mr. Thompson 


Wholesale, Ltd., manufactuniig chemists of Liver- 
pool, and has for many years been associated with 
the worii of the Society Ho is on the Qeneral 
Committee of the British Association, and at the 
Liverpool meeting m 1928 he did valuable work as 
honorary secretary He was president of the Bntish 
Waterworks Committee when in IQSOitheld its annual 
meetmg m Liverpool Mr Thcmipson originated the 
idea which eventually led to the formation of the 
Lancashire Industrial Development Council 

At the first soientifio meeting of the Microohemical 
Club held at tho Lister Institute on Moroh 17 the 
following oilloers were elected for the year 1934-36 : 
Chairman, Dr Janet Matthews (Imperial College of 
Scimoe); ffon Treaiurer and Ltbranan, Dr L H. N 
Cooper (Marino Biological Laboratory, Plymouth) , 
Honorary Secretary, Dr S J. Folley (National 
Institute for Research m Dairying, Shmfleld, near 
Roailmg) 

Tkb Ministry of Agnoulture and Fisheries has 
recently issued two new Advisory Leaflets, “Turnips, 
Swedes and Kohl-Kabi” (No 189) and “Bracken” 
(No 190) The former discusses the soils and climate 
most suitable for the growth of the three root crops 
mentioned, their varieties and cultural troatment. 
Many useful practices are described, and the subject 
matter is quite up-to-date Tho leaflet on bracken 
shows that this plant has a few slight uses — as 
bedding and food for pigs — but causes damage far 
bqyond its benefits. The chief methods of oradioaticm 
are cutting oft the shoots m Juno for two or three 
years m sucoession, and tho apphcation of lime and 
phosphate It is suggested that dragging a cham 
harrow over tho nCwly-emerged sprouts m early 
spring 18 also a good method of control 

Mbssos. Dui.au and CoifTANY, LiD , of 32 Old 
Bond Street, London, W 1, have recently published 
Catalogue No 218, oontaining an extensive list of 
books on botany and gardening, which they have 
for sale. More than eight hundred volumes, mamly 
of historical mtorest, ore enumerated, and a further 
extensive list of standard modem works on ganlenmg 
IB given 8uoh outstanding contributions to botanical 
soienoo os Nchemioh Qrew’s “Anatomy of Plants”, 
sevmd writings of Linneus and a few early “Hcrlialls” 
are ooinbmed with more modem writings 

Atpuoationb are minted for the following apjiuint- 
ments, on or before the dates mention^ . — -A 
meohonioal engmeer at tho Royal Anenal, Wool- 
wich — The Under-Soorotory of State (MOO 4), Tho 
War Office, London, 8 W,1 (April 7). A head of the 
Physios Department, a lecturer m electnool engmeer- 
mg, and a teacher of geometrical drawmg and 
elementary mathematics at the Wigan and Distnct 
Mmmg and Teohmoal College — ^Tho Prmoipal (April 
9) A lecturer m geography at the Homerton Traming 
Collego for Women, Oombndgo — ^The Prmoipal (April 
23) A lecturer m chemistry at the Umversity of 
Reading — The Registrar (May 7). A resident woman 
tutor m mathematics at the Edge Hill Training 
College^ Ormsiurk— Tho Principal. 
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Letters to the EdittMr 

[Th» Editor does not hold hmml/ rttponaMo for 
opinions exprsssed by his corrsspondents. Neither 
eon he undertake to return, nor to correspond unA 
the writers of, ngeeted manuseripls intended for this 
or any other pari of Natobb. No notice is taken 
of anonymous eommunieations.} 

(Ettrogcnic Hortnone in the Unne of the Stallion 
Ib further mveetigationa on the oaatrogemo 
hormone, which to a lam extent u excreted in the 
unne of the etalhon*, we have examined the mfluenoe 
oY thu hormone on the secondary sexual character- 
istios, especially on tho mammary gland By the 
use of follicular hormone, Laqueur was able to mduoe 
lactation of male guinea pigs We have now observed 
the same ejTect with the hormone obtained from the 
unne of the staUion and in the actual cases the 
lactation of tho mole animals has continued for 21 
days 

Another typical effect of tho follicular hormone, 
the hyperpigmentation of tlie mamiUaa and tho arooln 
of tliu nipples (Bloch and Sohrafl). la also exhibited 
after the injection of the cestrogeiiic hormone of 
the urine of the stallion These mveHtigatiuna show 
that all the btologteal reactions which are characlmstic 
of the foUteular hormone are exhibited by the oeetrogmus 
hormone of the unne of the stallion 

How cam the occurrence of so groat a quantity 
of aestrogonic hormone in a male organism bo ex- 
plained 7 I believe that the female hormone which 
IS regularly present in the male organism represents 
a normal physiological product of the metabolism 
of tho sex hormones, especially since — due to our 
pnwent ohenuoal knowledge (Butonondt, Maman, 
Doisy) — a conversion of the male hormone mto tho 
female one ajipears to be quite possible. 1 am farther 
of the following opmion < the metabolism of the 
sex hormones is, in the mom, the some m both sexes. 
At first, the m^e sex hormone is synthesised from 
substances which are still unknown, and tho male 
hormone is then oonverted mto the fimialo one The 
speoiflc sexual charactensation is solely duo to a 
quantitative regulation of this general process of 
metabolism In my opinion, the ubaervations with 
male cquinee support this hypothesis from the bio- 
logical pomt of view From the foot that production 
of the female hormone m large quantities m the 
staUion oocura only durmg sexual maturity — ^when 
the male hormone is produced — it follows that there 
exists a connexion between the male and tho female 
hormone It is possible that m the testes of the 
StaUion — as compuod with other organ isms — a very 
great production of male hormone occurs, and that 
this surplus of mole hormone is immediately destroyed 
by converting it mto female honnone and then rapidly 
excreting the latter It is impossible to say why this 
hyperproduction is charactenstio of eqiunes The fact 
that anot mconaiderable amount of m/^ hormone is to 
be found m female animals, ImJiidln g women (Loewe, 
Tschenung), is also m harmony with this hypothesis. 
The male honnone re pr e sents an mtermediate 
product in the formation of the female one. The 
regular ocourrence of female hmmone m the male 
organism is explamed os due to the conversion 
of port of the male hormone mto the female one. 
In the female orgoniom the male honnone la suppoeed 
to oonatitute a pravioua product of the female 
honnone and m the male organism the female hor- 


mone u supposed to constitute a degradation produot 
of the male hormone. The dehydrogenation products 
which Oirard has isolated from the urme of pregnant 
mores (equilm, hippuhn and equilenm) do acoord- 
mgly constitute tne final products (which at the 
present tune are known) of the degradation series of 
the male hormone 

Metabolism of sex hormones outside the sexual 
glan^ (extragonodial metabolism) can also occur 
and this has been the object of a jomt ooinmunioa- 
tion of H. v Euler and myself* 

Bernhard Zondek 

Bioohenrucol Institute, 

Vmversity of Stockholm. 

Feb. 22 
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A Rapid Teat for the Diagnosis of Pregnancy 

Current biological tests for the diagnosis ot 
pregnancy or detection of ovary -stimulatuig sub- 
stanom m gland extracts cuid body IIuuIh have the 
mam disadvantage lliat several days must elapse 
before a result can be obtained Attempts have 
boon made to remedy this by making use of tho doc 
rabbit, because in this animal a response (ovulation) 
can bo obtamod m less than 14 hours*. Tlie rabbit, 
however, requires a good deal of oaro m order to 
obtain consistent results. It is essential to know the 
previous history of does employed, and preferably 
only to use them a short time after partuntion. 
Even so, venation m response to mjection may be 
so great as to necessitate the use of more than one 
doe in order to bo sure of the result 

The test described m tho present not© depends 
upon the observation by Hogben* that extraneous 
ovulation in the South Afncan clawed toad (Xenopus 
Jasvis) can be mduoed by injection of extracts of 
the anterior lobe of pituitary. Xenopus can be 
obtamed easily and cheaply m large numbers Several 
hundreds con be kept without difficulty at the sole 
cost of a few handfuls of raw moat once a week, 
provided that they are kept in a warm well-lit room 
and that their water is changed after feeding Ovula- 
tion does not occur spontaneously m captivity Ova 
shed as a result of mjection are clearly visible and 
extruded m large numbers. No doubt exists, there- 
fore, as to the validity of a response 

Durmg the past two years, work has been corned 
out on the use of Xenopus for detecting and estimating 
ovoiy-stimulating substonoes m tissue extracts and 
body fiuids such as pregnancy urme The following 
mam pomts have emerged' 

(a) At a temperature of 20'’-2S° a single mjection 
of on Botive preparation mto Uie lymph sao is fol- 
lowed m the great majonty of cases by oomplete 
ovulation withm 9 hours. Very often a response is 
obtained m less than 6 hours. 

(b) A given batch of toads oon be used repeatedly, 
provided l^iat a rest of at least one wedc is allowed 
to elapse between suooessive mjeotions 

(0) A definite quantitative relationship holds be- 
tween dosam and response. 

As a residt of the flmt observation, a test for early 
pregnancy has hsen elaborated, the exact procedure 
of whioh depends upon the tune whidi has elapsed 
from the last nuaoed menstrual period : — 

(1) If one month or more has elapsed, untreated 
unne from the suspeoted ease is usra. Ten toads 
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an injfioted m the l 3 rmph mo with 1 ml. A poeitive 
diagnoais ie made it ovulation oooun m at laoet 6 
out of 10 animals within 0 houn. The ooireot tem- 
perature u obtained by keeping vessels oontauiing 
the toads m a room heated to by means of 

an eleotrie flra. 

(2) If lean than one month has elapsed, a sample 
of 100 ml of urme is precipitated with acetone a^ 
oentnftiged The residue is suspended in 10 ml. of 
distilled water and 1 ml of the suspension injected 
into each of 10 toads A positive result is mdioated 
as before This procedure is nooessary owing to the 
facta that in very early pregnancy there is an m- 
HUfSoient amount of ovary-stimulating subetanee in 
1 ml. of urme to produce a rosponse, and that a 
volume of fluid greater than 2 ml cannot bo mjeoted 
into the lymph sao without risk of non -absorption 

A full account of this work will appear later So 
far no moorreot diagnosis has been mode In view 
of the quantitative nature of the test, it is hoped to 
fhstmguish normal early pregnancy from cctopic 
pregnancy or oonditions such as hydatidiform mole 
C W Beixheby 

Department of Social Biology, 

U ni versity of London . 

March 10 
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Uniformity in Bibliographic Particulars 
Thk excellent letter from the librarian of the John 
Innea Uortioultural Institution, published m Matubb 
of March 10 (p 880), is welcome to the Committee on 
Zoological Bibliography and Fubhcation appomted 
by the British Ai^iation m 1896 and still working. 
Most of Miss Schafer’s recommendations have from 
tune to time been made by this Committee in its 
published reports oe well aa m ite considerable 
oorreepondenoe. May 1 dot the I’s of one or two t 
In the order of citation the date should occupy a 
more prominent poaition m making referenoee my 
Conmutteo would place it immediately after Uie 
author’s name , m oataloguo sbps it is usual to place 
It at the end In any case the month, and even the 
day when known, should preoede the year. 

’The prootioea to which Mus Soheder rij^tly objects 
are sins of omission ; but there are sms of commission 
Details given by a publisher, or appearing on the 
prmted cover, ^ould never be tol^ at their face 
value, until one haa learned by oxpenenoe that the 
partioular publisher or editor is to be trusted, and 
even of them the moat aoourate can make mistakes. 
The prmted date, oe Miae Sohofor haa noted, is 
foequently wrong ; I have oatalomJd one paper that 
had four dotes— -all moorreot. when pnonty is m 
question a prmted date inolmee to be earber than 
the oorreot one ; but textbooks tend to bear a date 
later than tiie actual publioation. The title on the 
wrapper is often mexaot and aametimes absurd ; it 
18 mada up by the prmters. The use of the term 
‘plate* js frequently moorreot. A plate, properly 
iqieaking, u aa sd^tion or insertion and not part 
of the prmted sheet ; the fact that an illustration 
ooenpies a whole page does not make it a plate, 
neitber should an inserted plate bear a pa«-number. 
But the issue of platee without any nunuben at all 
IS probably more exasperating, only outdone by the 
numbenng of smne and not m others. 


For the worker, as dutinot from the oatologuar, 
it IS a oonvenienoe to have on every page-opening 
tho name of the journal, the volumo number, ana 
the date, os well as the running title of the artiole 
But oven the cataloguer beneflts by this when 
separates have been formed by the breaking up of 
a volumo 

Pnntors liave a habit, not only of re-paging, but 
also of rehandling the type so that a paramph 
originally on, say, p 16 is shiftixi to p 14 They 
may even change the numbering of tho text-figures. 
Pnntem ommot bo expected to know bettor j authors 
rarely have a say m tho matter , therefore my 
Committee has always appealed to the editors. 
Editors unfortunately are not permanent, so that 
one has to bo oonatantly repeating one’s protest. It 
18 comforting to find that ono u not alone 
Just ono pomt m Mias Schafer’s letter leaves me 
unoertam Why does she call roman numerals “ojre- 
straining” I I will grant that the present generation 
docs not seem educated up to them, but they have 
their advantages. Instead of pnnting ‘Senes 3, vol. 
12. pages 31-43, plates 7-10’, it is ounveiuent to 
prmt or write ‘(3) XII, 31-43, vii-x’ The modem 
use of clarendon arabics for tho volume number may 
be an unprovoment, but it involves intermittent 
recourse to a different fount by the compositor, 
which must be rather woirymg to him 

V A Bather 

46 Marryut Bond, 

Txindon, S W 10 


Diplogen and Fish 

In recent montlis ws have been oanryuig out 
experimenta on tho behaviour of fish m heavy water 
We And that goldfish {Oaraanva auratua) behaved 
quite normally m the heavy water m which they 
were kept As heavy water was to be used aa m- 
diuator of normal water, we had to carry out our 
experiments m water containing only 0 6 mol. per 
cent of diplogen, and it is therefore still possible 
that a higher concentration of this isotope m water 
exerts effects ujwn fish 

The aim of our expenmonts was to follow the 
exchange of water between tho fish and thoir sur- 
roundings, using heavy water as an indicator of the 
movement of the total water The uso of radio- 
active isotopes for such purposes is well known 
While the latter are practically choimoally identical, 
and as such are entirely trustworthy indicators, that 
18 not the case with the isotopes of hydrogen Heavy 
water is, therefore, only to be used with great caution 
asaaindioator of ordinary water However, when using 
very dilute solutions of heavy water, we may expeot 
that tho rate of exchange of heavy water molooules 
between the fish and its surroundmgB will not be 
voty different from that of tho normal water mole- 
oulee. By metMunng the speed at which tho heavy 
water enters the body of the fish we can therefore oon- 
olude atwhatratoapproximately the exchange of water 
between the Bsh and its surroundmgs takes place. 

Borne twenty fish having a total volume of about 
10 0.0 wore ki^t in about 60 o o. of water oontom- 
ing 0 6 mol. per oent diplogen water. After a oertain 
tune the fish were removed and the deoreaae of the 
density of the surroimding water wm determined. 
The fl^ were then {flaoed m normal water, and tha 
nse in the density of the latter due to the entoaooe 
of heavy water molecules leaving the body of the fish 
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wu detenamed The reeulte are w •hown in the 
Moutnpanying tables. 
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It follows from the above that, at least m a small 
fish, withm a few hours nearly all the water mole- 
oules leave the body of the fish, making way for 
water molooulee derived from the mirroimduig water. 
It should be homo m mind that most fish oontam 
about 80 per oent water. 

O Hkvxsv. 

B HoncR. 

Institute of Physical Chomistry, 

Freiburg i Breugau 
Feb 30 


Band Spectrum Aluminium Deutnde 
Buno m poesession of heavy wator obtained by 
the eleotrolysia of some hundreds of htres of water, 
kindly furnished us from Nordudw Syrgosverkmi in 
Orebro, we have started mvestigations on the isotope 
effects in the band qieotra of hj^ndes The foUowi^ 
preliminary results are given for the spectra of AlH 
and AID ; the former spectrum is reanalysed m 
order to get more exact ^ta for comparison. 

Table 1 gives the origm of the ban^ m ‘11 
from meewurements m the second order of a 21-ft. 
concave grating (dispersion lA /mm ) Tlie bands of 
the new AID molecule are indicated by ostensks. 

Tsbh 1 


MSTSSS* 

SMM 11 
881»7 as* 

tista-si 

taossss* 


tssesM* 

smTss* 


We have applied the theory on isotope effects m 
band spectra to the normal state ‘£ os bemg most 
favourable on account of its regular structure. The 
harmonic frequencies ««• of the nuclear vibrations 
and their anhannaiiio oorreotiona an given below : 


Our third order po^om, representing the vibra- 
tumal levels m >£, does not converge at high v 
numbers and must therefore be oompleted by tenns 
of hitler order to fit into the known value of mssooia- 
tion (D — S 1 volts). The small ooireotions to be 
applied on the frequencies given above are, however, 
of minor importance in this connexion 

From analysis of the band stnioture we have cal- 
culated the coefficients of rotation in >£ up to the 
sucth order m (b+i) as follows : 


aia 

Br > SSSSS ± 00003 

<i« - 0 1860 

J>, --SBxlO* 

r, - 8x10' 


-1 

B* > 8 8100 ± 0 0008 
u' - 0 0880 
--0 08X10* 

J{ - 0-06X10-’ 


These data apphed to the general problems on iso- 
topes are of mtorest as wiU be disouased below to some 
extant. Primarily, we assume tiiat the masa-speotro- 
Boopic value besed on the atomto weight of the heavy 
iBoti^ of hydrogen 2 0186, obtained by Bainlmdge^ 
IS ooTTect. If this 18 true, p*»0 51838 oorresponds 
to the ratio of the reduced masses of the isoto^ 
molecules as deduced from the atomio weights 
1 00778 and 26 07 of hydrogen and alummium re- 
speotlvely. Errors in the latter value amounting to 
S parts m 1000 will be of no mfluenoe on the value 
of p* given above. Now generally, 



where and x are the forces of direction m the case 
of harmonic vibrations. As these forces are to be 
derived from the interaction between the charged 
portiolee m the molecule, the isotope principle re- 
quires their ratio to amnoaoh umty to a very high 
degree of exactness However, inserting our values 
for «>; aodc**(p>-» 0-6 1898), we find ^-1 00097,oone- 
sponding to an moreaae in the bmding forces of the 
nuclei at their position of equilibrum m AID as com- 
pared to the ordinary AlH. 

A similar effect appears m the values of the nuclear 
separationa, as shown by finding the ratio of the 
mmnent of inertia (^/B(»p') m both molecules. 
With the same assumptions as before, we get p*« 
0 51899, ooiresponding to an approach of the nuclei 
in AID amounting to 0'066 per oent, which means a 
small dJsplaoement of 9x 10-** cm. 

On the other hand, rejecting the maae-speotro- 
soopio value of p', our results pomt at an atomic 
wei^ for deuterium of 2’0118, far leaa than that 
found by Bambndge At present, however, we post- 
pone the diBouseion of the causes of these div^genoies, 
awaiting the results of mvestigatume of the band 
spectra of other deutndes (BiD, HgD, etc.) now m 
progress m this laboratoty. 

Details regarding the structure of the activated ‘II 
state m AID wiU be given later, after we have m- 
vostigated the remarkable pressure efleot which 
governs this rather unstable state. Lsoidmtally, it 
may be mentioned that the measured A-doubhng 
agrees with the formula i Tg-Tt-g b(b-f 1), where 
7A1H -0'009 om-‘ and jaid -0 00225 cm.-*. 


m, - 168t48em 
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Laboratory of Physios, E. HuLnotir. 

Umvemty of Stockholm. 

Jan. S3. 

>P*is B«».,a, lU, 18*8. 



March 31, 1934 


NATURE 


407 


Ctyital Sttuctuie of i, 3 , j-Tnphetiylbeiuscne 
hf a reoent oommunioatum 00 the crystal structure 
of 1, 8, ((-tnpbeinylbeiizeDe, Dr. Kathleen Ixnudale' 
disousBes the results of reoent X-ray measuretnents 
on the crystal and concludes that the planes of the 
bonsene rings of the molecules cannot coincide with 
the (001) plane of the crystal, as has been suggested 
by earlier mvestigatois, but must be inclined to this 
plane. 

This conclusion is fully supported by the results of 
our magnetic measurements on this crystal, and the 
magnetic data further enable us to calculate approxi- 
mately the inclinations of the bensene rmgs to the 
(001) plane. The crystal is orthorhombic and its 
pnnoij^ gram molecular susoeptibilitiea along a, b 
and e axes are 

-141 ; -IBS; Xf = -300 

respectively, m 10-* cos. b.k.u. 

The e axis is thus an axis of approximate magnetic 
symmetry, the susoeptibihty along this axis bemg 
niunenoally greater than that along perpendicular 
directions by 161 X 10^ per grain molecule. Had the 
planes of all the benxene rmgs in the unit cell been 
comoident with the (001) plane, the difference be- 
tween the ausooptibihties along the c axis and along 
perpendicular directions would have been much 
hi^er, namely, 218 X 10-* per gram molecule. This 
shows that the bouene rings are inolmed to the 
(001) plane, the angle of mclination 6 being given by 
the relation cos* O-f sm* ; that u, 

The optical constants of the crystal also supTOrt 
the above orientation of the bensene nogs ^e 
gram molecular refraotivitiea (defined os usual by 
n'-l 

— ) of the crystal for vibrations along the 
a, b and 0 cures arc* : 

iis^llO 6,' i2»oll8 0; R,-77 6 

respectively, for the D lines. Bm and As are thus 
nearly equal and much greater than Bct es we should 
expect If we assume cdl the bonsene rmgs to he in 
the (001) plane, and ntglect the mutual v\fluence ef 
the optical dtpoUa xninKed wt As different benxene 
rtnge, we obtain for the buefhngenoe of the crystal 

Ag —Bf ““St ~~Bf “ 68 

Tho much smaller birefringence actually observed for 
the crystal, namely, B»-B0-Bi-Be=i9, pomts to 
an mclination of the bmxene rmgi to tho (001) plane, 
at an ongte 0 determined, as m the magnetic case, 
by the equation 

oos*e-ism>e>-a. or 0-33’. 

Smoe the mutual influence of the dipoles is by no 
means negligible as we have assumed m the calcu- 
lation, this value of 0 must be taken to represent 
only the order of magnitude, and is therefore not 
moonsisteDt with 0—24* obtamed ftom the magnetic 
data. 

K. S. KrusBifAir 
S. BAHmuxE 

210, Bowbaur Street, 

Cokiatta. 

Feb. 8. 


Production of Heat m Supraoonducton by Altematitig 
Currents 

It has frequently been suggested* that supra- 
oonductivity is a phenomenon not due to the normal 
electrons which cause ordinary electrical conductivity, 
but that one may have to take mto account siqira- 
oonductmg eleotrans as opposed to the ordinary 
electrons Such a hypothmis would seem to be m 
accord with the observed fact that there is no dis- 
oontmuity m tho heat-oonduotivity at the transition 
point*. In this oaso the following method would seem 
to enable one to determine the number of supra* 
conducting eleotrans. 

If the electrons takmg part m the ordinary oon- 
duotion above the transition pomt preserve their 
properties below it, their damping, obBrBctcnsed by 
the specific eleotnoid conductivity a, would presum- 
ably not vary appreciably. This cannot be observed 
wi^ direct current, smoe the supraoonducting 
electrons prevent one applying the elootnoal field. 
With an alternating current of suflloiently high 
froquenoy, however, this screening effect is not 
complete on account of the mertia of the electrons ; 
one might therefore expect an altematmg current to 
produce motion of the normal oonduotmg electrons 
with a consequent production of heat. By measuring 
this heat, it Hhould therefore be possible to demon- 
strate the existence of these normal electrons and 
prove whether their general properties change at the 
transition pomt 

For ordinary oloctrons the relation between the 
current doniuty J and tho strength of elootno field 
E IS’ 

J -cE 

If wo take into account the existence of tho mipra- 
oonduotmg eleotrons, wo roust because of their 
inertia replace this equation by 

J-fE+cE (1) 

where tho mertia term 

A — m/ne* (2) 

depends, apart from universal constants, onlv 
upon tlie number n of eleotrons per cubic oenti- 
metre 

If we calculate the distnbiition of an alternating 
current in a supraconduotor according to formula ( 1), 
we find that the current flows near the surface m a 
layer of finite thickness d. Considering m the first 
place not too high frequencies v, suoli that cAv^^l, 
and negleotmg terms of second and higher powers m 
oAv (and the mfluenoe of the displacement current) 
we find 

d - VAe*/47t (3) 

In this approximation tho thioknow is therefore in- 
dependent of the second term m ( 1), that is, the term 
takmg account of the normal eleotrons, and is also 
indep^ent of the frequency*. 

This term is unportant, however, for the production 
of heat. While with direct current only the magnetic 
field H occurs m the layer, with alternating ourrent 
an electric field B appears which is givm by Maxwell’s 
equation curl E— — !iH. It » this which givea rise 
to tho hMt. ® 

The amount of heat Q produoed per unit volume 



486 


NATURE 


March 31, 1934 


in unit tune (iiegleoting higher powers of oAv) 
smounte to i 


9 - (*7tv)*oA* JS" (4) 


whore IT* represents the mean vahio of J' averaged 
over the time By means of this equation we can 
Uierefore determmo either the niunber n of supra- 
conduoting eleotrons (by (2) ) or the thiokness d of 
the layer in whioh the curront flows (by (8) ). In 
this effect, m contrast to others, the proportionality 
with v* IS oharaotenstio. Thus a production of heat 
which might occur each tune the supraoonduoting 
ourrent was switched on would, of course, be pro- 
portional to V only 

For high frequencies, for example infra-red 
radiation, m which the value oAv is no longer small 
compared with 1, the inertia of the normal con- 
ducting eleotrons must be t^en into oooount For 
at low temperatures the value of the normal con- 
ductivity IS very large and therefore the mortia term 
IS much more important than it is at room tempera- 
ture In this case it is therefore necessary to dis- 
tinguish between A« and A«, corresponding to the 
supraoonduoting and normal electrons, and formula 
( 1 ) must be replaced by 

J -h oA« (ft) 

If the number of supraounduoting eleotrons is small 
compared with tlie number of normal electrons 
(A«>As), thoir mflunnoe at these frequencies will 
be so small that the absorption of infro-rod radiation 
should be nearly tho some both above and below 
the transition point 

Though the conditions wo have considered have 
been idealised considerably, yet it stands to reason 
Uiat the supraoonduoting currents are not surface 
currents ui the mathematical sense Onoo one 
admits any Unite thiokness for the layer m which 
the current flows (oven though it ho represented by 
a formula different from (2) ), there must always be 
in the case of olternatuig current an inner eleotrio 
Hold If therefore normal conduction electrons 
exist, we must expect a production of heat charac- 
tenstio of eaoli suproconduotor 

Experiments to measure tins production of heat 
with the view of determming whether such normal 
electrons exist and, if a positi\ o result were obtamed, 
to make deduction of tho number n of suproconduct- 
ing electrons, or at any rate the thickness d of the 
layer, were earned out m Prof Simon’s laboratory 
m Breslau m 1983* As they were prematurely 
mterrupted, definite results ore not yet available. 
They ore bomg oontmued and it is hoped to report 
upon them in due course 

Hxniz London 

Clarendon Laboratory, 

Oxford 
Feb 19. 
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Vitsmm B| and the Pellagn-liks Dcnnahtis m Rats 

In our first experiments on the ccneentraticm and 
isolation* of vitamm B„ we failed to observe dsflmte 
changes m the skm and Air, such os thoee described 
by J Ooldberger and R D Lillie*, and by H. Chick 
and M. H. Rosooo* and several other authors, m rats 
fed on diets containing the antmeuntio vitamin m a 
purified form (for example, aloohoho extracts of 
wheat or maixe, Peters’s antmeuntio concentrate &om 
yeast, crystallme vitamm B, preparations). The 
flavm pigment was identified by us with vitamm B, 
by Its growth-promoting properties. It was therefore 
a question for further mveatigation whether m these 
ciroumstanoee it was also idmtical with the 'anti- 
dermatitis factor’ and m particular with the ‘pellagra 
preventing factor’ 

Tho chief and obvious reason for designating as 
pollagra-like this peculiar condition produced in rats 
roeeivmg the antmeuntio vitamm as their sole source 
of ‘vitamin B’ is the general symmetric dermatitis. 
Hus occurs especially on tho backs of the forepaws, 
forearms and backs of the hmd paws, the medial 
Burfaoe of the fore and hmd legs, and the ears it 
has also been the basis for its supposed identification 
with human pellagra (which has not been sufficiently 
oorroborated dimply) In addition to this pellogruus 
condition, several authors take account of other less 
special Hjnmptoms soreness of the mouth, nose, and 
spectacle-like rings of mfioinmation around the eyes, 
a tendency for lids of one or both eyes to adhere 
together, with an accumulation of dried secretion on 
tho margin of the lids, in some instances loss of fur, 
particulwly on the neck, shoulders or back (saddle-like 
oroas of baldness), small, dry, cream coloured scales 
or yellowish crusts over a large part of the body 
Occasionally these less specific symptoms may pre- 
vail and givo quite a different aspect to tho patho- 
logical appearance 

The view has already been considereii by J Qold- 
beiger that these two classes of dissimilar skin 
changes are to be ascribed to a deficiency not only 
of vitamm B, but also of another oompment of the 
vitamin B complex Hitherto no doi^to proof of 
this has boon given. 

In recent investigations, wo have been able to fill 
this gap The result was an unexpected one Wo fed 
rats with an ordmary vitamin B-freo diet (oosemogen 
A B. Glaxo 18 per cent, noo starch 68 per cent, 
butter fat 9 per cent, cod livor oil 1 per cent, salt 
mixture 4 per cent) supplemonted by a vitamm Bj 
preparation from yeast lughly purified by the method 
of Wmdaus et at, (1 pigeon-unit^^ 8-12 y) and 
with vitamm B| (laotoflavm 10 y daily). In a large 
number of tho animals we observed pollagra-hke 
ohanges m the skm In order to avoid symptoms of B4 
defioienoy (loss of oo-ordmation, ataxia, spastic gait) 
It appeared neoeesary to Jpve a higher dose of the 
vitamm Bi preparation. Ine wpearanee of pellagra- 
like symptoms was aeoelerated by the admmWration 
of 4-6 pigeon units, whereas when smaller doses were 
given Uie skm symptoms were not observed at all or 
else only m a very moderate degree*. When the B|- 
Aee diet of A. Bourqum and H. C. Sherman* was 
used, the addition of 1^ and B, supplements produced 
pellagra-like skm changes 'The oloasioal picture of 
the symmetnoal pello^-hke dermatitis, with red- 
dening and swelling of the fore and hmd paws and 
ears os the qpeoifio oharactenstios of the condition, 
occurred portioularly distmotly udiea egg-white 
(8-fi O.O. daily) was added to a vitamin B-lne diet 
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aupplemented by vitamin B, , or to the Bourqum- 
Sh^man diet Administration of vitamm B, (laoto- 
flavm) mtonsified the symptoms even more, and hero 
it should be mentioned that egg-whito is already 
known to be noh ui vitamm B, (H. Chiok and M. H 
Roeooe*) 

These ofleots were obtamed with remarkable 
rogulanty and we must conclude from the results 
that the ‘pellagra-liko’ dermatitis is not produced by 
a lack of vitamm B,, as it is isolated in flavm pigment 
We are much more readily able to produce the 
pellana-hke dermatitis, unaooompanud by non- 
speciflc and unobaraotenstio second^ symptoms, m 
the proeenoe of B, (perhaps contaminated with B4) 
and B|. This pellag^-likn dermatitis can bo cured 
by the administration of the Bj + Ri eluate from the 
charooal adsorbate from yeast extract aa prepared 
by the method of Kinnersley, O'Bnen, Peters and 
Reader* Ibis antidermatitis factor cannot be 
identical with B4 for the following reasons (1) our 
animals show no signs of B, doflciency , 

(2) the akin lesions can be alleviated by 
alkaline autoclaved marmite, m which — 
according to Reader the vitanun B4 must ] 
have been destroyed One might rather of 
idontiiy it with the alkah stable factor Y 
of H Chick and A M Copping or tlie B| 
pigeon factor In order to avoid eon- g 
fusion, we have for the time being named s 
this ‘rat pellagra preventive factor' m its | 
narrow sense vitamm B4 1 

By the administration of Bff B4 ( -fBt) 

or Fetcra'a yeast eluate for 10-18 weeks, 17 
skm changes were oertamly produced, but 
they were never peUogra-hko, but 'im- 
specific' as above mentioned and mostly 
only tnvial These skin changes can bo cured by B| In 
this sense, B| is also a skm factor and it can be 
understood that egg-white, for example, which con- 
tains no B4, oan cure these ‘non-speoiflc’ skm changes 
because it la noh in B, (of Chick and Copping) 

So we have been able to separate vitamm B„ the 
antidermatitis factor, into two components — the real 
vitamm B, (flavin) and vitamm B4 • 

Paul Gy6boy 

Physiologioal and Nutntional 
Laboratories, 

University of Cambridge. 

■TIWTltamliiBiWupreiauvdby UmT O rubenindiutrid, Ubcirfald, 
Oennasr, and the laotoflavin ms klndlT jmpsnd by my eoUawpiet, 
R KnhnasdTb Wasner Janren (Haldelb^), at my roquMt 


We uBod strips of paper, with a layer of agar and 
ordmary treacle ; after deixiaition of the em by the 
flies, we put the paper atnps mto Petri diahes and 
moistened them with water The souroe of our 
Ourwitsoh rays was a culture throe hours old of 
iSiopAyloeocctMpj/ogenssaurewsmordinaty broth. The 
broth was put mto test-tubea of fused silica closed by 
corks, and placed on the opened Petri dishes oon- 
taming the paper strips with the eggs. The most 
suitable time for irradiation was found to bo 20 minutes 
Afterwards the two Petn dishes (irradiated and 
oontrol) were oloeod with their covers of glass, and 
kept under tlie same conditions. Wo counted the 
larvm that were hatched each day and sometimes 
every couple of hours ; so wo could always rhooee an 
epoch, when only 20-60 per o«it of the control eggs 
were hatched, while a much greater number of the 
irradiated eggs wore hatched 
Tlie following results, which speak for themselves, 
were obtained from nine experiments 
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Effect of Mitogenetic Raya on Eggi of Dmophna 


Tbi different methods for the demonstration of 
Ourwitsoh rays have m oommon that the technique 
IS alwaya subtle and requires much practioe ; Mogrou 
alone hu deecnbed a simple method while using the 
em of the aea-urohm, but these eggs are only 
drainable in oertain months of the year and m 
marine laboratoriee ; so we have Bou|^t for a more 
omvenient objeot and have found it m the eggs of 


Laboratory of Hygiene, 

Umvorsity of Utrecht 

Feb U 

The Pectoral Fin of Coelacanthas tingleytnsu 
Thk stmctuTc of the internal skeleton of Coelacan- 
thu« hnflejfen«tt, Davis, was first dcsonbod* and 
figured* by Wollbum as having six basal supports 
radiating out from the shoulder girdle in a manner 
similar to those in a pectoral fin dnsonbod by Wood- 
ward* from the Talbragar Reds In view of the 
recent work of BtensiO* on the strurture of this fin 
m the Triaesio Coelaoanth Laugta gromUandica, we 
have ro-exammed Wellbum’s specimen, which la now 
in the Leeds City Museum (No D 17 ), and found 
that the fin iloos not show the rodials deecnbed by 
Wellbura. This we consider is important and worth 
putting on record, for it would have been difficult 
to reconcile the actmopterynan-like arrangement 
deecnbed by Wellburn with tXw arehipteiygud typo 
of fin present m tho later Tnassio Coelaoantha. 

J. A. Moy-Thokas. 

Dept, of Zoology and Comparative Anatomy, 

Oxford 

E I Whtpr. 

Bntish Museum (Natural History), 

London. 
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Research 

Ardutology of Hawaii. A survey of the anduaology 
of Oahu baa^ on Held woik m 19S0 by Mr. J. Gilbert 
MoAUister (BuU. 104, Beraioe P. Bishop Museum, 
Hcmoluhi) has been undertaken m order to plane on 
record such evideooe as remams of the peopla who 
were m Hawau when it was first visited by European 
voyagers European culture and exotic vegetaticm 
mtroduoed into the island are nmidly destroyiiig the 
sites ; but knowledge of them is still treasured by 
the older inhabitants Vanous types of remains 
are hero recorded. The old Hawaiian places of 
worship fall mto two groups, large eommunal places 
of worship, for which the term heiau is generally 
enqiloyed, and small shrines at which offerings were 
mai^ The former are the most mtereetmg remahiB 
now found on Oahu Of these there are 37, while 
on 10 other sites portions remain. In size they range 
from 60 ft x 40 ft. up to 670 ft x 170 ft. Th^ 
may be olassified into walled structures, terraced 
struotures and walled and terraced structures. The 
sacrificial htMU was the highest type On it human 
saonfioes were offered, and it could be built only 
by a lung It was essentially a war temple. The 
husbandry Aetou was used chiolly to ensure the 
prosperity of the people. With few exoeptions the 
aetou were built of natural basalt The smaller 
places of worship were fishmg shnnes, family shnnes 
and rood shnnes, those functioning m oonnexion with 
fishmg ntes being by far the most important of these. 
The oeromony oonsistod m making an offering It 
was made by one individual who was regarded os 
the guardian of the shrme Several wore sacred to 
oertam fish only. Four shnnes oonsistmg of small 
enolosuros were noted, but probably most shnnes 
oonsistod of single stones The family shnne was 
an integral part of every household ; while the road 
shrme was a place where offerings were mode to 
some spirit 

Oitraood Feeding Mechanismi. Prof H. Q. Cannon 
has already given us valuable mformation on the 
foedmg mooluuiism of various Crustacea and has 
evolv^ a very effective technique m studying them. 

A recent paper, “On the Fe^ng Mechanism of 
Certam Monne Ostraoods" {Trans Roy, Soe Sdxn , 

57, Part 3, Ho. 30 ; 1033), oonoema Asterops and 
Oypndtna and the oompanson of their mouth parts. 
Also those of CylhereOa are desonbed. Aslerops is a 
purely flltrotory feeder with a perfect filter appara- 
tus i no large particles are tol^ and there are no 
labral glands, the labrum being veiy small. Oyprxdma 
feeds both on large food maesos and on mmute 
detntus which it abstracts from the water m the 
same way as Asterops, but the labrum is large, with 
a labral gland the slimy seorstion of whioh oitongles 
the food particles, and there are biting jaws I^f. 
Cannon believes that the osteropids ore probably 
derived from some detritus-eating oyprmids, Astsrops 
being extremely speoialised. Cythwdla is a purely 
filtratoiy feeder, the meohonian being of a similar 
type to that of Aslerops, but the prooeases are earned 
on by different limbe. 

Plankton of the North Sea. Mr. B. S. Wimpenny m 
hu paper “Variations in North Sea PWkton, 
1923-24” (Ministry of Agnoulture and Fishenea. 
Fishery Inveetigations, senes 2, vol. 13, No. 3. 1933) 
studies tile plankton of six stations running from 


Items 

Flamborough Head, east by north, to the “S.W. 
Patch” of the Dog^ Bonk. Thu u m aooordoooe 
with the reoemmendations of the plankton seotkm 
of the Cfenseil Permanent International pour I’Ex- 
ploration de la Mer at Copenhagea m September 1982 
“that the importonoe or the range of variation be 
kept in view”. In addition, eomo woric u inohided 
bearing on seasonal variation on the “Hydrog^^phlo 
Lme” onuses aoroas the whole North Sea m 1923 
and the spring of 1924 The importance of the edges 
of marine hanks for supporting a noh diatom flora 
IS shown, especially the Dog^r Bimk, where there 
was more phytoplankton than on the Flamborough 
lme towards the shore. Penduuans always followed 
diatoms, Ceratium being very abundant. It u pomted 
out that those organisms which store fat as food 
reserves are thus suooeeded by those which store 
carbohydrates This has a notable physiologioal 
aspect. Tho dutnbution of Oalanus, Apherusa and 
Themtslo suggests their dispersion around the North 
Sea from west to east. The following reoominenda- 
tions are made . (1) a general mveatigation of the hfe- 
oyole of each important species mdividually, and its 
feedmg habits over a wide area ; and (2). a study of the 
dureotion and speed of ourrento m the area by direct 
oompanson of current measurements and plankton 

Parasitts of Carrion-infcstifig Flics. Observations on 
the morphology and biology of some hymenopterous 
parasites affeotmg blow-flies of the genera Luettxa and 
CaUtphora form the subject of a reoent paper by Mr. 
A. C Evans {Bull Enlomol. Rts , 24, pt. 3). As 
regards the braoonid Aphaoreta, its benaviour m 
relation to its hosts suggests that the fore tarsi play 
on unixirtant fimotion m egg-laving and possibly 
oontam receptor organs of a tootile or other nature 
The om of Aphamta increase their volume 2,900 
tunes betweoa the time they are laid and when they 
are ready to hatch. Nounahment for the rapidly 
growing embryo u stated to be obtained by ita 
diffusion throu^ the chorion of the egg As regards 
Alysta mandueator, there u but little inoreose in the 
size of the developing egg. The modifioations resulting 
from a gradual change from an eotoparasitio to an 
endoparoaitio bfe, as revealed m the larvu of the 
seve^ genera studied, are discussed m some detail. 
In Aly^ the sm can sueoesoftilly develop when 
withdrawn from ^ body-cavity of its host, while the 
newly hatched larva bears a pair of open meeothoraoio 
spiraclM and closed rudimkits of spiraoles on the 
seven following segments. From theoe fisots, and other 
structural features, such os the preeenoe of a cocoon, 
the author oonohides that the endoparasitism of A. 
mandueator w a reoent acquirement or, at any rate, 
has not reached the advanced oondition displayed in 
other endoporasites of the same hoota. In a third 
parasite, Habrobraeon brsmoomis, which la an eoto- 
parasite, the spiraclea temam open throughout larval 
life, looomotoiy qimea and protuberonoes are preoent 
and a well-de^oped ooooon is formed 

Ansoos Cacti. The first Biological Bulletin of the 
Umversity of Anzema BuUetm ( 4 , No. 8) oontams 
an account of the Anxona cacti by W. F. Stookwell 
and L. Breazcale. It is a non-teofanioal compilation 
based on Britton and Rose’a standard work, primarily 
mtended to fiMilitote identifloation and prefaced 
by a short ilhiatrated acoount of the vegetatnrs- and 
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floral parts of a oaotus. A feature of the work is 
the huge number of illustrations ; line drawings of 
jomts and spines accompany the keys to the genera 
and speoies, and photographs of most of the seventy- 
Sevan speoiea desonbed are moluded. Points of 
interest connected with the form and usage of the 
speoies are moluded in the generic and apeoiflc 
descriptions given m the body of the work : thus 
Camegxta gtgantea m reoorded as reaohing a height 
of forty feet and an age of 160-200 years 

A New Genus of Hiyco m ycetcs. Whilst mveetigating 
oortaui Ai^ which attack snapdragon plants, Mr 
C O. C. (Sieetcrs fotmd a pecuhar fungus which 
produced ohlamydospores m abundance, and also 
thiok-walled spores which wen often bieellulor 
(“A Phycomyoeto associated with a Diauasod Con 
dition of Antwrhmum majut", Trana Brtl. Mycol 
Soe , 18, part 3, 100-214, December 1933) The fungus 
produces spmy ohlamydospores in the host plant 
and also on all the numerous kinds of culture media 
which have been used The formation of the tluck- 
wolled spores is described, and shown to bo rouglily 
similar to tho development of zygospores, though 
there are important difforonoes No thi^-walled 
spore has yet boon gemunatod, and it is supposed 
that the fungus represents an intermediate stage 
between Zygomycetes and other groups of tho 
Vhyoomycotos. Tho organism cannot apparently 
bo included m any existing genus, so the euphonious 
name of Azy/fczygum Mamydotportm nov. gen et ep. 
baa boon suggested 

Ongin of Apple VsncUcs. In a genetiool investigation 
of cultivated imples, Messrs. Crane and Lawrence 
{J Oenetuis, 28, No 2) have obtamed important 
results bearing on the production of new varieties 
Many of the orosses between varieties produce few 
viable seeds and most of the resulting seedlings are 
lacking m vigour owing to onouploid chromosome 
constitution Among 60 varieties, varying degrees of 
solf-incorapatibihty wore present, but only two failed 
entirely on selfing Certam varieties and crosses also 
produced albinotio seedlings With this exception, 
intergrading variation was the rule as regards such 
fruit characters os skin and flesh colour, size, shape, 
flavour and time of ripening, mdioating the piwmnoe 
of polymeric factors It is Imown that many common 
varieties of apple ore triploid, the remainder bomg 
diploid, none tetraploid The n number of ohromo- 
somes IS 17, while in most other Rosaoem m^ 7, or 
in certain genera 8 or 0. Various views of the ongm 
of n=- 17 from the lower numbers are held, based on 
the secondary pairing of tho ohromosomes and other 
evidenoe, but all ore agreed that some of the chromo- 
somes are present several tunes, thus giving a basis 
for polymeric factors and graded inhentaoce Such 
well-known varieties as B^win, Blenheim, Graven- 
stem and Ribeton have Sn — Sl ohromoeomee From 
Vavilov it appears that wild apples occur widely in 
Asia, He r^rts that m the Cwioasus the frxuts are 
small, while m Turkeotan a great range of size and 
quahty occurs, some wild trees bearing fruit of 
sxoellmt flavour and large size. 

Air Currants Around tlic Rock Gibraltar. In (7eo- 
pkysMoI Memotr No. 69 of the Meteorologioal Offloe, 
J. H. Field and B. Warden deaonbe “A Survey of 
the Air Cntrenta in the Bay of Gibraltar, 19£9-S0'\ 
hut the investigation, which was undertaken owing 
to aooidents to oimr^ m tho lee of the Rock of 


Gibraltar, was confined to the disturbanoes set up 
by easterly winds, those being of the matest practical 
importance to aviation The work &vides iteelf mto 
two distinct sections , first, experiments with a 
model of the Rock on a soalo of 1 6,000 m a wmd 
tunnel at the National Physical Laboratory, and 
secondly the study on the spot of actual wind 
ourrunts at different heights with tho aid of pilot 
balloons and kites, m order to form an idea of tho 
extent to which tho system of currents observed m 
I tho wmd tunnel oorrespondH with reality The 
unusually laige figure for the scale ratio model actual 
(a ratio somewhere betwoon 1^0 and 1/200 is usual 
in work of this kmd) modn this practical veriikiation 
tho more necessary, but it was found that on the 
whole the indications of tho model were reliable ui 
so far as they gave a correct pioturo of tho directions 
of tho different currents and of the types of permanent 
or temporary eddy set up Great turbulence extended 
for fully two miles to the west of the Rock in easterly 
wintls, from sea-level up to at loust a height of 6,000 
ft Tlio S3mtem of vortices mcluded two that wore 
largo and permanent for a given wind direction, 
and with a shift of wind from due east there was 
generally a corrosi>onding shift of tho areas of danger, 
and at the same timo ohongos in the permanent 
vortices For tho immediate purpoeo of tlio inquiry — 
tho avoidance of further acoidonts— the most im- 
portant item m tho work is probably tho map showing 
the positions of tho danger areas for different wind 
directions, but there are many items of mtorest to 
meteorologists , for example, the oonolusion that the 
obstruction caused by the Rook m a wind of only 
Beaufort force 6 oausod vertical volooitios of about 
twenty-five miles an hour for short periods The 
conclusion was also reached t hat m such mvostigations 
the use of a kite balloon for a single day oan give more 
information than many months of pilot-balloon work. 

Action of ^ and on Rock Salt Cryatals. When 
crystak of rock-salt (and many other substanoee) 
are exposed to p-rays, y-rays or X-rays, they acquire a 
new spectral absorption l^d (giving a oharactenstio 
colour) and a pbotonlectrio oonduotivity when 
illuminated by light frequencies withm this bond. 
Burbidgo (Proc Camb. PhU Soe , 30, Part 1) has 
made experiments on this effect Using small ex- 
posures to the activating agimt, ho found tliat the 
photo current obtainable died away with tunc, so 
that in a fow minutes ho could collect all the charge 
that the crystal was oapable of carrying If the orysted 
IS left in the dark, the ‘oetivalion’ gradually dcMys, 
but in any event the number of electrons collected 
IS only of the same order as the number of P partiolee 
or Y-quanta absorbed. This is peoubor, since it is 
known that ultra-violet light of quantum energy 
6 volts will cause activation and the ^ particles have, 
of oourse, energies of 10*-10* volts It is suggested 
that tho activation is confined to comparatively rare 
centres such as foreign atomH or micro cracks During 
the activation, a large number of electrons are dis- 
turbed from normal levels to the lattice eon- 
duotion levels, but except at such singular pomts, 
they rapidly revert to thoir original state. At the 
singular ports they revert to comparatively stable 
intermediate levels from which they eon be raised 
by the olMorption of blue-hght quanta. Further 
work IS oontemplated — it would clearly bo very 
mtoresting to determine the efficiency of activation 
for ultra-vioM radiation of comparatively low 
quantum energy. 
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Thirteenth Annual Report of the Forestry Commissioners* 


T he Forestry Commission is in its second daoade 
For the work proposed for the decade it had 
been estimated that a sum of about 111 miUion pounds 
would be required , working receipts were estimated 
at £2,160,000, the net contribution from the 
Exchequer being £0,118,000 The chief works to be 
earned out were the afforestation of 363,000 acres 
and the establishment of 3,000 workers' holdings 
For the purposes m view it would be necessary to 
acquire year 6,000 acres of plantable land and 
2,600 acres of agricultural land These proposals 
were Hiibjoot to a severe out at the hanw of the 
May Committee ui the interests of economy (Haturr, 
Sept 17, 1032, p 427) As u result of Bubsequont 
discussions between the Coriunissionera and the 
Chancellor of tho Exchequer, the latter imdertook 
to provide annually for the next five 3rear8 a sum of 
£460,000, this with working receipts giving the 
Commissioners about £600,000 annually for forestry 
operations 

Changes of policy m Government departments 
other than that dealing with forestry, however 
ailmirsble their mam aims at retrenchmmt may be, 
often result, in the first instance, in unavoidable 
losses In the case of forestry, sudden fluctuations 
of policy, justified apparently by tho necessities of 
the Exchequer, are particularly liable to lead to 
loss and waste. In the present case, where so large 
an amount of tho work of the Forestry Commission 
IB planting and the provision of tho plants required 
annually for the estimated area to be afforested, a 
serioua annual curtailment of the land to bo planted 
up uould of necessity be followed by a drastic 
decrease m tho number of plants re<iuirod for the 
purpose. This inevitable result was foreseen at the 
tune the reoommondations of tho May Committee 
were accepted and at the subsequent discussion 
between the Commission and the Chancellor of the 
Exchequer. Qiiostions asked in the House of Commons 
on the subject m July last appeared to show that 
the imavoidable outcome in this respect had not 
been appreciated The Report for 1932 thus alludes to 
tins important matter, and merits putting on record 
“It will be appreciated that the sudden change 
in the Commission’s planting programmo could not 
be mode without waste The material losses oro 
most apparent m respect of numory plants. 

In view of all the facts it was deoid^ to retain m 
the nursery only those surplus plants which were 
within the economic limit of age [four years old] 
and, further, did not noecsaitate additional ex- 
penditure in wooding, etc. There has thus been a 
destruction of surplus plants beginning m the nursery 
season 1932 and not yet at an end. When the re- 
adjustment has been completed it is estimated that 
the cost price of the plants involved will amount 
to approximately £60,000" 

The net total area acquired in Great Dntam to 
Sept«nber 80, 1082, was 700,008 acres, of which 
430,886 acres were classified at the tune of acquisition 
as plantable Of the plantable area 266,276 acres 
(60 per cent) are situat^ m England and Woles and 
174,610 acres (40 per cent) in Scotland The total 
area planted or sown during the year was 22,663 


* ForsOiy OonunMon TMiteenth AbhusI Report of the Y o n t U r 
CommlMloiMn for the irear radlns Sept lU, 19SS. Pp 4S (Loodoa 
H M Stetlooery Offlee ) M net 


acres, of which 21,277 acres were placed under 
conifers and 1,886 acres under broad-leaved species. 
Included m the above are 622 acres reafforested in 
the former Crown woodlands and 182 acres replanted 
after damage by fire The ‘Cost of Planting' still 
unfortunately remains at a high figure. It is stated 
that “Tho outlay per acre on lalMur and material 
on tho areas planted between 1919 and 1082 was as 
follows . England and Wales, £9 3* Od. ; Sootland, 
£0 16« Id ; Great Britain, £0 7« 3d These figures 
eover the cost of preparation of groimd, drauiage, 
fencing, plants, planting, replacement of failures 
and weeding but do not include expenditure on 
forest protection, overhead charges and super- 
vision." Perhaps “Coat of Formation’ would bo 
a better term than ‘Cost of Plantmg’ for opera- 
tions which cover a great deal more than the mere 
‘planting* 

Tho total addition to the forest area of Great 
Britain during tho year was 16,027 acres In forming 
plantations and b^tuig-up previous years' planta- 
tions 61,600,000 trees were used, of which 30 per 
cent wore Norway and fiitka spruces : 32 per cent 
Soots and Corsican pines , 14 per cent European and 
Japanese larches, and 3 per cent Douglas fir An 
area of 242 acres of existing woods was under- 
planted, nocessitatmg the use of 2i7,0(N) plants 

Grants to private individuals and local authorities 
for planting and serub-olearing (on the basis of £2 
per acre for planted conifers and £4 per acre for 
approved hardwooils to be maintained thereafter as 
forest crops , and £1 per acre for clearance of scrub 
on areos of not loss than 20 acres) amounted to 
£11,710, advances m respect of a proceeds-sharing 
scheme to £1,483 and overhead and supervisory 
charges to £3,148 

In connexion with afforestation schemes generally, 
many countries are now interested m the question 
of the annual production of seed of a varying number 
of important timber trees, both conifer hard- 
woods , tho failure of a seed year of an important 
species becoming of almost world-wide importance. 
In this matter the British Empire has an interesting 
record, for it is many years smee interchanges or 
gifts of forest tree sekls were started between 
Australia, India and South Afnca, to mention three 
countries only. The competition m modom tunes for 
the seed of oertam speoies has become greater and 
this applies more especially to some of the temperate 
conifers such as Sitka spruce, Jajianese larch and 
so forth With this competition the prices of seed 
of certain species have risen considerably It is 
pleasant to recognise that mter-Empire fuod inter- 
national courtesy results m handsome gifts of seed 
being made by one country to another On this 
interestmg matter the report has the following : 
“The only seed which had to bo imported from North 
Aznenoa was fiitka spruce from the Queen Charlotte 
Islands ■ Japanese larch could not be obtained from 
Japan, Norway spruce and European larch were in 
abundant supply from the Continent, but only a 
moderate quantity of Corsican pine was procurable. 
As regards Great Bntom, Smts pine seed was 
plentiful, but requirements of European larch could 
not be met ; seeds of hardwoods with the exception 
of ash were agam scaroe " The Commissioners 
adcnowledge their thanks for gifts of seed from iJie 
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foreot authoritiea of Bulgaria, France, Greece and 
Portugal 

AcquiaitionH of land on a reduced scale were 
sanctioned, as also the inauguration of a certain 
number of forest worimrs’ holdings Acquisitions of 
land during the year amounted to 81,933 acres, of 
which 46,437 acres were classified as plantable , 
whilst IIS holdings were completed during the year, 
the total number now amounting to 1,156 at an 
average oost per holding of £499 

The balanw m the Forestry Fund at the com- 
mencement of the forest year was £446,432 Receipts 


from Parliamentary votes (£447,000) and forestry 
operations (£151,468) amounted to £598,466 Pay- 
ments amounted to £761,220, so that the balance in 
the Fund at the end of the year was £283,678 
Dunng the year the Commission lost Loid Lovat, 
Its first chairman, and Mr H A Pritchard, assistant 
commissioner for England and Wales This thirteenth 
annual report may be regarded as a most fitting 
memorial to Lord Lovat, to whose remarkable energy 
and enthusiasm, supported by a strong body of 
commissioners and a keen staff, the present position 
of forestry m Great Britain must asorib^ 


Racial Distnbutions and Archaeology 


I N a lecture dcinered in January last year at the 
John Bylands Library, Manchester, and recently 
nvsdable (Bull John Rylands Library, vol 17, No 2 
,Separatee, Manchester University Press, Is net) 
Prof H J. Fleure puts forward a tentative correlation 
of the evidence of arohseology, human paleontology 
and ethnology Prof FIcure aims at showing that 
certain phases of culture may bo assooiateil with 
certain ^lysical types of man m the past, and that, 
subject to the reservation that modifleation of culture 
may have taken plac>e from outside, this association 
still holds gooil in modem representatives of, or 
approicimationH to, these ancient physical types He 
also suggests the possible lines along which races 
have attamed their present distiibutioii 
Homo taptens and Homo nrattderthalmaia clearly 
were differentiated at an early date The foraior is 
known from East Afnca, the latter essentially belongs 
to Eurasia In the Old Stone Age, the flake imple- 
ment IS associated mnorally with Neanderthal man, 
while the finer tewniquo of the core implements 
points to it being the work of Homo sapiens The 
distribution of the core implement suggests that it 
may have arisen m Africa or south west Asia and 
spread, on one hand to India, and on the other to 
western Europe , 

ITio nse of hunting differentiates the work of the 
men from that of the women, the latter contmuing 
to be food gatherers Among modem food gatherers 
and himters are the pygmy peojilee of Africa and 
south oast Asia Their breadth of head is possibly an 
ancestral trait drived from extmet typos of man, 
mich as Necmderthal man, whose heads incline to 
braohyoephaly, if the torus is ignored Unfortunately, 
no ancient skeletons of pygmies are known On tho 
other hand, a majority of the ropreaentatives of early 
Homo sapiens have long heads and most of the 
characters of the one of the two types into which 
these can bo differentiated, are found among primi- 
tive hunter and oolleotor groups, such os tho jungle 
tribes of India, the Veddah of Ceylon and the 
Australian. The Bushmen and the extinct Tasmanian 
also molude a good proportion of extreme long heads, 
as also do the Eskimo. These two groups may nmre- 
sent two early drifts of man, pushed to the farthest 
comers of the oarth, while the pygmies took refuge 
m the equatonal forests 

There (tre numerous groups in which most have 
moderately lo^ beads, while a few have extremely 
long heads These are common m Afhoa, around 
the western Mediterranean, m North Afnoa and -a 
related type is found m the Deooan of India, while 
much the same may be said of large groups in the 
East Indies. All ue essentudly bwdsmen or oulti- 


vatont African gr<iii{is show that hunU-r men 
aequu«d cultivator women Tho herdsman grew 
from the hunter Herding made men more pre- 
dominant than ever and mereased their pnde m 
thoir breed Cultivation faret arose m north-east 
Africa and south west Asia, perhaps m India os well, 
and there may have been a primary spread thonoe 
to the west and south east The spread to the south 
in Afripii enoountored difiloultios of climate and 
the cultivator remained essentially a woman It is, 
therefore, jirobable that much of the stock whence 
springs tho pygmies was handed down in Africa, 
while m south-east Asm, there are traces, if rare, of 
this early stock, and the inhabitants of Papua have 
kinky hair It sw^ms useful, themforo, to think of 
a gradation with an mcrease m importance of tho 
older types and stj.!© of life as one goes south m 
Africa, or through south-east Asia to Papua , while 
the absence of cultivators m Australia and Tasmania 
pomts to the isolation of these two areas before the 
arrival of cultivators in Papua 

North of this area of culture and drift lies the 
mountain mass of Tibet with its westward extensions 
North of this the ways woulil be open only after the 
lost glaciation. Tho north-eastward drifts through 
Asia, contmuing into America, belong to a Tanien- 
oisian or late Cajisian phase 

In this connexion the riso and spread of broad- 
headed man must be considered The mam area of 
distribution is the mountaui zones of Asia, Anatolia 
and Central Riiropc Tentatively it may be suggested 
that the type came into existence in south-west 
Asia, in or near the Anatoliun peninsula Knowledge 
of ancient skulls is still insuffioient to say when them 
broodhoods moved into Central Europe , but there 
are broadhoads from an opipakeolithio station at 
Ofhet , and from the beginning of the Bronze Age 
there is a peasantry in Central Europe Homo of the 
peoplee of the Pamirs are broad-headed and m other 
respects like the people of Central Europe, It M 
difficult not to suggest a common intermediate 
origin for the two In Anatolia and the western 
of tho Balkan peninsula there is a very broad- 
ed type with very straight occiput This may 
be a specmliaation which has super^od tho older 
form 

Farther east and associated with the high plateau 
of tho Gobi is a different intensification of broad- 
headedneas, the most marked form being that with 
the face flattened, oblique eyes, yellow-brown skm 
and Imik hair. 

It 18 powible Hiat these broad-headqd types spread 
m the early days of the development of cultivation. 
There was evidimtly an important spread of popula- 
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bon about the middle of the third millennium b.o. 
in and around the great etrope, which reached north 
China and may be reaporudbte for aome of the dnfta 
to Amenoa. 

8o far as the steppea of wMtem Aaia and aouthem 
Ruaaia are oonaeruM, the broad-beaded type was 
not the earliest m the population The graves of the 
third millenmum yield a majority of extreme long 
heads, difTering foom the himter uid collector people 
surviving farther south. This type spread mto Europe 
from the early Bronse Age onward Later in uie 
Bronte Age came a penc^ of warmth and drou^t 
which leaves the steppe poor m remains and probably 
aooounta for the amall extent to which mter-tropio^ 
Aftioa was influenced by Bronte Age movements. 
The Bronte Age movements distributed skilled 
on^tsmen with a high grade of organisation for and 
wide ; while as regards the steppe the movements 
had aoquued the dnving power of the acquisition of 
the horse Hence their movements wore turned 
towards Iran and India, in directions m which oon- 
ditions were suitable, rather than to the north-east. 
These peoples are gmerally credited with being the 
authors of the Aryan languages Their relation to 
the poc^le of the Old Stone Age is not clear. 

There remains a long-headed element, or rather 
on the long-headed side of medium, found m western 
Europe, os for example m Bntam and eastern Asia, 
notably m Chma. There are mdioations of a qiread 
of early agrioultunsts through south-eastern Asia to 
north Ohms, which moluded moderately long-headed 
elements as well as broad-heads ; and this element 
may also have been included m a similar migration 
to western Europe, but lack of data precludes dating. 


Industry and the Research Associations 

O N March 22, the Department of Soientiflc and 
Industrial Bosearch convened an important 
oonferenoe at the Institution of Civil En^eers, at 
which Lord Rutherford presided, and more than one 
hundred roproeentatives of the twenty -one research 
associations formed under the auspices of the Depart- 
ment were present The object was to provide on 
opportunity for flrank discussion with offioen of the 
Department and members of its Advisory Council 
on the present position of tho renearoh association 
movement and its future 
On the ove of the oonferenoe, bir Kenneth Lee, 
who M a member of the Advisory Council closely 
identifled with the woik of the research aasooiations, 
and whom Arm bebef m mdustneJ reeoaroh is well 
known, ontertamed the reprasentatives to dinner at 
the Dorohoater Hotel. Mr, Bunoiman represented 
the Government and many promment men m in- 
dustry, flniinoe and m the Civil Borvioo wore present 
Among the speakers were Mr. Bunoiman, Lord 
Rutherford and the Right Hon. Reginald McKenna. 
In the oouiae of his remarki, Mr, Runounon read a 
statement flrom the Lord Pimident of the Council, 
m which Mr Baldwin said that those present no 
doubt shared the opinion of the Adviaory Council 
' that tho present scale of operations of the reeecuMh 
associations la totally inadequate if they are to serve 
their full purpose He looked forwari, with oon- 
fldenoe, to industnalista improving matters in that 
reapeot, eapeoiaUy now that the proqieots of trade 
an mon promising. If they do ao, Mr. Baldwm’s 
meeaagn oontmued, they oon nly on the Oovenunent 
on its side bemg prepued to play some part m the 


forward moventent and to help m extending the 
scale of operations. 

The viewH expressed at the oonferenoe left no 
doubt that the Advisory Council of the Deportment 
IB n^t m behoving that the time is ripe for a great 
development m tb» research oaaooiation movement. 
The aasooiations have already made a deep 
impression on British industry, not only m produomg 
praotioal results of great monetary value, but also 
m bringing about a mon Mympathetio attitude 
towards the uaefolneas of sountifloally tramed men 
m the works. Several speakers emphasiBod the 
paramount duty of research associations of oarrying 
out long-range mveatigations easential to widening 
the boimdanes of knowledge Referenoe was made 
to the benehta conferred on the oonsumer by the 
improvement m produots os regards utility and 
pnoe and to the raiamg of the standard of livmg 
resulting therefrom, and for this reason it was 
urged that a oontmuation of a substantial con- 
tribution from Government sources is folly justified 
Attention was also directed to the importonoe of 
achieving stabihty of finance for the research asaooia- 
tions as a means of seourmg the best work from those 
employed by thnn. of ensuring that tho best scientific 
brains are available for that purpose and of making 
possible the planning of long-diatanoo programmea. 

At tho oonolusion of the proceedings. Lord Ruther- 
ford referred to the statement made by Mr Bunoiman 
the previous night on behalf of the Lord President 
as to tho wilbngnesa of the Government to afford 
morcaaed financial help, and urged that as a next 
st^ the oounoils of the research assooiationa should 
consider the soalo of work required to meet the needs 
of their psurtioular industries mid submit proposals 
for tho consideration of the Department, in or^r to 
bring about at the eorheat possible date a very 
different Boale of operations 


University and Educational Intelligence 
Cambbidob. — ^The following appointments have 
boon made : Dr. W. A H. Rusbton, of Pembroke 
College, to be University lecturer m phjisiology. 
Mr O A Trowell, of St. John’s College, to bo Univer- 
sity demonstrator m physiology and Dr H. N. 
Green to be Umvomty demonstrator in pathology 

Lxbds. — ^The following appemtments have reoentW 
been made : Dr Douglas H. Colima, to be reoeanm 
fellow m iheumatism under the acheme of oo-opera- 
tion between the University of Leeds and the 
Harrogate Royal Bath Hospital, for the institution 
of research into the cause end cure of chrome 
rheumatism and allied oonditions ; Dr. W A. Bam, 
to be lecturer m physiology 


Tbb Educational Advisory Board of the British 
Social Hygiene Council is propoomg to form a perma- 
nent central exlubit of biofo^oal teaching material 
and aroaratus. In view of the morwiamg demand for 
inohidiiig biology m aobool oumoula, au^ an exhibit 
should prove usefol to teaohen The Board is there- 
fore aeekmg auggesticms m oannexkm with all forms 
of biologioal material. Further mformation oonoam- 
ing the proposal and a hat of suggested headinga 
under whieh information la sought can be obtained 
firom Mr. Percy F. Lee, Education Ofltoer, Eduoatumal 
Advisory Board, British Social Hygim Council, 
Carteret House, Carteret Street, London, S.W.l 
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Science News a Century Ago 

A Charter for the Untvcnity of Loodon 

At a Court of tho Common Council of tho City of 
London held on April 3, 1884, the Lord Mayor atated 
that ho had received a request, nutnerou^ eigued, 
calling on him to convene a apecial meeting to con- 
sider the propnety of preaenting an address to Uis 
Majesty praying that a charter might be granted to 
the Umversity of London A supporter stated his 
bobef that the King and Ministry agreed in tlie 
desirability of granting the charter, that the 
signature of His Majesty would have been put to the 
charter bad not a petition against it been presented 
by the University of Oxford It was urged against 
the proposition that Oxford, Cambridge, and other 
oollegea never had the power of oanfming degrees 
until they had gamed a high rotation for M^e- 
siastioal and soientiflo learning. Iha speaker looked 
upon the University of London as a more joint stock 
company, and statM that ho held in his hand a £100 
share of the University of London, which had been 
sold that very morning for £28. Ue proceeded to ask 
how the Corporation could be just^ed m going to 
the King for a charter for a ooncem the shares of 
which were sold for £83 apiece. The motion to 
present an address to His Majesty m favour of 
granting a charter to the University of London was 
earned without a division. 

Pans and London Geographical Soocties 

The Pans Qeographioal Society was founded m 
1821, that of London m 1880 From the time of 
institution of the latter, tho two bodies were on most 
fhendly terms, and exohangm of courtesies were 
fhmuent between tho respective offloer^. 

'Hie French society was itself considerably assisted 
m its early years through the oo-oporation of the 
reigning house, (hi January 1, 1834, the president, 
M. le <foo Deoaaee, with many members, waited upon 
the Kmg and Qu^ at the Falaoe of tho Tuilenes, 
and were received in audience for an hour and a half. 
The heir to tho throne, the Duke of Orleans, was also 
present, and vanous State Amotionanes. In an 
address to the King, the president alluded to the 
mterest of the Duke of Orleans m the Society The 
King m hu reply oenfirmed hu own good wuhes and 
desire to secure for Fieooe the honour of geographical 
discovery. An addreas to the ()ueen follow^ 

On April 4, 1884, at a genc^ assembly of the 
Society, it was aimounoed UMt the Duke of Orlesns 
hod offeied a prize of 2,000 ftanoa to the navigator 
or traveller whose geognqihioal observationB and 
results should be uMfbl to amoultura, or m the 
industnol arts, m the course of 1884 and 1838. At 
this assembly, also, the award of a gold medal was 
decreed to Capt. John Boss for his recent disoovenes 
and additions to geographical knowledge. {BtiU, 
Soe. de Qiog. Pane, ser. 8, vol. i.) 

Surrey Zoological Gardans 

The Surrey Zoologioal Gaidena on the south aide of 
the Thames m Lmdon were opened m 1881 by 
Kdward Cross, who had prevwualy had a menagerie 
at Exeter. On Apnl 8, 1884, the Tmm* onnoune^ 
that “a most important additxin boa just been made 
to tile already valuable ooUeotions in these gardens, 
in the aoquisitioa of a fine young rfamooerous, the 


only one of the species whioh has been m this country 
for the last 20 yeoni. . The great value attached 
to the possession of a hving apecimen of this animal, 
and the difficulty m procuring one may be inferred 
from the fact that the cost of the present, from the 
tune it was taken m the Birman Empire, and tho 
ohargo of its food and oonveyoiioe to hhigland have 
exceeded 1000£ though it is yet little more than a 
year and a half old” After describing the animal, 
its food and its habits, the Tvmee wild . "The present 
spocimen, owmg to its srouth, is as we have already 
stated, very harmless, and will follow in a fawnmg 
manner those who feed it . yet we understand that 
as it approachts to mature age its native fiorceneos 
will break out and will not tulerato the familiar 
approach of man, nor at tunes can its keeper enter 
its den without considerable danger. Tho last 
rhinoooTouH m this oountiy was so fierce that it 
could not be exhibited until it was secured m its 
den by very heavy ohams ” 

Death of Baron de LeiMps 

On Apnl A, 1834, Jean-Baptiste-Barth81emi, Baron 
do Luss^. the travnllor and diplomatist, died sud- 
denly at Lisbon at the age of sixty-eight years. For 
many years he had represontod li^Bnoe, first m 
Russia and then m Portu)^, and had hold a post m 
Moscow previous to tho disaster of 1812 He was 
bom at Cette on January 27. 1766, and in 1788, 
when La P4rouae was fitting out the fngates Bouaeole 
and Astrolabe for an expedition to the Pacifle, de 
Lessepa was appomted to accompany him as inter- 
preter Tho ships left Brest on August 1, 1788, 
doubled Capo Horn, visited the shores of California 
and in January 1787 reached Macao Thence they 
prooooded to tho coasts of Tartary and KamUwhatka, 
and at Avateka de Leaseps was sent home overland 
with the journals of the voyage , tho journey aoroes 
Siberia and Russia takmg about a year In Deoember 
1787, La P4rouso, leaving the north, called at the 
Friendly Islands and m January 1788 sent homo 
from Botany Bay his last letter Thirty-oight years 
later the remains of his ships were found by an 
English eaptam m the Queen Charlotte Islands In 
1790 do Jswseps published a journal of hu journey 
from Kamtschatka, and in 1831 enriched with notes 
an edition of the “Voyage” of La PiSrouse 

Mrs. Sofflcmlle Honoured 

In 1831 Mrs SomorviUe hod published her 
"Moohanism of the Heavens" and m the beginning 
of 1834 her “Cramexion of the Physinal Soienoea” 
These works gave her a place among the most emmeot 
women of soienoe of all time. She was honoured by 
various soientiflo sooietwa and on Apnl A, 1834, Mw 
Mareet wrote to her from Geneva • “I am desired 
by Professor Provost to inform you that you wars 
elected an honorary member of the SooiAtA de 
Physique et d’Histoire Maturolle de GenAve on the 
Srd Apnl, and that a diploma will be forwarded to 
you by the earliest opportuni^ After all the honours 
you have received, this littlo feather u hardly worthy 
of waving m your plume, but 1 am glad that Geneva 
should know how to approoiate your mont You 
receive great honours, my dear fhend, but that 
wbiob you oonier on our sex is still greater, for with 
talents acquirements of maaoulme magmtude 
you umte the most sensitive and retnwg modesty of 
the female sex j indeed, I know not any woman. 
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perhapR I might nay any human bemg, who would 
support 80 much af^auae without feeh^ the weak- 
new of vanity. Forgive me for allowing my pen to 
run away with this unduiguised praise, it looks so 
much like oomphment, but 1 assure you it comes 
straight from the heart, and you mtul know that it 
IS fuUy deserved.” Mn Maroot was the author of 
“Conversations on ChemiHtry”, which Faraday said 
“gave mo my foundation m that soionoe". 


Soaeties and Academies 

London 

Institute of Metab (Annual Ooneral Meeting), March 
8. H A Sloman Alloys of silver and beryllium. 
The constitution of the whole range of alloys in the 
silver-beryllium system has been redetermined by 
thermal and miurographio analyses Modifleations 
and amplifications of Oostorheld's original con- 
stitution^ diagram are proposed A description is 
mven of niw tamish-resiating silver alloys obtained 
by the addition to silver and to some 'standard' 
silvers of voiy small quantities of beryllium (’ E 
Phillips and J. D Okooan • Transverse tests of 
sand-cast aliuniniiim alloy bars The transverse test 
m the measiircmimt of the ductility of alloys of low 
elongation does not yield infonnation concerning 
ductility which is not obtamed o<]tially readily from 
the tonsile test when a high degree of accuracy of 
measurement is available D Hanson and K O 
WssT Constitution of cuppor-iron silicon alloys 
The solubility of iron in eoppiT is dooreusefl by the 
presence of silicon Over the greater portion of tho 
range of compositions cxamnieil, iron exists in tho 
alloys os such , its solubility in the solid state 
docroaiies rapidly with fall of timporaturc and be 
comes very small below 700° C Withm certain 
ranges of composition, iron and silicon oombme to 
form another oonstituent, probably FeSi, which 
forms a senes of alloys with tho a solid solution 
FeBi also appears to form systems of alloys with 
tho alplia, beta, gamins, delta and epsilon oonstituents 
of the copper silicon series The shape of tho liquidiis 
and solidus curves has been determined B Taylor 
Transformations in the copper-palladium alloys 
The determination of tho electrical reeistance- 
temperatum curves has been carried out with a 
much slower change of teniporaturo than had pre- 
viously boon used The ocourrenoo of two trans- 
formations at l(t-30 atomic per cent and Sft-50 
atomic per cent, reapeotively, and associated with 
difloront types of electrical resistance curve, has been 
confirmed Owen W. Ellis The malleability of 
nickel and of monel metal A discussion of tho eSwt 
of annealing temperatiim on tho harrlness of two 
rods, I in and 1 in m diameter, respectively, of oold- 
dmwn nickel, which were the subject of m^leability 
tests at temperatures varying from 200° to 1,100° C 
Tho relationship between energy of blow and por- 
oontagn reduction m height of normal ^-in. samples 
IS demonstrated, as is the influence of the mitial 
hardness of the some material on ita resistonoe to 
deformation at 750° C John L Hacohton and 
J M. Payne ; Alloys of magnesium research. ( 1) The 
constitution of the mognemum-rioh allc^ of mag- 
nesium and nickel The constitution of magnesium 
alloys oontaming up to 60 per oent nickel hu been 
studied by thermal and miorosoopio methods. 
Magnesium forms a euteotio wiHi the compound 


Mg,Ni at a temperature of 607° C. and a com- 
position of 23 6 Mr cent nickel. The solubility 
of nickel in solid magnesium is less than 0 1 
per CMit 

Royal Meteorological Society, Feb 21 Chano-Wanii 
Ti; China rainfall and world weather Walker’s 
shorter method lias been used for the calculation of 
the correlation ooeffioients and his ontena havo been 
applied for testing the reliability of the ooeffloionts 
Four fairly homogeneous regions have been ohosm 
and the rainfall of each region is correlated with the 
pressure, temperature and ramfall of different seasons 
of vanuus important stations of the world Increased 
circulation of tho southern oscillation is generally 
responsible for the heavy ramfall of the rainy season 
in Cliina. The total correlation coefficients obtained 
from the equations for the North Chma coast, 
Yangtze Delta, Yangtze Valley and south-east 
China coast ore respectively 0 78, 0 62, 0 68 and 
0 68 C. E P Bboojcs The variation of the annual 
frequency of thunderstorms in relation to sunspots. 
Annual (Voqucnoies of thimderstorms aro formed for 
22 groups of stations m all parts of the world, ov'er 
periods up to 66 years, and aro compared with tho 
annual sunspot numbers When sunspots are 
numerous, thunderstorms are more frequent than 
usual in high northern latitudes and m the tropics, 
but in temperate latitudes tho relation, if any, is 
small Tlie lI|ycRr ‘thunderstorm cycle’ is then 
compared with the sunspot cycle, and the two are 
found to run parallel m Sweden and Siberia, but in 
maritime tropical areas the thunderstorm cycle lags 
about five months behind the sunspot cycle Over 
tho earth as a whole, the ffequoncy of thunderstorms 
at sunspot maximum averages about 22 per cent 
greater than the frequency at sunspot minimum 


Edinburoh 

Royal Soacty of Edmbuigb, February 6. R A. 
Flbwnq ; The psychology of crime and cnminals, 
with special refomnee to measures for reformation 
The importance of mental defect, of the evil nffects 
of new^per and other accounts of crimes, and of 
the influence of detective stones in cinema and 
theatre were stressed The great value of Borstal 
traming, provided there was careful grading of m- 
mates, was emphasised and its extension to cases 
outside the terms of tho existmg Act was urged 
Freud’s preconscious and unconscious thoones which 
presuppose a dynamic enoigy, attached to the 
thou^ts in both, stnving ror expression m the 
conscious are accepted, althou^ tiio present methods 
of psycho-analysis which take for granted the 
nooesHity of unoewthing all the sexual thoughts of 
tho onalysand, a procedure harmful for patient and 
psycho-Mudyst alike, are deprecated. 


Paris 

Academy of Sacaccs, February 6 (<7.ff , 198, 6IS- 
624) Juus Draoe . Systems of p^ial differential 
equations with two variables redumbla to a Laplace 
linear system Oarriel Bertrand and P Serrebcv ; 
The toximty of alutnmium according to its mode of 
entrance to the system. Contmuing their experi- 
ments on the alleg^ poisonous aotHNi of ahunmium 
derived tram oookmg utensils, the authors describe 
experiments on rabbits proving that when the metal 
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IS mtroduoed through the stomach its toxicity is only 
one fourth of that when mtroduoed by mjeotion 
Ibe view that aluminium introduced mto food from 
looking vessels is less poisonous than other metals 
ouch SB copper and nickel mtroduoed mto food in 
the same way is confirmed J, Maao The deoom- 
]>osition of a nucleus mto oanomcal nuclei Louis 
Koy The separating power [of telescopes] for two 
ritual components. E Mathias , The storm of 
June 1, 1D33, at Hanoi (Tonkm). J DuudonnA 
Vio maximum modulus of the aoros of a polynomial. 
Seboe Tchounikhw The problem of the two 
elsHHes of a finite group Bxbthamd Oambcek 
Tetrahedra inscribed in a skew cubic and ciroum- 
senbed with a developable of class 3 or a quadric 
J Dbuartx ■ The application of the theory of 
mean periodic functions to the rosohitinn of certain 
inh-gral equations J Avankbsoit Inequalities 
concerning the movements of revolution of a viscous 
fluid CaIus Jacob The problnm of local unirity 
concerning the fiow of heavy liquids Tchanu 
Tr Lou A new mode of ignition in the internal 
(umbustion motor The action of the high tempera- 
ture of a disruptive discharge is not always indis- 
pensable for igmtion , the silent discharge (effluve) 
IS fsiually efficacious Jean Masoaht Tho light of 
shooting stars Discussion of the mechanical and 
elcotncal theories regemding the production of light 
by meteorites the author considers the mechanical 
theory best accords with the known facts Ch 
Fabhv ■ Remarks on the preceding communication 
While it IS clear that tho greater port of the light 
from a shooting star and tho whole of that from its 
luminous trail is duo to the luminosity of a gas, tho 
mechanism of this emission is not clear L Gold- 
stein . Tho theory of the elcotnc discharge 
ICmmanuel Uaubbtta The measurement or tho 
dotootion of weak olternatmg currents Y Ruoard 
Tho working of bigrid frequency changers Jean 
Peltier The magnetic exploration of metallic 
specimens P Daurb anil A Kabtleb . Tlie fluores- 
UTioe of lodme vapour excited by circularly polansod 
light mid observed longitudinally. Mme lakME 
Curie and J Joliot llio chemical separation of 
new radio elements emittmg positive electrons 
Study of the effects of the irradiation of boron, 
alummium and magnesium with tho a rays of 
polonium The results obtained furnish tho first 
chemical proof of the transformations and the capture 
of the particles by the transformed nuclei The now 
elements are named radionitrogen, radiophosphorus 
and radiosilicon. Jean Thibaud . The dematenalisa- 
tion of the positive eleotrons OAbard Petiau 
The representation of the nuclear transformations 
Alberto IhcTUi . Tho kmemotio method of quanti- 
tative spectrum annlynis The method depenils on 
the measurement of the moss of tho ohemtoal elements 
by means of the vanation of ime of their Imue during 
Its oleotro-vaponoation made with the eleotrio arc 
W Bronibwski and K Wbbolowsei The 
mechamoal properties of the gold-oopper alloys 
Edouard Rbmcker : Study of the sofbenmg of 
Vitreous bodies. The velocity of penetration of a 
noodle at constant temperature under the action of 
a spring is taken as an index of plasticity. Quiokabo 
AdiKirption and oatafysis on alumina, J. P. Matrieu 
1116 hydrolyau of some alkahne metallotartrates. 
Marcel Ballat ■ Some propertiea of a ouproniokeU 
contammg beryllium. M. HAtaannxr : The naturo 
of the n^ioooUoids. The colloidal solutiona givmi 
by bismuth nitrate. J. Prat ■ The action of hydro- 


bromic acid on phcnylarsmic acid and p-ammo- 
phfinylarsmio acid L. Boyer The experimental 
study of the modification of tho facies of crystals 
which grow in a solution oontaiiung certam foreign 
substances H Dbbville • The dome-shaped nd^ 
of the Cambrian limestones of the region of Carteret 
(Manche) J. Bondon, L Clariond and L 
Neltner a new section of the Djobel Sarro 
(Soliaran Morocco) Emm de Martonne . The 
an\que diagonal of South Amerim Paul Chau- 
CMABD The proportion of dissolxod oxygon m 
the waters of the estuary of tho Seine F M. 
Beroounioux The group of piciirodire Chelonians 
m the course of geological tune L Jolraitd .Sub- 
fossil vertebrates of Aracnia (Niger Colony) Mmc 
K Im Blanc . Tho rqirodiictiun of Chattoceroa 
paeudocunnsetum P Laviaiu: and P Jarobr 
Floral polymorphism Oynomonircia and gyno- 
cLiecia in Knaut%a anvtiata, Mllb Bouues Some 
results of embryonic over- and under-feeding in oats 
Maurice Piettre The riponing of wlieat grains 
The influence of some physicochemical phenomena. 
Mme L Nouvel Kegeneratmg power in slirimps 
The relations with the costing of tho shell anil the 
pxistenio of a cntieal threshold of iliflerentiation of 
tho regenerate M PakS and P Haber The action 
of tho infra red, visible and ultra-violet lays on 
hjemolytio alexin (complement) anil the absorption 
spectrum of guinea pig seruiii H JIierbv and B 
OouzoN Proof of the presenoi' of protoporphyrin 
of the blood by the fluoreseeiioe of its stannous com- 
plex In tho option of stannous chlorido on hwmatin 
and on htemoglobiii, a complex is formed wIiilIi b\ 
its fliioresoonce sjHsjtrum can be idontihed with 
certainty as tho stannous derivative of protopor- 
phyrm N KoDor.iRrr The mortality of mici* with 
and without tails Statistics of abortive embry-os 
RbnA Lriiroux and Gaston Kamon Tho pro- 
perties ot tho tetanus toxm mode hypertnxie 
(hypertoxin) By the action of acids the toxic piower 
of totanotoxin can bn increased thirty to eighty 
times S Nicolau and Mme. L Kofciowska llio 
transformation of the fixed rabio vims mto the 
common virus 


WASHINUrON, D C 

Nabonsl Academy of Sciences (Proc , 19, 991-10S8. 
Dec 16, 1938) L Harris, W Jost and R. W B 
Fbaiwb Separation of hydrogon isotopes by 
diffusion through palladium Hydrogen, produced 
by passing steam from 'electrolysed water’ containing 
I part m 1,000 of heavy isotope over heated iron, was 
pcissod through on eloctnoally hratod palladium tube 
The gns was enriched m the heavier isotopo 6-8 times 
whmi tho pressure was reduced from 760 mm to 
39 mm , and a further 1 6 times when it was reduced 
to 8 mm. Thus a ten-fold increase in oonoentration 
IS produced at one stage The method is not oon- 
Hitlernd as likely to compote with the electrolytic 
method, except m special ciroumstances. Theoretic- 
edly it suggests that diffusion of hydrogen through 
piJjadium IS an atomic process and that there is an 
activation factor operatmg m favour of the heavy 
isotope Harlow Shaflby and Jbnka Mohr ; 
Summary of a vanablo star survey m an external 
galaxy. A survey of Oepheid variable stars m the 
Largo lilBgellanio Cloud As a whole, about 1 6 per 
cent of the supergionts between absolute magnitudes 
- 1 and — 4 are Cepheid vanablm. The most 
numMous periods are 3-3 days, and no important 
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comilatuMi exwta between annpLtude of variation 
and luminoflity or period The diameter of the 
C loud M about twelve degreea and ita linear diameter 
not leas than 16 000 li^t yean Huniy Noaaa 
Rnssxix and Dokald H Mbnzel The temstnal 
abundanoe of the permanent gpuaea Although 
nitrogen a one of the most abundant elements m 
^tars and nebula on the earth it fonna 0 02 per 
cent only even of the superfioial material A theoroti 
cal discusiuon leads to the view that the so called 
permanent gases were mainly lost by esoape into 
spate withm a short time of the birth of the earth 
as matter ejected from oonsiderable depths m the 
min HajU/OW SHAiuJir On the linear diamotan 
of 126 large galaxies Nothing comparable m sise 
to our galuy has been found (diameter 80 kilopar 
sees) The average galaxy is a httle lees than 8 
kiloparsocs m diameter tlie Laige Mag Uanic 
Cloud IS comparable with the mean of the 186 
largest systems m 86 selected groups New values 
are derived for liatanoes and mean density of matter 
m these groups W E Cabtlk and Hans Naohtb 
H uit Linkage mterrelations of three genes for 
rex (short) coat m the rabbit Throe races of these 
rabbits with atmormally short soft and ptuah like 
hair and curly whiskers have arisen m recent years 
by a recessive mutation m a different goie The 
genes responsible for two of the mutations are m 
the same chromosome (10-18 per cent crossing 
over) but the other is in a different chromosome 
These races may become important oomroereially 
for their pelts W E Castuc The gone theoty 
m relation to blendmg inheritance Generally 
speaking alternative characters (gene deterramed) 
charaoterue mdividuals blending oharaotora are 
more fundamental and oharaotenae species genera 
and families The cytoplasm of the egg affords a 
mechanism (for example the organiser of the 
amphibian egg) for the transmission of such blending 
ohaiaotera though genes home in chromosomes may 
modify them The present assumption that they are 
determined mdirectly by genes is improved M 
DxmBso The oflfeot of X ray dosage cm sterihty 
and number of lothals m Dro$oplnla melanogast«r 
Working under standardised oonditiona mduoed 
stenbty and frequency of mduoed lethals are approxi 
mately proportional to dosage HabryH Lauohuk 
T te speoifio fonnula of heredity Mabovs M 
Rhoadbs (1) A oytogenetioal sti^ of a reoiprocal 
translcxiation in Aea (8) A secondary truomemmaue 
Q H Pabkbb The oolour changes of elaamobranch 
fishes Two skates indistinguishable m oolour became 
lighter and darker respectively when placed m a 
white and a black tank Changing the fish over 
reversed the changes one assuming a pinkish hue 
Two to twelve hours was required for the changes 
Edwin B Wilson On overlap Paul S Efstbin 
O n the temperature dependence of ferro magnetic 
saturation The theory of ferro maraetism deduced 
by the author ui 1938 fita very well data published 
by Alien and Constant which toad to the rule that 
the ratio o£|Muration mteosity at any temperature 
to that at tl mi fcsohite aero plotted against the ratio 
of temperatil||3o Cune pomt for all farro magnetw 
cnmNMjjMf theMbio system gives one universal curve 
JlT WALSH A duality m mterpototran to analytic 
fiinotionB by rational functions O A Mtijto 
Q raups mvolving a small number of squares F J 
Mubbay a theory for * operators amdogous to the 
theory of redueibihty for self adjomt tranafonnaticos 
m Hilbert spaoe 


Forthconung Events 

Friday, April 6 

SooDRY or Chbiocal Indusxbt (Chbmtcal Ensdcxbb 
iMO OBour)— at Leeds Jomt meeting with the York 
ahiro Section and the Fcxid Qroup Cemferenae on Air 
Conditioning with special leferenoe to the Focxl In 
dustnes Fepers ^ Dr Eher QnfHths Dr M C 
Marsh sad Dr L B!^ Lampitt 


Ninth iMTBiucAnoNAL Comobxss or Puu and Atfludd 
CH xmsTBY April 6 11 to be held at Madrid Prof O 
Forndndei preeident 
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Discovery and Invenuon 

T he importance of scientific research m the 
modem State no leas than m industry 
encourages disouBsions from time to time aa to the 
mechanism of discovery and the best means of 
encouraging it Dr Lampitt fur example in a 
recent address on fundamental problems of the 
food mdustry atresaed the importance even in 
mdustnal research of a tme spirit of inquiry the 
lack of which was hable to lo^ to unsound work 
which later mvestigaton would invalidate In 
stressing the importance of the spirit in which 
problems are faced he had in mind chiefly how 
ever the importance of a critical attitude towards 
experimental methods and published results he 
uttered a much needed wammg against the tendency 
to assume the validity of such results and the 
adequacy of an experimental teohmque without 
any ngorous verification of its suitability for the 
particular purpose in mind 
It IB unfortunately true that the cntioal spirit 
is not so general a oharaotenstio of the young 
research worker whether m industry or m aoademio 
work asisdesu^ble but this is only one indication 
that BCientifio trammg sometimes fails to impart 
the scientific spirit or the secret of sc lentifio method 
A discussion recently held by the Institution of 
Mcohamcal Engineers starting from a group of 
papers on invention and the mventor made a 
valuable contribution m this field by its attempt to 
elucidate the mental charaotenstice of the suooess 
ful inventor — an attempt m which we have made 
singularly httle progress since the da\s of Francis 
Bacon 

Some of the chief mventions upon which modem 
mdustnal development is founded such as the 
steam engme the powrer loom pnnting and gun 
powder were all made by persons working inde 
pendently of scientific research It is true that the 
discoveries of soionoe enlarged the bounds of in 
vention and opened up much more fruitful fields 
for the inventor but the technique like the motive 
of discovery differs essentially from that of m 
vention Tins is so widely trae that the adequacy 
of mvention as a basis of industrial progress is 
questioned by some shrewd observers who look 
instead to the much wider nse of smentifio 
methods in the acquisition and application of new 
knowledge 

It 18 mteresting m this connexion to note that 
Dr Lampitt atfinbuted the unsatiafaotoiy position 
of our knowledge of food problems partly to the 
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uae of hit or min methods Such methods have 
occasionally been successfhl, as witness Charles 
Goodyear s discovery after ten years of such 
haphaxard work that sulphur was the agent 
necessary to effect vulcanisation They are too 
prodigal of tune and money to bo apphoable under 
the team work conditions prevalent m modem 
industry, and the firm or industry which chngs 
to them IB destined speedily to be outstripped by 
its oompetitore 

Without providing us with a full philosophy of 
discovery, the discussion to which we refer 
although relating mainly to mvention u highly 
suggestive in material from which such a philosophy 
might be evolved or at least m stressing factors 
to be cultivated in the trammg of those under 
taking a can er of scientific research The import 
ance of accurate observation and experimental 
abihty need no further discussion They have been 
accepted smee Galileos day as the basis of 
sdontific research and Bacon s exposition of the 
possibihties of the scientific method assumed their 
use in the formulation and verification of hypo 
thesis 

The importance of an accurate knowledge of the 
present position as a starting point if duphcation 
of effort IB to be avoided should be obvious, but 
the importance of sifting that knowledge is often 
missed, as is the danger of paralysuig imtiative 
through excessive knowledge of detail At this 
pomt our modem examination system exermses 
some of its most baneful effects Only a clear 
understandmg of what is mvolved in the scientific 
method and a firm grasp of its essential pnnciples, 
can enable the young mvestigator to day to find 
his way through the hterature beanng on his 
problem and avoid alike the mortification of merely 
repeating some previous work and the detemng 
or deadening influence of massed knowledge 
Creative science is as dependent as creative art 
upon a sense of values and upon intuition linked 
to imagmation 

The further suggestion was made that youth is 
an important factor in creative work By this 
we must understand the resilienoe and alertness 
of mind which are charactenstio of those between 
twenty five and forty years of age, but by no means 
their moniqioly Beyond that age, maturity of judg* 
ment and expenenoe tend to be offiwt by habits 
of conservatism and oomplaoenoy, not to mention 
the bondage of the preoonoeirad idea from which 
comparatively few are able to free themselves 
So far as science is concerned, however, rash is he 


who attempts to fix an age linut beyond which 
brilliant discovery and creative thought are rare 
and unexpected On the contrary, Bavink pomted 
out quite recently that the really important 
discoveries in modem scienoe are ma^y the work 
of those who have long been at a 'position of 
emmenoe m their chosen field 

If the charge of groovmess or lack of receptivity 
can rarely be brought agauist the real leaders of 
scientific thought, the important contnbutions 
which have come from those outside the industry 
in which the discovery or mvention finds scope 
IB a sigmficant remmder of the value and inspira 
tion which a fresh outlook may possess Thu is 
true not merely of scientific disoovory but of m 
vention also Benjamin Huntsman was a clock 
maker whose desire for better steel for his springs 
constramed him to mvent cmcible steel Henry 
Oort was a navy agent when he invented the 
puddling process for wrought iron and Ark 
wnght was a barber before he applied himself to 
the problems of spinning 

To the influence of professional organisations 
which may at tunes impede progress we have 
recently referred, but there ate other personal 
qualities which are important The abihty to 
utilise the hterature without beuig suppressed by 
it IS laigely dependent on a capacity for assimila 
tion which m gemus is often limited to a narrow 
field The boro orgamo chemist may be almost 
unteachable as regards mathematioB, and a 
mochanioal gemus may find electnoity a sealed 
book 

The place of uutiative in the make up of 
the investigator has already been emphasised 
The capacity for concentrated effort is another 
important factor and while a capacity for taking 
infinite pains docs not constitute gemus, gemus 
18 rarely without that capacity, at least m directions 
which serve its ends Moreover, this capacity for 
concentrated effort is closely related to that desira 
to see the work executed in the most thorough 
and efiloient way which is an essential part of the 
scientific spmt 

There are many other quahties which are to be 
found or desired in the scientifio mvestigator and 
which condition his success whether m industrial 
or m purely scientific worii In both, the capacity 
for CO operation is of growmg unportanoe Both 
classes are required, though m varying degree, to oo* 
operate with other workers, sometimes in different 
luBnohes of scienoe, m an attack on a 'common 
objective’ Both are sometunea oonoemed with 
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enlisting the interest uid support of those possess- 
ing merely traditional or practical knowledge ; and 
both are also interested in the wider dissemination 
of the new knowledge, particularly m our teohmoal 
schools. 

To get a more scientiiio basis into industry, 
particularly our traditional industry, mvolves 
close co-operation between the man of hfe-long 
expenenoe and the scientific worker. Such co- 
operation has a cumulative efifect. It does far 
more than merely assist in the conduct of the 
mdustry on scientifio hnes, the solution of funda- 
mental problems, or the reconciliation of art and 
industrial practice and craftsmanship The new 
problems it throws up provide a contmual and 
invaluable stimulus to the scientific worker, which 
of itself IS likely to yield noh fruit in the creative 
work which it mates. 


Rontgen, and the Discovery of X-Rays 
Wtlkdm Conrad Bontgen and the Early Htatory 
of the Roentgen Rays By Otto Qlasser With a 
Chapter Personal Remtntscences of W C \ 
RoiUgen, by Margaret Boven Pp xii-t-494 
(London John Bale, Sons, and Daiiielsson, 
Ltd , 1933 ) 32s 6d net 

L ooking backward we can see very clearly 
-s the monumental character of the discovery 
of the X-rays by Wilhelm Conrad Bontgen m 
November 1895 This was truly the beginnmg of 
the ‘new physics’ and the first of a senes of pro- 
found and basic revelations, which oven now show 
no sign of ending It is given to few men of science 
to make discovenes which attract world-wide and 
lastmg attention, but the X-rays with their 
amazing penetrating powers, and their immediate 
and beneficent apphoation m mediano, mode an 
appeal to men of soience and laymen alike, which 
18 not hkely to be surpassed in our time Bdntgen’s 
discovery m fact, as Sir J J Thomson remarked 
m his Redo lecture on July 10, 1890, ^'appealed 
to the strongest of all human attributes, namely, 
cunosity” 

The recent pubheation of a biography of Rfint^n 
by Dr. Otto Glasser is a timely reminder of very 
stirring days. At the penod of his discovery, Prof. 
Rbntgen was in hw fiftieth year, and held the 
position of director of the Physical Institute of the 
Umvemty of Wdrebutg He was bom at Lennep, 
m the German Rhineland, but his early youth was 
largely spentin Holland, towhich country his parents 


emigrated when he, an only child, was three yearsold 
He had a chequered school hfe at Utrecht, which 
ended in his taking up at the age of twenty years 
the study of mechanical enginooriiig at the Zurich 
Polytechmc School Three years later he obtained 
his Ph D and was appointed assistant to Kundt, 
who had succeeded Clausius in the chair of physics 
at Zurich Kundt's friendship helped to settle 
Rontgon’s future career tor him, and ho accom- 
panied Kundt when the latter was called to 
Wurzburg and afterwards to Strassburg At the 
age of thirty-four years. Rontgen was appointed 
professor of physics at Giessen, and nine years later 
(m 1888) succeeded Kohlrausoh at Wurzburg 
Rontgon’s interests were spread over a wide 
range of physics, though most of his published 
papers dealt with heat and general physics He 
devoted, however, considerable attention to pyro- 
and piezo-electnoal effects m crystals, and m 1888 
he conducted important fimdamental mvestiga- 
tions which established the magnetic effects re- 
Bultmg from the motion of a dielectnc between two 
electrically charged condenser plates Rontgen's 
outlook on physics was thoroughly classical and 
his natural bent for exact expenmental work, 
which had been strengthened by the mfiuence of 
Clausius, remamed with him all his days He made 
little use of mathematics, but got his results with 
ingemous and simple eqmpment much of which he 
constructed himself He greatly appreciated an 
abibty to improvise apparatus, and held the view 
that a man should be able to make everything 
really necessary with a pocket knife It is, there- 
fore, not surprising that ho normally dispensed 
with the services of an assistant and preferred to 
make his own observations 

Rontgen had been at Wurzbuig some five years 
when, in the early part of 1893, Helmholtz (then 
president of the Reichsanstalt) in a remarkable 
paper published m Wiedemanns Annalen m 1893, 
predicted the properties of electromagnetic waves 
of various lengths, and inter aha forecast a high 
penetrating ability and small reftwngibility for 
waves of atomic dimensions There is no evidence, 
however, tliat Rontgen was infiuenoed by this 
paper when m October 1895 he decided to make 
some experiments with cathode rays Rather 
would it appear that he was attracted by the con- 
temporary work of Hertz and Lenard on eleotncal 
discharges m evacuated tubes Following Lenard’s 
practice, Rwtgea completely enclosed the dis- 
charge tube within black paper The room was 
darkened and Rdbtgen, who was working alone 
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late in the evening, saw a small peoe of paper 
painted mth banum platino-oyanide and lying on 
the bench, shmo out brightly. This was cm Friday, 
November 8, 1806 Bbntgen kept his own counsel 
lor several weeks, apparently telling neither his 
staff nor his wife, who could find no explanation 
of his lateness for meals, his lack of appetite, his 
ill humour, his complete absence of conversation 
and hiB hurried returns to the laboratory Rontgen 
was, m fact, slowly convmcing himself by repeated 
experiments that he was not the victim of hal- 
hieination and that here was a new type of 
radiation with penetratmg powers which appeared 
mcredible Ho presently came to appreciate the 
fbll significance of his discovery, and with the 
remark to his wife "Now the devil will be to pay" 
released his momentous announcement m the form 
of a prehminary eommumcation "On a New Kmd 
of Rays" which ho presented to the Physical 
Medical Society of Wurzburg at the end of 
December dunng the Christmas recess. 

This paper was prmted and circulated prior to 
reading. In it Rontgen clearly identified the source 
of the "X-rays”, as he styled them, with the 
region of impact of the cathode rays on the glass 
walls of the tube He also established the de- 
pendence of the penetrability of the rays on the 
density and thidbiess of the obstacle, their pro- 
perties of ozdting fiuorosconce and affecting a 
photographic plate, the absence of regular reflec- 
tion or of appreciable refiaction (the refiactive 
mdex of water was less than 1 06), the absonco of 
magnetic deflection, etc Ho inclined to the view 
that the rays were longitudinal vibrations m the 
ether. The paper was supplemented by shadow 
pictures of many objects, mcludmg the bones of 
the hand 

Rbntgen sent copies of his paper and X-ray 
pictures to a number of friends, mcludmg Sir 
Arthur Sohnster at Manchester, who wrote an 
aitiole on the rays in the Bntuh Medteal Journal 
of January 11, 1896. The news of the discovery 
first reached London on January 0 and was thenoo 
cabled the world over Rontgen’s paper was 
speedily translated into many languages. Natubb 
first referred to it on January 16, and followed 
this up with a translation of the complete paper 
on January 23. Mr. Campbell Bwinton appears to 
have published in January the first X-ray photo- 
graph taken in Great Bntam. On Januaiy 27, 
Sir J. J. Thomson desonbed his experiments on 
the X-rays to the Cambridge Philoeophioal Society, 
experiments which, one recalls, speedily led him 


to the study of gaseous ionisation and conduction, 
followed a year later by his discovery of the 
electron, '^e world acclaimed another monu- 
mental discovery, and the Cavendish Laboratory, 
under its famous chief, became a magnet for the 
physicists of every land 

Among other British X-ray pioneers were Sir 
Oliver Lodge, Lord Blythswood, Prof A W. 
Porter, Dr J MacIntyre, Prof Silvanus Thompson, 
Sir James Mackenzie Davidson and Sir Herbert 
Jackson, each of whom made important contri- 
butions The first journal in the world to be 
devoted exclusively to X-ray matters was founded 
m Great Bntam by Sidney Rowland m May 1896, 
under the title of Archives of Chmcal Sktagrapky. 
This IS now the BrUish Journal of Radwlogy The 
Bntish Rontgen Society, which was founded in 
1897, was also the first society to bo originated in 
any country with the object of studying the 
X-rays Rbntgen was one of its first honorary 
members. 

Dr. Glasser’s arrestmg book mclndes many 
examples of the amazing mterest excited in the 
public press, both popular and scientific Ludic- 
rous misconceptions prevailed m many quarters 
The new rays would render privacy impossible 
The Pall Matt Gazette m March 1896 referred to 
the "revolting mdecency" of it all and called for 
legislative restriction of the severest kind Mr 
Punch found repeated inspiration in the rays for 
both rhyme and cartoon. The most fantastic 
stones found ciedonco, despite openly voiced 
scepticism m some quarters of any semblance of 
truth m the discovery. Beams of sensational 
matter emanated from Edison’s laboratory m 
Amonca . "he and his staff worked through 
seventy hours without intermission, a hand organ 
bemg employed dunng the latter hours to aaaut 
m keepmg the force awake". Fortunately the 
pace was too hot to last, but until the general 
fever of excitement bad abated, the new rays 
became in many countnes the tool of the charlatan, 
who exploited them as his faney lay, whether m 
the direction of alchemy, vivisection, spiritualism, 
telepathy, soul photography or soothsaying. 

On March 9, 1896, Rontgen submitted his seoend 
communication to the Wtlrzbuig Physical Medical 
Society. He refers to the supenority of a platmum 
target as a generator of X-rays Mid the successful 
use of a concave cathode and a 46* target (a design 
which Crookes had developed m 1879 for other 
purposes). He remarks car the usefnlneaB of a 
Tesla transformer as a means of exdtiiig an X-ray 
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tube. Mott of the maaacM it devoted to the aotion 
of X-nyt in ditoharging electrified hodiea in air. 

A year later (March 10, 1897) Bdntgen puhlithed 
hit third and last memoir. He remarkt on the 
scattering of X-rays hy air, on the general uni- 
fonmty of emission of X-rays firom a tube m 
different directions, on the different penetratmg 
powers of rays from ‘soft’ and ‘hard’ tubes, 
on the gradual hardening of X-ray tubes with 
use, etc 

After his third memoir Rontgen published httlo 
more on X-rays He left Wfirzburg m 1000 for 
Munich, where he resumed his early researches on 
the physical properties of crystals Laue’s famous 
crystal diffraction experiments on X-rays m 1912, 
followed by those of the Braggs, must have 
afforded Bdntgen great gratification He himself 
had unsuccessfully tried to refiect and diffract the 
rays, and ho also lived to sec in 1922 A H Compton 
specularly reflect X-rays from glass and silver at 
tiny glancing angles In 1924, a year after 
Rdntgen’s death, Siogbahn and his coadjutors 
pnsmatioally refracted the rays, the angle of 
deviation for a glass prism amounting to only a 
few seconds of arc, the refractive index being loss 
than umty, as forecast by the classical Drude- 
Lorents theory of dispersion In 192S, A H. 
Compton and Doan successfully diffracted the 
X-rays by the use of ruled gratmgs on speculum 
and extremely small glancing angles The nature 
of the X-rays was long the subject of controversy, 
but these several experiments all played their port 
in finally establishing the position of the rays as 
radiation with wave-lengths of the order of atomic 
magnitude. 

For some years distinctions were lavished upon 
Bdntgen, but his essmtial modesty uid shyness 
remained unaffected He refused to derive any 
financial advantage from his discovery, nor would 
he oonsent to lecture either to the Beichstag or 
the British Association. He received jointly with 
Lenard the Bnmford medal of the Bo^al Society. 
He dechned the title ‘von’, and the offer of the 
presidency of the Beichsanstalt in 1904 The first 
Nobel piixo for physios was awarded to him in 
1901, and in his will he left the prize to the 
University of Wfirzbutg, but tbis together with 
his perso^ fortune became valueless as a result 
of the defiation after the War. 

Miss Boveri, a olose friend of Bontgen, oon- 
tnbjites to Dr. Qlasser’s book an intimate personal'' 
study of Bdntgen. There is an amusing story of 
how Bdntgen, who had an excitable temperament 


and bad been rather spoiled as a boy, became 
embroiled m a terrific argument with his wife 
during a walk. In his anger he stopped a passing 
cab, bundled her into it, paid her fore home and 
oontmued his walk alone He was fond of cards, 
but a bad loser ■ he would pound the table when 
his hand was a poor one, and if his partner played 
badly he would become so angry that some of his 
friends refused to play with him under any con- 
sideration However, these were minor weaknesses 
He was kind-hearted and fond of children, and 
having none of his own, adopted a meoe of his 
wife’s B«>ntgen, who was cautious, reserved and 
extremely independent, did not make friends 
easily He was fond of outdoor hfo, and never 
lost his love of certain of the Swiss alpine resorts, 
whore his tall athletic bearded figure was well 
known He had a strong aversion to motor-cars 
Everythmg he did he took up with great mtensity 
and zest Ho hated spooches and rhetoric m any 
form and his lectures, sound and clear though 
they were, did not make wide appeal to bis 
students He refused, as he said, to ‘pamper’ 
them, and the ill-prepared dreaded his examina- 
tions, because ho did not regard routme questions 
as a test of mtolhgent knowledge 

Dunng the War Rontgen allowed himself to bo 
persuaded mto signing the proclamation of the 
'mnety-three mtelleotualB’ and gave up his Rum- 
ford medal to be melted for gold, but m his later 
Mid calmer years he regretted that he had been 
led into such matters He denved great oonsolation 
that his discovery had oontnbuted so much to the 
amehoration of the suffering of the wounded 
among friend and foe He died m his seventy- 
eighth year on February 10, 1023. 

Many havo wondered that the discovery of 
X-rays had not been made long before it fell to 
Bdntgen, for numerous workers must have pro- 
duced the rays in abundance, certainly dunng the 
previous fifteen years It was perhaps inevitable, 
therefore, that the fiood of contemporary appre- 
ciation was tinged here uid there with not over- 
kindly comment, but m looking backward we may 
recall with Dr Qlasser the words of Kircher, a 
seventeenth century predecessor of Bdntgen, who 
remarked, “Nature often allows amazmg miracles 
to be produced which originate from the most 
ordinaiy observations and which are, however, 
reoognii^ only by those who are equipped with 
sagadty and reeearoh acumen, and who consult 
experience, the teacher of everything’^ 

G. W C. Kayk. 
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Physical Chemistry of the Proteins 
Handbuch der KoUmdinssenschaft in Etnzeldar- 
ateUungen . Herausgegeben von Prof Dr 
Wolfgang Ostwald Band 6 KoUotdchemte 

drr Etwftaskorper Von Prof Dr Wo Pauli 
und Dr Emmerich Valk6 Zweite vbllig neu 
bearboitete Auflago Pp xiv+363 (Dresden 

und Leipzig Theodor Stemkopif, 1933 ) 28 
gold marks 

T he first edition of this monograph was pub- 
lished in 1920 , since that time there have 
been important dovolopmonts both m the tbeo- 
retical and the practical aspects of this subject, 
among which may be mentioned the conception 
of the ammo acid as a zwtUerton, the general 
adoption of the aetivity notation, the measure- 
ments of molecular weights of proteins and the 
apphcation of the intcnonic attraction theory of 
strong electrolytes to protein systems 
In the preparation of the second edition, Prof 
Pauli has boon assisted by Dr Valkd, who is ]omt 
author with him of the larger textbook “Electro- 
ohemie der Kolloide" The authors are to be 
congratulated m that they have gone far towards 
the achievement of the purpose sot forth m the 
general preface to the series of monographs by 
their general editor. Prof Wo Ostwald, namely, 
that the publications should serve the purpose of 
collecting and correlating papers on the subject of 
colloid science that are widely dispersed through 
an extremely laige number of diverse journals 
The authors have amassed data from physical, 
chemical, biological and technical publications, 
and the mode of presentation is much to bo com- 
mended, in that the results under discussion are 
largely given m the form of tables and curves, and 
diagrams descriptive of the techmque employed 
are provided in many oases 
The chapter in which the mobilities of protem 
ions are discussed is of special value, as it includes 
a description of the methods uid results of Tiselius, 
which wore pubhshed m a journal difficult of 
aooess. The section dealing with the hydration of 
proteins is a lucid and ducnminating summary of 
the subject, in which special prommenoe is given 
to the mteresting researches of Sorensen, of Weber 
and of Moran 

The reference made to tha work of Sorensen, 
Linderstrom-Lang and Lund is rather brief m 
view of its importanoe. Thdr paper included the 
first definition of the isoiomc point, and a com- 
prehensive study of the effects of salts on the 


ionisation of proteins The studies of gas and 
electrolyte equihbna in the blood, published by 
Van Slyke and his colleagues, have been omitted. 

It 18 to be regretted that the second chapter, 
entitled “The Chemistry of Proteins”, should be 
so short, and that allusion to the stimulating 
papers of Max Bergmann should be restricted 
merely to references The hypothesis due to 
K H Meyer and Mark, that the protein molecule 
consists of a long main valence chain, is given 
greater prominence Reference is made to Meyer’s 
hypothesis that protom exists m solution in the 
form of aggregates or micelles In the light of 
Svedberg’s work on the constancy of the molecular 
weights of proteins over a range of protem con- 
centrations described m Chap xm, it would seem 
that the aggregation theory cannot have an um- 
versal apphcation Svedberg has shown, moreover, 
that in the case of many proteins, the sedimenta- 
tion velooities agree with those calculated for 
spherical molecules 

The recent mvestigations of Sorensen and his 
colleagues on the fractionation of proteins, and 
the Bolubihties as affected by the mass of the solid 
phase, are desenbed m Chap vii Sorensen has 
concluded that purified proteins are not chemical 
individuals, but systems of components which 
dissociate reversibly The solubihties of fraction- 
ated globulins mdicate that the solid phases may 
be complexes of ou- and pseudo-globuhn 

Many tables of data relatmg to the physical 
properties of proteins, mcludmg their dieleotno 
constants, have been given , a very considerable 
part of this material is not available m any other 
textbook on proteins. As an mclusive summary of 
recent investigations m this field, the handbook of 
Pauli and Valk6 should be most useful to those 
mterested m the physical chemistry of the proteins. 

O 8 . Adaib 

Micro-organisms and Insects 

L’Infeetton eka lu tnseeUt . tmmuntU et ayrnbioae. 

Par Dr. A Paillot Pp 636. (Lyon • Libraine 

mddicale et soientifique, 1933 ) 100 francs 

T^R A PAILLOT has devoted a number of 
A-/ years to the study of the diseases and 
other roicrobic mfections of inseots. In the jHesent 
work he reviews various aspects of insect micro- 
biology and mocffporatss the result of his own 
researches The broader theocetical problems of 
immunity and symbiosis are discussed at length, 
while the morphology and biology of a large 
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number of disease, and other, organisms are 
dearly dosonbed and figured This volume » not 
an exhaustive treatise on its subject , such an 
aim was not the author’s intention The reader 
will find some phases more fully treated than 
others, while oortain aspects are omitted, or come 
in for very cursoiy mention 
The book is divided into seven parts of these, 
the first four parts deal respectively with maladies 
of protozoan origin, fungal diseases, diseases due 
to viruses and to bactena The fifth part is con- 
cerned with anti-bactenal immimity and its 
phases among insects The author discusses at 
length the subject of natural and acquired im- 
munity and concludes that they are due to both 
cellular and humoral reactions He considers, 
however, that the expenraental evidence shows 
that the reactions of the blood plasma itself arc 
of greati'r importance in this aspect than cellular, 
nr phagocytic, activities 

Part SIX is a very full account of symbiosis in 
various species of aphides Symbiosis is not dis- 
cussed with reference to other insects since the , 


author’s original observations are concerned with 
the group just mentioned This part includes a 
very full account of the cytology and the trans- 
mission of the specific micro-organisms from 
generation to generation of their hosts The 
biochemical side of the subject is not discussed 
and we arc still in the dark as to the nature of 
the mutual reactions that are involved Dr 
Paillot elaborates the interesting theory that 
symbiosis in aphides has developed from bacterial 
infection The micro-organisms, he claims, have 
been able to establish their permanent relationship 
owing to a progressive diminution of their virulence, 
so that they have become completely inoffensive 
and ultimately beneficial Part seven is concerned 
with the practical side of insect microbiology The 
utilisation of disease* organisms in pest control 
and their rdle in the transmission of human and 
ammal maladies are discussed in this section 
The book concludes with a classified bibho- 
graphy, ninmng to about fifty pages, together 
with indexes to subjects and authors’ names 
A D Ihhs 


Short 

Alien' 8 Commertitd Organxe Analtf8wi Vol 10 
Hamoglobxn and ita Denvatives, Albxmvnoida 
or Sckroprotexna, Strxtclural ProUxna, Examxna- 
txon of Foodstufft for Vxtamxn8, the Hormones, 
the Idenlxfioahon of Unknown Woods and Char- 
coals, the Pectxc Substances Editor Dr (< 
Ainsworth Mitchell Fifth eibtion, revised and 
partly rewritten Pp xi + 817 (London J 
and A Churchill, 1033 ) 32« 

With the pubhoation of the tenth volume of 
“Allen’s Commercial Organic Analysis’’, the fifth 
edition of this comprehensive work is completed 
A decade has passed smee the issue of the first 
volume of this edition and, in the mterval, many 
branches of apphed chemistry have mcreased m 
importance , even now a part of this edition is out of 
date, especially for data contained in the volumes 
publish^ so far back as 1024 or 1026. The editor 
has taken advantage of the issue of this final 
volume to include a number of subjects of recent 
techmoal importanoe, so that there is no definite 
connecting liu between the subject matter of the 
various chapters These new sections mclude such 
subjects as luemoglobin, albnmmoids, vitamins m 
foo^uffs, hormones and special wo^ chwcoals 
A section on fibroids in a former edifaon has now 
been extended and includes a laige amount of 
data on natural and artificial silk, nun, hairs and 
wool. Pectin substances have bem given speoiai- 
oonsideration and the mialitative and quantitative 
examination of such substances is oonsideted. 

The reviewer has hod an opportumty of checking 


Reviews 

the methods of pectin analyses given in the work 
and finds them very detail^ and reliable In the 
estimation of pcetm substances (p 624) thuro is 
an inaccuracv m the making up of the standard 
solution, and the subsequent statement that a 
molecule of furfural hberates exactly two atoms 
of bromine from potassium bromide might bo 
expressed differently 

This final volume also includes a useful 260-paga 
subject index supplement for the whole edition 
The fifth edition of ‘Allen’ is the most authoritative 
and complete work on commercial or applied 
organic analysis which has over been pubhshed. 
It IS absolutely indisjioiisable to the analyst and 
works chemist, and no chemical reference library 
will be complete without it J RKinLY. 

A Handbook of Child Psychology Edited by Carl 
Murchison (The International University Senes 
m Psychology) Second edition revised Pp 
xu-l-066 (Worcester, Mass • Clark University 
Press , London . Oxford University Press, 
1933 ) 24«. 6d net 

Ir one turns over the pages of a psychological 
treatise written a generation or two ago, one 
finds that what it mostly comes to is a patient 
analysis of adult consciousness, the method 
employed being that of introspection. Expen- 
mental psycholo^, involving objective measure- 
ment am claiming to be scientific, was slowly 
making its way, and is now very extensively 
cultivated Of child psychology the same can 
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aoaroely be sai^. James Sally’s "Studies of Child- 
hood” (1895) was in Great Britam a pioneer book 
and 18 still quotable. But certamly not in Great 
Bntain, nor even in the United States, has child 
psychology received the attention of the ablest 
mvestigators to the extent which one would 
have wought to be its due Therefore genetic 
as distinguished from analytic psychology has 
suffered 

That progress is being made, however, is shown 
by the latest addition to the International Um- 
versity Series in Psychology So rapidly is the 
subject advancmg t^t this second edition of the 
"Handbook of Child Psychology" bears httle 
resemblance to the first, published httle more 
than three years ago In twenty-four closely 
packed chapters the latest work on the scientific 
study of children is summansod, not for the 
general reader, but for experts, by experts As 
the book u of Amoncan origin it would m any 
case have been natural that most of the con- 
tributors should be American, but as a matter of 
fact it was inevitably so, because most of the 
research work has been done by Amenoans Single 
contributions come also from Toronto, Vienna, 
Berlin and Geneva, but none from Great Britain. 
Ten of the contnbutors are women, one of whom 
makes a remark which some of the men would 
do well to take to heart "Too much work upon 
these problems is being done with paper and adding 
machines, and too little with human beings" 

Sfcent Advances in Psychiatry By Dr Henry 

Devine Second edition Pp xi -I 304 (London 

J and A Churchill, 1933) 12a 6d 
It is very gratifying to note a marked improve- 
ment in the second edition of this book The first 
eilition was very good, but Dr Devme is to be 
congratulated on the additions and alterations he 
has made Three new chapters have been added, 
dealing with "Germmal Inhontance m the 
Psychoses”, "Mental Disturbances in Pernicious 
Anemia” and "Mental Disorders and Deficient 
Oxidation” 

It is a very groat pity that the work on toxio 
fool m the psychoses is practically uncontrolled 
There is ne^ of the mvestigation of a senes of 
1,000 normal cases, particularly with reference to 
the presence of infections in the sinuses and the 
bowel. The work of the toxic schools is uncon- 
vmemg without control. 

We would like to have seen some mention of the 
use of diathermy in the treatment of general 
paralysis of induced pyrexia The use of malaria 
IS attended by a oertom death-rate due to the 
malaria alone The results from diathermy are | 
just as good as from malana, particularly if com- 
buied with tryporsamide. In the next edition, 
will Dr Devme give us a chapter devoted to 
occupational therapy, which plays such a very 
impentont port in the modem treatment of mental 
illness? 

This is one of the best Bntish books on 
psyeliiatry. 


Handtmeh der Physsk Herausgemben von H. 

I Qeiger und Karl Soheol Zweite Auflage. Band 
24, Tell 1 ' QiumtaUheorie Bedimert vim A. 
Smekal. Pp ix -1-853. (Berlm Juhus Springer, 
1933 ) 79 gold marks 

The advances m quantum theory have of late 
been so rapid that most workers in theoretical 
physics must appreciate the pubhcation of vol 24 
of the well-known "Geiger-Soheel Handbuoh der 
Physik" Part 1 of this volume is now available , 
unfortunately, it is impossible to do more than 
outline its contents here It contains a description 
of the ongm and development of the older or 
classical quantum theory by Rubmowioz, followed 
by a treatment of the general prmciples of wave 
mechanics by W Pauh Bethe discusses the 
quantum mechames of one- and two-electron 
problems, while Hund contributes a very important 
article on the quantum mechanics of atomic and 
molecular structure Wentcel is responsible for 
a section on collision and radiation processes, and 
N F Mott contributes the concludmg section on 
the apphcation of wave mechanics to nuclear 
physics The whole production is of the same 
high standard of excellence as its precursors 

Mampulattvs Surgery ByA S Blundell Bankart 
(^^em Rurgioal Monographs ) Pp xu ■+• 160 + 
17 plates (London * Constable and Co , Ltd , 
1932 ) 7s 6d net 

j If the practice of mampulative surgery is almost 
a monopoly of the bone-setter, the medical pro- 
fession alone is to blame The art of manipulation, 
with its therajieutio mdioations and contra- 
mdications, has received but scanty attention m 
the cumculum of the medical student , the 
average doctor’s complete ignorance of the subject 
IS not Burpnsmg Blr. Bankart’s book, which is 
mtended for the student and general practitioner, 
is consequently of value in two ways It demon- 
strates that a large field of mmor OTthopssdic 
ractioe is well withm the limitations of any 
octor who cares to learn its principles and who 
remembers his studies in anatomy ; and to the 
physician who does not wish to acquire the art it 
mdicates the large number of coitions which 
can smtably be referred to the orthopasdio surgeon, 
instead of bemg allowed to drift into the risks of 
treatment by the unqualified practitioner 

The Blue Boot, 1934 ; the Directory and Handbook 
of the Electriecd and AUted Induatnea 62nd 
edition Pp 1474 -i- XXX (London: Bonn Bros , 
Ltd , 1934.) Z5s. net. 

This handbook is almost a necessity to everyone 
engaged in the eleotncal industry. Tlie handbook 
seotimi oontoins the latest data oonoeming oon- 
duotixs and insulators. It indadee a map of the 
completed grid in Great Britain and a list of ov«r- 
seos telephone routes and rates. The alphabetical, 
pographical, colonial and foreign sections oontain 
information m a convenient mm which would be 
diflioalt to find elsewhere. 
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The British Polar Year Expedition to Fort Rae, North-West Canada, 1933-33 


By J. ] 

T hough the special and continuous needs of 
meteorology, terrestrial magnetism and allied 
soiences for systematic observations over wide 
areas and in high latitudes had been felt long 
before 1882-83, it was not until then that a large- 
scale eHort was made by twelve oountnos to study 
events in those subjects through a full year accord- 
mg to an agreed plan. In collaboration with 
Cuiada, Britam’s sh^ in that First International 
Polar Year, as the twelve months ending August 
1883 has come to be called, was to equip a party 
under Gapt Dawson, R E , for contmuous obwrva- 
tions in meteorology, terrestrial magnetism and 
aurora to be camM out at Fort Rac, a trading 
outpost of the Hudson’s Bay Company on the 
Great Slave Lake, North-West Canada IVactioally 
and scientifically, from the point of view of inter- 
national collaboration as well as that of Bntam’s 
own participation in it, the year’s activities were 
completely successful 

As the jubilee of that First Polar Year 
approached, it was felt in many quarters that no 
time could be more appropriate for a repetition 
on a much more extensive and intensive b^s In 
the three primary subjects then investigated, 
advances in recent years have been large, and 
mainly all m the direction of indicatmg that further 
progress depended on the gathering of more pre- 
cise observational material from a still wider field 
and to the limits of the atmosphere The sequences 
of weather changes over limited regions hke 
Britam in moderate latitudes might well be 
determined by conditions in the stratosphere far 
to the north or south, days or weeks ahead the 
short-penod irregular changes in the earth’s mag- 
netic Md, known to be intimately associated wiHi 
the state of ionisation m the conducting layers of 
the high atmosphere, seemed to be bound up with 
auroru activity on one hand and the mterruption 
of long-distance wireless communication on the 
other To a few even it has seemed not improbable 
that these two domains, the apparently locally 
determined meteorology and the more oosmically 
produced aurora and its effect on the earth’s 
magnetic field through the intermediary of the 
ionosphere, might be interconnected.- Such were 
the questions in many oases speculation and 
theory had outstripped 

So in 1929 the tune was npe for the proposal 
of a Second Polar Year for 1932-33. An Inter- 
national Polar Year Commission was set up with 
the direoton of the meteorologioal services of 
many oountnes as members and Dr. la Cour of 
Copenhagen as its president. National committees 
were coi^tnted to carry out the general reomn- 
mendations in each oountoy. In Britain, wiHk 
Sir Henry Lyons as its ebamnan, and Dr. G. C. 
Simpson as seoretaiy, the National Ptdar Year 
Committee has had representatives from the Royal 


[. Staqo 

, Societies of London and Edinburgh and from six 
other interested institutions A grant-iu-aid of 
£10,000 by the Government thi^gh the Air 
Mmistry has been the primary source of supply 
for the Committee's activities, though many 
manufacturing and wholesale firms have oon- 
tnbuted to the fund by generous gifts of 
food and instrumental equipment and even of 
money 

Britam ’s share in the international programme 
has been fourfold 

(1) The provision of new instruments and facih- 
ties for conforming to the general plan of observa- 
tions at some permanent meteorological stations 
and observatones m the country as well as on 
ships at sea 

(2) An intensified programme of auroral obser- 
vations and photography in Scotland and m the 
Orkney and Shetland Islands. 

(3) An extensive and novel senes of observations 
on the variation in height and intensity of ionisa- 
tion of the conducting layers m the high atmo- 
sphere, by Prof E V Appleton and his party at 
Tromsa 

(4) The equipment and manning of a station at 
Fort Rae, Canada, for complete and contmuous 
observations m meteorology, terrestnal magnetism, 
aurora and atmosphenc electricity 

The Fort Rae party under J M Stagg com- 
prised Messrs W R Morgans, P A Sheppard, 
and W A Grinstod (Met^rological Office) with 
Mr A Stephenson (Camlxidge) as observers, and 
Mr J L Kennedy as mechanic and steward. With 
sixteen tons of instrumental and foodstuff equip- 
ment, the party left England m May 1932 and 
journeyed by the usual route to Edmonton, 
Alberta, thence northerly for about a thousand 
miles, using the Hudson’s Bay Company’s nver 
transport for the trip down the Athabasca and 
Slave Rivers, and so across the Great Slave Lake 
to its northern extremity The site of the station 
was reached by the midffie of June 

To ensure that all the instrumental eqmpment 
would be in full running order and the routme of 
observation thoroughly established by August 1, 
the starting date for the overlapping ‘year’ of 
thirteen months, every minute before then was 
required for erecting special huts and getting the 
autographic reoorcung instruments m action. 
These covered every one of the mam aspects of 
meteoroli^and terrestrial magnetism, and moluded 
a new type of magnetograph designed at Copen- 
hagen, in which the vanometers for the torce 
components were optically compensated for tem- 
perature changes, and with a recorder arranged 
so that the time of inddenoe of sudden chai^ee 
in the magnetic field could be read with an aocuraoy 
of two seconds. It is of interest to note that, 
using this magnetograph, a ‘sudden commence- 
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ment’ of a magnetic duturbanoe on April 30, 1033, 
was judged to appear practically umultaneously 
at places so for apart as Gopeniiagen, Thule (m 
north-west Greenland) and Fort Rm 


Nearly all recorduig instruments were run m 
duphcate to make sure that the records would 
bo as complete as possible, the secondary records 
m most cases providing the additional saieguards 
of fumishmg data with other charactenstics, as, 
for example, a more open time-scale or lower 
sensitivity 

As part of the programme of meteorological 
work, more than four hundred pilot balloon 
ascents were made during the term of occupation 
of the station and twenty-eight ballona aondea 
were sent up The hydrogen for this work was 
manufacture on the spot in a new apparatus 
designed at the Airship Works, Cardington, and 
was produced by the interaction of panulatcd 
silicon with heated caustic soda Two of the 
instruments from ballona aondea released in winter 
with surface temperatures about -30^0 attained 
heights of 16 km In both cases, the base of the 
stratosphere was very well marked at 8 5 km and 
with temperatures about -aO^C 

With Fort Rae in an exceptionally good position 
relative to the zone of maximum auroral fitoquency, 
much importance was attached to the observations 
and phot(^[raphy of aurora for precise determina- 
tions of its height and orientation To a substation 
(which was actually the site of the station m the 
First Polar Year fifty years ago) some 25 km to 
the south-east, a telephone line was erected 
allowing photographs of the aurora to be taken 
simultaneously by cameras specially designed for 
auroral work m Norway From these pairs of 
photographs, some 4,700 of which were taken by 
the party during the stay at Rae, it is hoped to 
obtain much definite information about aurora m 
that port of Canada Although the period was so 
near the minimum of the present cycle of solar 
activity, aurora was observed at some time on 
every night when conditions were practicable It 
was not infrequent during the wmter months for 
aurora to continue almost umnterruptcdly for 
fifteen hours 


In addition to the activities m these, the main 
hnes of investigation, observations in atmospheno 
electricity claimed much attention Continuous 
records of the potential gradient of the earth’s 
electric field near the surface were maintained 
autographically, and frequent measurements of 
air-earth current and small ion content of the air 
were made Experiments were also earned out 
to determine the nature of the diurnal variation 
of these quantities and also of the rate of pro- 
duction of ions near the ground 
The winter conditions at Rae during 1932-33 
were charactensed more by the steadmess of the 
cold than by extremes of temperature reached 
Over the seven months ending Apnl 30, 1933, the 
average temperature was -20°C , but the lowest 
average for any single month was only -31 ‘‘t’ — 
January and February were almost the same in 
this — and the lowest daily mean was only -40°C 
During the short warm summer, daily temperatures 
frequently exceeded 20°C 
The party returned from Rae m September and 
early October 1933 with a very large amount of 
observational matter for further study It is now 
the intention that each country participating in 
the international programme should make all its 
data available by r^uction and publication as 
early as possible, so that the larger and more 
important task of co-ordination of the results 
from all the stations may not bo delayed In many 
ways it was unfortunate that the Second Polar 
Year should have coincided with times of such 

g ave financial stringencies in so many countries 
ut the difficulties encountered in the preparations 
both by the International Commission responsible 
for the general organisation of the Polar Year 
activities and by the mdividual national com- 
mittees in each country servwl to emphasise the 
value of the work It is certainly lUummating 
that forty-six different countries have taken part 
in the programme in one way or another, and of 
these, twenty-three have set up extra stations — 
in many cases more than one — either within their 
own territory to extend the number of their 
regular observatories, or outside their own lanris 
as temporary observation posts 


Progress of Industrial Research 


I N a recent address Dr F A Freeth made an 
eloquent protest against the habit in Great 
Britain of always classifying science os something 
apart from ordmary life It would be difficult to 
imagme a document better fitted to demonstrate 
the essential place of soienoe m our ordinary every- 
day life, or to inspire a general confidence in 
scientific workers and science by the public, than 
the eighteenth annual report of the Depudiment 
of Sdentiflo and Industrial Research * Published 
withm a couple of days of Dr Freeth's address, 

• Depar tm ent of SetentUo Mid IndimtiU B«MMeh Sepoct Or 
tht Tasr lMt-8S (Cmd 448S) Pp 1t + 18» (IawIod HH 
euuoiwir ofloe, ISSI > S* net 


the report desenbes contributions made by the 
work of the Department to every major need of 
our social and mdustrial life. The comparatively 
small sum of £664,736 (gross) or £461,987 (net), 
which represents the expenditure of this Depart- 
ment for the year ending March 31 , 1933, represents 
also a contribution to the efficiency of every 
department of State and to the recovery or the 
prosperity of many mdustnes, the true value of 
which it is impossible to assess in oash, but which 
repeatedly has earned dividends many hundred- 
fold on the expenditure mvolved 
Even this expenditure, however, represents a 
further decrease on that recorded in the previous 
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report— £696,677, the eotoel expenditure in 1981-2 
being £543,700 Beoeipte, however, inoreeeed from 
£160,977 to £208,749, thus exceeding thoae of 
1980^1 (£184,829) Expenditure on the Netional 
Fhjraiool Leboratc^ was £195,816, against which 
receipts amounted to £90,864 , on the Chemical 
Reseutdi Labocati^, £18,406 net, Forest Pro- 
ducts Research, £82,286 net. Fuel Besearoh, 
£84,286 net , Radio Research, £11,340 net , water 
pollution, £8,642 net and Heiulquarteie Adminis- 
tration, £24,791 net Amunst expenditure of 
£44,688 on Food Research, a grant in aid of 
£80,183 from the Empire Marketing Board assuted 
to brum the net expMiditure to £10,774 Receipts 
of £7,iW bring the expenditure on Bmldmg 
Research to £34,663 net, while the £46,140 balance 
of the Milli on Fund brought the Grants for 
Research to a total of £61,700 net 
A large part of the report of the Advisory 
Council, over Lord Rutherford’s signature, whuh 
preoedes the summary of work, is devoid to a 
discussion of the ‘milhon fund’ to whioh reference 


has been made m Natdbi of January 20, 

p 77 The same report, however, also refen to 
the tnuuference to the Departinent from the 
Ministry of Transport of the reeponsibihty for the 
directicm «td supervision of road research This is 
a matter of direct concern to every citisen whether 
he uses the roads in his own oar or m pubho 
vehicles The traditional methods of road making 
were designed to provide a surface sufiBoiently 
firm to prevent alow-moviiig horse traffic from 
sinking appreciably m wet weather Despite the 
revolutionary chan^ which have taken pl^ with 
siupnaing success in the last thirty yean, we have 
still very httle saentiflc Imowled^ either of the 
foundations of the road or of the materials of its 
superstructure such as will ensure that a success 
m one place can be repeated m another A 
systematic programme of research has been pre- 
pared, covering not only the testing of the materials 
but also the processes mvolved m road con 
struction, mamtenance and use One of the most 
important requirements for sucoees m laboratory 
mvestigations is correlation between behaviour m 
practice and the results of laboratory tests Such 
conelation m road work is a protracted process, 
as the information from practice is obtamed only 
after the road has been m existence many yean 
Results from road tests at the Harmswortb 
Experimental Statum, for example, are incomplete 
after 31 years of heavy traffic, a^ to aocelmte 
progress attention is bemg given to the develop 
ment of road testing macni^ 

Other work beamw on transport is also being 
earned out by the irejpartment The Chenucal 
Research Laboratory is mvestigatiDg the properties 
of road tar, while investimtions to discover the 
most smtable traffic aunal beams have bem earned 
out at the National Fhyncal Laboratiwy, the 
results of which, after tests on signals in aotw use 
at Reading and m Oxfirad Street, London, have 
been embodied m a Bntish Standards speoiflcatiim 
Other work at the Natumal Physical ^boratory 


on motor-car headli^ts has led to a method of 
detomining the light distnbutwm which should 
be aimed at for a headli^ beam 

The National Phystcal Labwatory has also been 
concerned with other methods of transport Its 
Aerodynamics Department has been responsible for 
much unpwtant work beanng on the design of 
new types of aeroplane aw particularly on 
stabihty and control of aeroplanes, mdndi^ an 
mvestigation on the Bjanning properties of typical 
aeroplanes The oorrosKm utigue of certain air- 
craft materials has been studied by the Engineer- 
ing Deportment, the Sound Division has rendered 
assutance m connexion with the acoustical features 
of aircraft design The recent senes of aviation 
disasters alone should indicate the smt importance 
of work on systems of direotion-findiim which is 
proceeding under the Radio Research Board 

Besearw on the design of hulls and propellers 
for ships earned out on models at the William 
Froude Laboratory, dealing with the influence of 
waves on the resistance, propulsion and pitohing 
of ships has reached a stem when the genend 
effects of rough water upon ue hull resistance are 
known Such progress has been made with the 
study of the action of a screw propeller when 
j»t>pelling a ship in a rou^ sea that performance 
can be pr^cted with confidence from model testa 
In addition, mvestigations have been earned out 
to determme the effect of wind forces finm any 
direction on the steering of ships 

Particular stress is la^ on timber research m 
the Report of the Advisory Council The work 
cMTied out m the Forest Products Research 
Laboratory covers the working and finishing 
properties of wood, as well as its natural durabditv 
and its resutance to insect or fungus attack, whi<m 
18 of widespread importance to the builder of 
houses or m^er of fumture, etc It is, however, 
only one link m a cham vHuch connects the forest 
in the Empire Overseas with the timber user m 
Great Bntam The other two links, information 
on prices and supplies and marketing promotion, 
are seriously threatened W the disappearance of 
the Empire Maiketing Board, and upon their 
continuance much of the utihty of the research 
on timber depends 

Timber naturally suggests building and the 
work of the Bnildiiig Besearoh Station provides 
many illustrations of the influence of saentiflc 
research on the comfixrt and effiaenoy of the home 
These molude investigaticuis on factors influencing 
weathering, a study m the most ecwomioaL means 
of heating a house, which indicated the supenonty 
of the mtermittent method, mvestigations on 
plasters, on the problem of damp walls, tiie exdu- 
sion of solar heat by thm room, on pamting on 
cement uid plaster Other oontiibutions m this 
field come from the work of the Research Associa- 
tions Such, for example, are those dealing with 
frost-bursting of water-japes of various materials, 
witii methods for preventing the corrosion of 
^vanised hot-water tanka or the dulling of bri^t 
metal surfaces used m architecture, hm inMe 
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and oataide buildinga. Inreatigatioos oa earthing 
to eliininate of eleotrioal ahook have oon- 
tinued : a oomprehansive mrvey of oaum of radio 
^terferenoe dne to the ope^on of efeotrioal 
Moipment is piooeeding, while at the National 
Fhjrrioal Labontoiy the traiumission of sound 
partitions or double windows is reoeiTing 
attention with a view to better deaim of rooms 
and houses, nor should we overiook the work 
whioh is being oarried out on steel frame buildings. 

A method of determining the efficiency of hot 
plates is being standardised, and the cWivery 

a means for reducing the temperatures reached 
by gas-filled lamps in show-case and shop-window 
fittmgs has defimtely reduced the nd; of fire in 
storea where mflammable goods are displayed 

So much of the work of the Department has a 
direct beanng on pubhc safety and health that its 
activities can quite legitimately be summansed as 
that of a great national life assurance department 
In addition to the industrial examples already 
given, space allows us to mention only two . the 
metallurgioal research deahng with the factors 
causing tile cracking of boiler plates and the work 
oarried out <m the production of a more efficient 
respirator for use m mdustnal processes as a pro- 
tection against the inhalation of dust. From a more 
general point of view may be ated the search of 
the Chemical Research Laboratory for new drugs 
efficacious in the treatment of imping aioknesB 
m Africa, or the work on atmospheno pollution 
and water pollution. 

Such a dry year as 1933 emphasises the import- 
ance of the latter field, and the report itself pomts 
out that two recent senous outbreaks of enteric 
fever in Yorkshire were both due to oomtaminated 
water supphee Frequently the condition of 
streams and nvers cannot bo improved sufficiently 
until satisfimtory methods of reducing the amount 
or polluting nature of various domestic or trade 
effinents have been devised Smoe new types and 
sources of pollution are always arming, as, for 
example, the effluents from modem milk depots 
or factories, the department concerned is con- 
tinually charged with fresh programmes for 
investigation. 

The whole of the important food investigations 
earned out under the Department have a p^ound 
beanng on the national health. The quality of 
foodstuffs u continually being improved and waste 
eliminated bv means of better methods of transport 
and storage One effect of such work m to make 
possible a steadily rising standard of hving. The 
Food Investigation Board has been responsible for 
work coveniig the storage of meat by freeung or 
chilling, the transport of bacon from Australia and 
New Zealand, the fiwezing and smoke-oanng of 
fish, the gas-storage of ap]^, the storage of fruit 
for cannhig, and much mart is being given to 
the development of appropriate methods of study- 
ing the daimage whidi fu^, etc , con produce m 
firuit and other foodstuffs The Flour Millers’ 
Research Aasociation has undertaken investiga- 
tions designed to place the conditioning of flour 


an a soiMitifio basis and is studying the efibot of 
added (ffis and fats on the baking quality of the 
flour The Cocoa, Chocolate, Confoctionety and 
Jam Trade Research Assodation has ttatorially 
aasiBted in improving the making of marmalade, 
jams and jelhes by its study of pectins, and has 
studied the development of means of combating 
insect pests of nuts and chocolates and other 
oonfoctionery in retail shops and of remedying 
defects which develop in chocolate-oovoed wafers 
and candied peel. An outstanding mveetigation 
of the Food Mannfrwtniers’ Research Aseomation 
has been the development of an instrument for 
determining the amount of salt in any part of a 
piece of meat during curing, and m consequence 
allowmg of closer control of the process 
Some will be surpnaed to learn that important 
dental research is being earned out under the 
Department, including the determination of the 
best composition of amalgams for dental purposes 
and the properties of widely-used dental rubbm, or 
that as a result of studies on aluminium paint made 
by the Pamt, Colour and Varnish Manufacturers' 
Research Asweiation it is possible to indicate the 
conditions which must be observed to avoid the 
loss of bnUiance or other special properties 
The relation of such research assomations as those 
of the cotton, woollen and linen mduatnes, or 
tile Launderen’ Research Association to our 
everyday needs is equally impressive The first, 
for example, has provided the industry with a 
new method for the rapid separation of good cotton 
from dust and other foreign matter ^e second 
has developed a method for treatmg the fibres in 
bulk before spinning, whether for woollen or 
worsted processes, which renders them unshrink- 
able, be^ee givmg lustre and softer handling, 
thus eliminating the prukly feeling whioh some- 
times causes discomfort in wearing woollen goods 
The same Aasociation is developing reliable 
scientific tests for judging the fastness of dyed 
woollen fabrics to light other agencies. 

The Linen Research Association iw not only 
established the causes of the comparatively rapid 
wearof doubledamask on laundering along Imes near 
the selvedges but has also found a meth^ modify- 
mg the cloth structure so as to enable it to with- 
stuid the laundry wear. The Launderers’ Research 
Association has been responsible for tracing the 
cause of the development of holes m oidlaxa for 
which ordmary wear could not account and, as a 
sequel, for co-operation with the muiufruiturers to 
eliminate the drfect. Moreover, the arrangement 
by which certain manufacturers have agroed to 
submit new fabnos to the Assooiatkm fat examina- 
tion of the laundering properties before putting 
them on the market is one the importance of whiw 
to the pubhc u obvious 
Through the work of the Department, sdence is 
oantnbuting not merely to industrial efflcienqy and 
safety, to pubhc health and safety and sodal 
welfrtn, but also to a steady rise in the general 
standard of living and m the quality of the service 
rendered by our interdependent industries. 
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Obit 

PaoT. Davidsoh Black, t.b b 

T he untimely death of Prof. Davideon Hlaok, 
which ooooired on March 15 at the age of 
fort^nine yean, deptivea the Oenocoio Laboratory 
of Inking of ita honorary director, who had unique 
quaUfioations of knowledge, temperament ukI 
teohnioal training to moke him tite ideal man fmr 
Buoh a position Not only had he in high depm 
the obmpetenoe and personal quahties for the 
work, but he also had the enterprise and oourage 
boldly to pursue the adventurous pohoy which has 
met with such conspicuous success When he 
entered the University of Toronto, Prof A B 
Maoalliim recommend^ him before entering the 
Faculty of Medicme to acquire some general train- 
ing. Acting on this suggestion, Davidson Black 
studied anthropology and took an arts degree 
After qualifying m medicine he became instructor 
m anatomy in the Medical School of the Western 
Reserve University at Cleveland, Ohio At the 
end of 1913 he was made assistant professor of 
anatomy under Prof Wingate Todd, and after his 
mamage he came to England and worked at 
comparative neurology in my department in the 
Umversity of Manchester 
At that time I was working on the reconstruction 
of the Piltdown skull and the study of the endo- 
cranial oast obtamed from it, and for purpose of 
companson had collected oasts of all the known 
foesU human skulls Thu work aroused a much 
neater interest in Dr Davidson Black than the 
brains of the Dipnoi in which I was trying to 
engage hu interest, and he at onoo made himself 
familiar with all of the material I had collected, 
and informed me that that was the kind of work 
to which he was determined to devote his life 
He at once set to work to train himself for such 
a career, ooquinng the teohmeal experience and 
studying the geological hterature which was 
essential for the field work he contemplated Hu 
attention was arrested the writings of a fellow 
Canadian, Dr Wilhara D. Matthew, at that time 
a member of the staff of the American Museum of 
Natural History in New York In particular he 
was fascinated by the work entitled “Climate and 
Evolution” which was published m the Annah of 
the New York Academy of Scieiieee, and this gave 
Davidson Block the complete oonwiotion that 
China was the place where primitive man was 
likely to be discovered Hence in 1916 when, after 
his mihtary service, he was offered the position of 
mofesaor of neurology in the Peking Union Medical 
CoUem, he at once accepted the offer under the 
convfotion that it oometded with the ideas he had 
{armed os to his career. 

In Peking, Davidson Black found a group of very 
ameeable colleagues with whom he enteied into 
rdationships of dose firiendship, in particular with 
Dr. A. W. Ghabau, the professor of palaeontdc^ 
m the National University of Peki^, who was 
destined later on to suggest the name Stnanihropua 


uary 

pelnnemaw which Davidacm Black adopted for his 
neat discovery To the mup of young gedogists 
m Peking, Qrabau was tw gdde and mend. Hu 
delightful dinner parties served the purpose of 
keeping tills group au coumiif with progress of 
geological knowle^, and also gave them per- 

r tive and a wide outlook uprai the subject. In 
course of the conversations which took place 
at these dinnu* parties, Davidson Black learned of 
the observation made by Prof Schlosser m 1903 
of the discovery near Pe^g of an mtngumg tooth 
which might that of a primitive man This 
served still more to deepen hu conviction that 
Peking was the promised iMid of his ambition. 

When, m 1926, Dr. Gunnar Anderson announced 
that the exx>edition working under his direction 
had found an early Pleistocene tooth, a ducussion 
arose as to whetW or not it was human Its 
finder was indignant that the newspapers referred 
to it as the “joking Man” Dr Davidson Black 
did not hesitate He regarded it as a defimte con- 
firmation of the hopes aroused by the writings of 
Matthew and Schlosser as to the early man he had 
gone to China to discover In 1927 he publuhed 
(m Padamdologvt Sittiea) a detailed description of 
the tooth which Dr Bohlin had found, and on tlu 
basu of the evidence he cited he founded the new 
genus and species for which, on the suggestion of 
Prof Grabau, he applied the name 8xnanthropu$ 
pekxnenate 

The severe onticum to which Davidson Black 
was exposed had no other effect upon him than 
to make him redouble hu efforts to estabhsh the 
proof of the claim he had put forward, and to 
intensify the search for fresh material He had a 
httle brass case mode to contain this tooth which 
he attached to hu watch chain, and he made a 
tour of the world trying to enlist the support of 
the paluontologuts of Europe and America for 
the new genus be had created on the evidence of 
the tooth The excavations which were earned on 
at Chou Kou Tien under hu direction resulted m 
1928 m the ducovery by Dr Birger Bohlm, work- 
ing m conjunction with the Chinese geologuts 
Dr. C C Young Mid Mr W. C. Pei, of framents 
of two jaws m association with pieces of brain 
cases, and the evidenoe confirmed the validity of 
the genus founded mi the bosu of the tooth in 1927. 

Tie importance of the work accomplished during 
the two years covered by the first approimation 
of the Rockefeller Foundation led in 1929 to the 
renewal of the grant and the creation of a special 
department, the Cenoaoio Research Laborat^ of 
the Geologioal Survey of Chma, under the honorary 
directorsUp of Prof Davidson Black Thu signi- 
ficant action was due in large measure to the 
support of Mr. Roger Greene, the executive head 
of the Peking Union Medical CoU^, of which Dr. 
Bladr was pridesaor of anatomy The work of 
developing tnese fossils was oarrM out by David- 
son Black himself with superb technical skill. Not 




4mly did he oleeh the fiMrib end photograph them 
himwlf, bat alao he made the ezeelkat oaata which 
have enabled woricen in Earop, who coaM not 
see tite iSoaaila themaelTea, to fbnn a very exact 
idea of their nature The attainment dt theee 
•aocenfiil resolta implied a Toy hamy apint of 
friendahip m the team of wohera who nndertook 
the vanona tadca, and called fl» aD the unaelfiah 
neaa and aplrit of ocnoiliatuHi which were ao con- 
qiieuoua m Dr Davidaon Block, and without 
which the apint of hannmuoaa oo-qperatum would 
have been impoeaible He waa alwaya veiy jeidoua 
of the hoionr of hia coUabcratm, eapeciaQy of the 
Chmeae geologiata When, in 1029, the Geol^oal 
Society of c£na created the Qrateu Qold B^al I 
to be awarded for diatmguiabed work, and reoom | 
mended him for the flrat award, he proteated that 
it ahould go to Dr Graban’a jrapil Pei, who had 
made the great diaoovenea Gfreatly aa ha appre- 
omted the diatinctian, which waa made doubly 
attoactiTe by bang aaaooiated with hia old fiimd 
and maater Grabau, he felt very atrongly that the 
leader of the field work who had found the foaaila 
would be the more appropriate recipient The 
Society, however, wiaely thought better, end aolved 
the difficulty by awarding another gold medal to 
Mr Pel This moident, however, was typical of hiB 
attitude towaida all hia Chmeae oolleaguea, and 
exidauia a great deal of the oonapioaoaa suooeaa of 
the Cenoaoic Laboratory 
Dr Davidaon Black’a gemua for finendahip really 
liea at the back of the great work he hM bem 
carryingcHi He waa a man of charming peraonahty, 
of great generosity and modesty He was as enter 
prising and reaouroeful m supenntendmg a 
childrens party as he was m direotmg the ex 
cavations at Chou Kou Tien It was a source of 
mtense satisfaction to him when he was mvited 
by the Royal Society to dehver the Croonian 
li^ure m 1032 It waa not so much uiy pnde in 
receiving this high distmction, aa the opp^umty 
it gave him to descnbe the work m Pek^ m hia 
own restramed and careful way and particulariy 
the opportunity it offered of makmg adequate 
acknowledgment of the help he had received firom 
others, in particular his colleagues in Peking , and 
when m the following year he waa elected to the 
fellowship of the Royal Society he received ihia 
distmction with the same modesty Theee genial 
quahtiee earned him the fiiendship of a wide cirole 
of people of idl nationahties m Inking, who ore 
now moaming their great lorn 
Prof Davi^n Bl^’s methods of wwk ware 
peculiar m many respects All his aenous work 
was done at night tune for the sake of the quiet 
and the freedom firom disturbance which it brought 
He was fortunate m having the oomidete oonfidence 
and support of the Rockeraller Foundation of New 
York, wmeh folly realised its great good fortune m 
having m its service so conmcuou^ competent 
a man With its baokmg, Davidson Black wa« 
locking forward to a long life time of investigatum 
On his way to England two years ago to dehver 
hu Croonian leotaie, he made an extended reotm 


naissance m India, Persia, Western Asia and 
Egypt to discover likely sites on whidi to cany 
out excavations for fossils of men and apes , and 
for several yean he has hved in the hope of ex- 
ploting the Smkiang Provmoe of CSimese Turkestan, 
m the conviction that he would tiiare find fossil 
apes more neai^ akm to man than anything that 
is yet known In fact his hfo was devoted to the 
studv of Ontral Asia, m the hope that the geo- 
graj^cal knowledge he acquired would prove of 
use to him for realising his hopes He always 
kept bv his bedside the Uves of Genghis Khan and 
Tamerlane written a few years ago by Harold 
Lamb By saturating himself with these works he 
fidt he was becoming acquainted with the part of 
the world m which ^ chief hopes were centred 
In taking farewell of Davidson Black one regrets 
not only the loss of a finend of particular charm and 
mneroeity, but also the cutting short of the 
bnlhant woric in which he was engaged, and which 
there is no one else competent to complete 

G EuiotShith 


Pbov D M Y SoiouaiviLUi 
Donoah MoLabku Yodwo Somiubvilui was 
bom m 1870 m Rajputana, and died on Jan* 
uary 31, 1934, m New Zealand After receiving 
an early education at Perth Academy he went to the 
Umveraity of St Andrews, where hu mathematical 
and scientific abihty soon became apparent In 
1900 he was appoint^ lecturer m the Mathematics 
Department at St Andrews, a poet which he filled 
until 1916, when he became professor of pure 
and applied mathematics m Victoria Umversity 
College, Wellmgton, New Zealand 
Wl^ Sommerville was essentially a geometer 
he bad considerable mterests m other smenoes , 
and it u noteworthy that the classes which he 
chose to attend m hu fourth year of study at St 
Andrews had been m anatomy and chemistoy 
Crystallography m particular appealed to him , 
and doubtless these possible outi^ influenced hu 
geometrical concej^ and led Sommerville to 
ptmder over space filling figuns and gave an early 
impetus to thoughts m a field which he ma^ 
peculiarly hu own Beneath hu outward shyness 
considerable talents lay concealed hu mtelleotnal 
grasp of geometry was balanced by a deftness m 
makmg models, and on the asthetio side by an 
undoubted talent with the l»nsh In the course of 
yean he fwodnoed a pleasmg coUeotum of water 
colour sketches of New Zeoli^ scenery 
SommerviUe’s mathematioal work fisUs naturally 
mto two parts that of the teacher and that of 
the mginal mvestigator Hu textbooks, which 
have appeared at regular mtervols, are a valuable 
Imk between the and the new era m the 
teaching of geomet^ at college They ore the 
"Elements of Non Euclidean Geometry" (1914), 
“Analytioal Comes” (1924), "Introduotum to the 
Geometry of n Dimenstons” (1929), and the 
recent “Three Dunensicnal Geometry" (1984), the 
appearance of which he did not Uve to eee All 
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•M diuMteriMd by » yariety of algefaraio lareat* 
meot and a waalth of lUnstrataona and oaampkie, 
bat noirheca doea teohnioal manipolation outran 
the geometoy The drat of theae, a prorooatiTe 
httla book, appealed at a time whm metnoal 
^yatenu olteinklye to that of Eaohd were known 
to the few It la not aumwng that aa(dx a 
teacher earned throughoat hu life the eoteem and 
ai^veoiaticQ of hia atndente One of hia moot 
diatinguiahed papda, A G Aitken, wntea of the 
cntiou time in hia own student ^ya when the 
Umveraity of OtaM was temporarily witiiout a 
p r o fo aaor of mathematioa, and how willingly 
Sommerville filled the np by treekly oorreopimd- 
enoe The wntten aolutums end oommenta went £ur 
beyond what was neoesaory for mere elnddatiOD 
Beguuung m 190S, Sommerville wrote more than 
thirty ongi^ papers and notea which have been 
pnbliabed in well known journals at home and 
abroad 'Die first, entitled “Networka of the Plane 
m Abeolute Geometry” (Proe Boy 8oc Bdtn 
burgh, 25) la typical of the sequel The nuun 
theme u that of oombinatory geometry, ezem 
difled by a systematic inveati^tion of ‘The 
Ihviaioo of Space by Oongraent Tnonj^es and 
Tetrahedra” (1928) m the same journal and 
extended to n dimensions (Palermo 48, 9-22 , 
1924) Out of this grew the worii upon the relations 
connecting angle sum and the volume of a polytopo 
m space m n dimensions (Proe Boy 8oe Lmdon, 
1927) 
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Sommerville was ever ready to apply hia specul 
gifts to unusual examples, as in his analyra of 
pr eferential voting and a highly original treatment 
of the mnaioal sow He was also much mterested 
m astronomy, and was one of the foundeta of the 
New Zealand Aatrcmomioal Soouty and its first 
secretary At the Adelaide meetutg of the 
Australasian Association for the Advancement 
of Science held in 1924 he was president of 
Section A His was a life of unsparing activity, 
and the frmts of his wwk will abide There has 



Wa r^ret to announce the following deaths 

Dr James Maokmtoeh Bell, O B B , formerly of 
the Canadian Geological Survey and m 1905-1911 
director of the Geolo^cal Survey of New Zealand, 
on filarch 31, aged fifty six years 

Dr James Muiune Bell, dean of the School of 
Applied Saenoe m the Umvemty of North 
Carohna, who has earned out important researches 
m physical chemistry on March 3, aged fifty three 
years 

Prof Arthur Banum, professor of mathematics 
at Cornell Umvemty, on February 28 aged sixty 
three years 
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Caleb Whitcfoord, PRS (X734-1810) 

CauBB WHizarooBD, fiiend of Benjanun Fronklm 
m the hey-day of the liter’s feme, was bom m 1784, 
at Bdmburgh (the exact date would seem to be 
unrecorded) Whitefoord was the natural son of 
Col Charies Whitefoord, himself the third boo of 
Sir Adam Whitefoord, Bt , of the shire of Ayr He 
died on February 4, 1810, at his hcane m Axgyle 
Street, m the viomity of Soho, and was buried m 
Paddington Churohyard Qnuluatmg at the XTni 
vemty of Edinburgd^ Whitefoord souj^t London as 
the beat field for the ezeroise of his vaned gifts, chief 
among theee being a feonlty for satmoal Journalism 
Eventually there were few literary, sowntifio and 
pohtioal celebnties of his pegnod outside hn mrole 
Intunacy with Franklm (they were the^ neij^ibours 
m Graven Street, Strand) led to the opSuon that 
Whitefoord would make on eligiUe diplowtM agent 
for the purpose of asaiBtmg m the restoratum of peace 
with Amerwa Anoowimgly, he became secretary to 
theOammisnon which ooncladed peacewith the I7mted 
States at Pons, m 1782 He was deeted a fellow of 
the Royal Soci^ on June 24, 1784, when Sir Joseph 
Banks was preeideat A fellow of the Royal Society 
of Edmbur^, and cS the Society of Antiqaanea, 
London, he was a vice pr e sid e nt of the Sodety of. 
Arts, and a mamber of the Philosophical Sooiaty of 
Philadelphia Whifefooord’a poctealt waa pomted by 
Sir Joshua RaynoUa in the eventlhl year 1782, end 


Views 

hongs u the National Portrait Qallery , a meesotmt 
of this by S W Reynolds is pnaed A pleasing 
drawing (heed and bust), by R Goeway, u reproduced 
m the Europtan Magatino for 1810 In 1780 White 
foord presented a fine portrait of Benjanun Franklm, 
by Joeepb Wngbt, to the Royal Sooiety Such 
mteresting connexion with the Sooiety is fortber 
emphasised by the oiroumatonoe that Whitefoord, with 
Count Rumford signed in 1801, the oertifloate of 
recommendation for the election of Warren Hastmgs 

Industnal Research sad ths State 

Mb Stakuy Bauiwm, as Lord President of the 
Council, may be regarded as a Mmister of Researoh, 
nnoe he IS responsible to Pariiament for the Committee 
of tile Pnvy Council for Soientiflo and Industnal 
Researoh He is keenly olive to the poenbditiee of 
eoientiflo and mdustnal researoh, and this attitude 
marks the message he sent recently to the oonfennoe 
of mdustnal researoh associations, reference to which 
was mode in Naxcaa of Maroh 31, p 504 Mr 
Baldwm eonflrtned hu promise on bdialf of the 
Qovenuneot m replying to a question m the House 
ot Commons on Ifewoh 27, wiien be said 

"About two ye^n ago, steps wen talran by the 
Dep art ment of Bowntiflo and Lidastnal Researdi to 
asoertom the vwi^ of the OounmlS ef Reoeareh 
AssomatioDS oonneeted with the Department on a 
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ptopoflal ttwt powers should be obtained to require 
firms m an industry to contribute towards oo- 
operative reoearoh where the large bulk of the 
industry was in ihvour of such a course. The result 
was unfavourable to the proposal. Evidence has, 
however, been received that there may have been 
some change of opinion m the interval and the 
Department propose to consult the Associations 
again on the subject. If it appem that there is now 
a consensus of (pmion in favour of such a Bill and 
if it IS the opinion that a levy for leseandi would be 
found practicable in a sufficient number of cases and 
that advantage is likely to be taken Curly generally 
of the provisions of such a Bill, . the whole 
matter will receive sympathetic consideration by the 
Government." 

This reply is encouraging, and has an important 
bearing on the mvestigationa imdertaken by a Joint 
Committee of the British Science Guild and Associa- 
tion of Scientific Workers as to whether the reaearch 
associations should be financed by a levy on the 
industries concemed, or by a State grant for a limited 
number of years of a sum of money designed to form 
an endowed capital for research — such grants to be 
provided from the now revenue from tanfb, wireless 
licenoee or other sources 

The Panda or Cat-Bear 

Thi arrival at the Gardens of tlie Zoological 
Society of London of three specimens of that rare 
and moat mtcreating animal the panda, or 'cat-bear’ 
(Aelwnis fulgent), sliould form on addition of no 
small mterest to those visiting the Gardens during 
the summer months The coloration of this animal 
H stnkmg The fur is of a neb chestnut-red, with 
white markings on the head, and block rings round the 
conspicuously long tail, while the under parts ore 
ahnost black instead of the normal white. Though 
stnotly speaking a carnivore, it is nevertheless 
almost ommvorouB For while small mammals 
and birds, eggs, insects and their larvn form 
thiiir pnncipal diet, they also food largely on fruit 
and many kinds of shoots, especially of the bamboo, 
of udiich they arc said to to veiy fond. Havmg 
rpgard to their typically carnivorous dentition, this 
very mixed diet is noteworthy 

Ths present geographical distribution of the 
panda is restnotod to the Himalayas from Neped 
to Yunnan, at an elevation of 6,000-11,000 ft , where 
they haunt trees or hide aoKHig boulders as cir- 
oumstanoes determine, emeigmg m the early morning 
and evening to forage for food. Not much is known 
of tJieir habits, as may be imagined frrom theur almost 
inaooessiblc haunts, but observations on captive 
specimens have revealed some mtsMsting facts, 
especially m regard to their mode of sleeping. Thus 
at times tiiey will curl up like a cat, turning the 
long tail over the head ; and at tunes they are said 
to sleep standing, with the head turned downwards 
between the forelegs after the manner of their near 
rriatkms the racoons. When excited they emit a 
strong odour of mnsk. The panda » evidently a 
^leoMS adii^ is dying out, for its range m past tunes 


was vastly greater. This much is shown by the fact 
that a pMida one and a half tunes larger than the 
axiBtmg speoies has been frnmd m the English 
Phooeoe. No fossil remams of pandas have yet been 
found in Amenoa. But having regard to its very 
near kinship with the racoons, they may yet be found. 

Csae-Rsts 

Ahothxb addition to the Zoo worthy of note is 
three young oane-rats (Aulaoodut tmndavimu) from 
West Afinoa Tlieae animals attorn a oonsidierable 
sice when adult, the body measuring nearly two feet 
m length, exclusive of the tail, and weigh as much 
as 10 lb They range from the Sudan to the Cape, 
sad up the west coast as far as Sierra Leone. The 
ftir IS conspicuously bristly, speckled with yellow and 
brown. The incisor teeth are of great sise and veiy 
powerful. The upper pair are marked by three 
vertical grooves, sufficiently deep to leave their mark 
on anything gnawed by those animals. They feed on 
roots and shoots, and sugar-cane where it is to be had. 

Ardurological Studies m Peru 

It would appear that the celebration, or rather the 
‘commemoration’, to use the term preferred locally, 
of the fourth centenary of the Spanish oaptura of 
Cuzco, the capital of the Inca empire of Peru, has 
given rise to a wave of popular enthusiasm for 
archaeology which has taken the practical form of a 
vote of £30,000 (according to a dispatch m the Ttmet 
of March 27) to be expended on, taler alto, the 
establishment of an arohnologioal institute for the 
study and display of Peruvian antiquities and on 
arohsologioal exploration and research. Already 
substantial discoveries have been mode m the ex- 
cavation of Sanhsahuaman, a site near Cuzco, where 
hundreds of workmen arc engaged in unoovermg the 
walls, buildings, conduits, etc , m beautifully hewn 
stone of this onoo important fortress, which has been 
pronounced to be the “most wonderfril achievement 
of ancient man m the two Amenoos’’ Exoavatfons 
have also been begun at Tambo-mschal and Puao, 
and are in contemplation at Ollantaytambo and 
Macchu Pioohu, the lost stronghold of Inoa power 
These operations are under the supervision of the 
Director General of the National Museum and are 
being conducted in acoordonoe with the pnnoiples of 
soientiflo archnologioal research. Even at this early 
stage, attmtion has been directed to the problem of 
pre-Inca civilisation and the opportunities which it 
offers for investigation. Happily the foundations for 
its study on soientiflo lines have been laid down by 
the work of Prof. Max Uble and others, and if funds 
uduoh hitherto have been lacking for extended ex- 
ploration are now to be available, many vexed and 
obcourc problems of Central and South American 
arolueoiogy will come under review. The praeenoe of 
a number of distinguished arduBologMts in Peru during 
Uie oetobratioas, which began on Ibiroh 28 and win go 
onuntilJuly 18, will no doubt guide, as well aa otfanu- 
late, local effort, which is inqHnd by motives not 
entirely unnuxed. Even in P^ arahnolQgy is not 
immune from the spur of over-enthunastio nationalism. 
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Anthropological Studict m Indu 
In view of the importwt gart vrtiioh will be played 
by racial, leligunu and looial questiona m relaiton to 
administration and govenunent m the India of the 
future, owosiderable interest is attached to a brief 
survey of the woric m anthropology whibh has been, 
and a now being, done m India by Rai Bahadur L K 
Ananthaknehna Iyer, ohamnan of the Board of 
Higher Studies m Anthropology of the University 
of Calcutta and the author of a number of well 
known works on Indian anthropcdogy, which tqipears 
m Cwrmt Smence of January 1084 He pomta out 
that It M only m the last fifteen years that the vast 
mass of anthropologioal material offered by India 
has begun to be utilised ^tematically The School 
uf Anthropology m the University of Calcutta was 
organised m 1021, and the Umversity is now unique 
in prescribing the subject for the M A and M So 
examinations The students also have the advantage 
of an annual course of practical instruction m the 
field m various parts of Bengal and Chota Nagpur 
when both uithropometiy and cultural anthropology 
are studied 

Thb anthropological work of the University is 
wpplemented m Calcutta by that of the Indian 
Museum, where there is a well equipped laboratory, 
and research work is also earned on Much of this 
research has already been embodied in important 
monograplis Reference is also made to the work of Dr 
J H Hutton in Assam and to that of Sarat C handra 
Ro> editor of Man m India On the west coast the 
only institution concerned with anthropology is the 
Anthropological Society of Bombay , and the author 
expresses regret that Madras with one old and two 
infant umveraities, has takcni so httle advantage of 
its opportumtiea for anthropological research In 
Mysore, the Umversity has revived the Ethnographic 
Survey of the State and the fourth and final volume 
of its report is now m preparation for publication 
The work of the Indian Soienoe Congress is also noted 
The author concludes by deploring tho fact that 
while there are many regions m India unexplored 
anthropologically the workers are few Ho urges 
that a band of young men should be trained to collect 
material m these unexplored fields 

Agncultunl Bduesuon m New Zealand 
AoBtotJuruBAL research m New Zealand has a 
staunch fhend m the Oovemor Qajcral, Lord 
Blcdisloe, who, having a lifelong ocquaintanoe with 
British agnonlture, is peouluu-ly fitted to estimate 
the vahia to the forming oommumty of such agencies 
as the New Zealand Department of Scientific and 
Industrial R e search and the Cawthron Institute In 
a recent address to the students of Wellmgtoa 
College, New Zealand, on the new needs of eduoatioD, 
he rrfemd to the aqiporntment of a former student, 
Theodore Rigg, to the diraotorship of the Institute, 
an organisation notoUe thraug^iout the Empire fijr 
the thoroug^meea, aoouraoy, and eoonormo vahas of 
ite ognoaltaral leseoMhea’* Toudiiiig on the question 
of the careen fbr tHuoh a ooUege training offm a 


suitable preparation, he etreBoed the claims of the 
rural population of a Dommion m which fanning is 
the graatest mdustry to leadership such as a college 
graduate mi{^t aspire to He added pomt to his 
obeervatiofu by reveslmg that it was oonsideratioiis 
such oa these which mduoed the Rhodes scholar 
ship selection oomnuttee to select, for the first time 
m the history of the Trust, a young agnoultural 
soiMitiflo wo^er for appomtment to one of these 
scholarships 

Invesugstioiis in the Stratosphere 

Tirana are now two bodies m Russia mtent on 
surveying the scientific and other possibUities of the 
upper atmosphere They cue the Society fbr Aviation 
and Chemical Warfare, with outside experts and with 
M Dubenski assistant direotor of the Mibtary' 
Aviation Academy, as chairman of the commission, 
^d a more oivtl^ type of composite body drawn 
from the Leningrad Institute of Aerology the Radio 
Institute and the Central Geophysical Laboratory 
The former organisation was responsible for the 
Buooessful flight of ShtUoaUU USSR piloted by M 
Prokofiev last September as well as that ending m 
disaster on January 30 this year If one can judge 
from the reports fVom Russian newspapers these two 
schools are sharply divided on the question of maimed 
and unmanned balloons respectively The mihtary 
organisation, the programme of which is the study of 
ultra violet solar radiation and atomic disintegration 
by cosmic rays is concentrating its attention on 
shock absorbers gliders paraohutea, etc , in order to 
safeguard future crews from disaster The civil 
body however is speoialising upon fiirther improve 
ments in automatic registenng devices to be attached 
to ballooncts after tho manner of Regoner s whose 
work with those down to a pressure of 88 mm (about 
28 kilometres up) has not yet been superseded The 
new devioo consists of a string of two or three such 
elastic balloonets eoeh about 2 metres in diameter on 
the ground, filled with hydrogen for oarrymg the self 
recording devices A trial has already been made 
with one such bolloonet This reached a maximum 
altitude of 18 6 kilometres and was followed duniig 
Its ascent by theodolite observations It automatioidly 
transmitted radio signals of pressure temperature 
and hygrometno data on a wave length of 25 metres 
Unfortunately the apparatus has been lost In a 
new apparatus which was to be ready b> the aid of 
March there were to be added cosmic ray intensity 
and gas analysis transmissuina and a camera This 
woric of the Institute of Aerology is a very faudable 
enterprise and the results will be awaited with 
mterest 

Sydney Harbour Bndgt 

Amono the recently published abstracts of papers 
to be dnoDBsed by the Institution of Civd Engmeers 
are four relating to the design, oonstruotion and 
calculations of t^ great arch bridge over the harbour 
at Sydney, Nes^ South Woles The papers. Nos 4904, 
4928, 492S and 4046, ate by Mr R Freeman, Mr L 
Sums, Mr J F Pam, Mr Q Roberts and Dr J J C, 
Bradfield, and the discussion will be held on Apnl 10 
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Hm bridge, whMdi took a Uttie more tlMUi ei^ 
yeen to oonipleta, ooet £4,148,000 It ecmaet e ^ a 
mam qMU of 1,600 ft witb a (deanaoa of 170 ft over 
the oentral 800 ft of epan, and ten appraaoh apaaa 
It aoonromodatea a roadway 57 ft wide, fimr railway 
traoks and two fbotwaya Tho prinotped parta of the 
mam-qpan tmaa are of eilioon steel with a moduh» 
of elaetioity of 80,500,000 lb per aq in Analytical 
methods of oakulatioa were used, anthmetioal pro 
oesaes bemg oamed out by nalwiUtjog maohmee 
Oaloulations wen required for the followmg oom 
hinations of loads dead load, live load and unpaot, 
horuontal foroe, oentnfogal foree, wmd loads and 
tempw a t ur e vanation Of the total weic^t of the 
mam trues material, the proportiona attributable to 
various loads are as follows dead wei^t of arch, 
85 per oent , dead weight of deck, 28 per cent , hve 
load and impact, 26 per oent , wmd, 8 per oent , 
horuontal foroe, 2 per cent , and temperature, 6 per 
oent Tests on model membars were mode by means 
of a testing maohine of 1,250 tone oapaoity, oapable 
of dealing with tension and oompreesian speoimena 
up to 50 ft long and bend test speotmens 20 ft long 
Tests of the aroh after oompletion mdioated a span 
f in m exoeM of 1,650 ft , a difference partly due to 
unavoidable errors of survey and possibly partly 
caused by shrinkage of the eoncrete below tbe 
bearmge The bridge was erected by Meesra Dorman, 
Long and Co , of Sfiddleaborough 

The Indian Antiquary 

Wma the Deoember issue, which, through labour 
troubles, has only just become available m Crest 
Bntain the Indutn Antiquary ceases pubLoation 
The demise of this valuable penodioal will be greatly 
regretted by all who are mterested m Indian studies 
For more than sixty years it has served as a medium 
of publication for onginal oommuniostions of the 
hig^iest standard of soholaisbip, dealing with the 
ethnology, arohaaology, history, Imguiatios, folk lore 
and religions of India The Indian Antiqumy wm 
founded by the late Dr J Burgess in 1872 and 
later was acquired by the late Sir Riohord Temple 
as hiB sole property Under his editorship — he was 
editor m chief for forty-six out of tbe fifty one yean 
of his connexion with it — ^tha servioes of the Indum 
Antiquary to the cultural history of India were 
modeulable Sir Richard Temple’s wide knowledge 
of oriental subjects made bun on ideal editor of a 
journal of this type, not merely because of his own 
numerous oontnbutKxis to its pages, but also for the 
stimulus and aasistajuie he was able to give to the 
studies of others As one result of his mfluenoe may 
be mentioned Efugraphia Indiea, the oflBoioI record 
of epigra|duo work m India, whidi was a direct out 
growth of work mitiated' tha /ndton Anhgiiary 
In 1924 Sir Richard Temple tnasforred his mteiest 
m the journal to a small private oompany, and the 
Royal Anthropological Institute assumed responai 
bil^foritapifolioation Sir Richard Temple retamed 
tbe editorahqi, at first in oasooiation with Mr S M 
Bdwardes, and after his death in 1927 with Mr 
C B A W Oldham, who became editw m-chief on 
fib Ridiard's death m 1981 Owing to financial 


oonditiona tha Royal Anthropologloal Rutitute folt 
compelled to aever ita connexion with the Indkat 
Antiquary m 1982 and during the post year it has 
been oamed on by the editor m order to complete 
puUioanon of matter m hand 

Prataetkm of Arwer-Traasnusskn Plant from IJghtning 

A smoas of artieles cn lightning by J F. Shipley 
whibh IS bemg repnnted m Dutnbalton <if BUe 
tnaty, a paper published by W. T Henley’s 
Telegraph Works Co , gives a r4eum4 of what has 
been aeoempbahed m reosnt years m proteotmg 
traasmisBion lines and engmeenng plant oenneoted 
with them flrom damage from lig^mg The eOeot 
of a li flhijimg flash on a transmission line is to 
punoture the msulaton or make them flash over, 

I sometunee oausmg a short oirouit which shuts down 
the supply Duniig the last forty years a very large 
number of devioes have been amplojred to protect 
tbe linee, such as air gaps, water jets, oxide films, 
eto These have been found only partially efleotive 
The ideal arrester would be some link between the 
Ime and earth which would have mflmte reeistonoe 
at the normal pressure, but when for any reason that 
pressure moreased by 10 or 20 pw oent, the resistanoe 
should beooma praotioally lero, thus fomishing the 
unpulsivB rush of eleotnoity with a safe path to earth 
A recent device consists of a solid block of a matemd 
consisting of oonduoting partioles of metallic oxide 
diffused m a baked olay which is miorosoopioally 
porous It IS Similar to poroelam m texture and 
meohanioal sfarength and normally has almost mflmte 
resistance As soon as the eleotnoal pressure aoroes 
a block of It rises above a deflmte value its rOsistanoe 
decreases at a very rapid rate If we double tbe 
voltage, the current it will pass moreoses more than 
twelve tunes The material seems to have two names, 
‘thyrite’ and ooeht’ As it is an artifloial product 
and can be aoourately oontrolled, it looks as if a real 
step forward has hem mode m the deeign of these 
arresters, or Wety valves' as they are often oalled 

Electric Waxmg of Floon 

Hdioa, a Geiman eleotnoal trade journal prmtod 
m Leipzig, grvee deeonptions m three parallel oolumne 
m German, French and Rngiwh rsspeotively of the 
latest eleotnoal devioes In the issue for November 19 
an mtereetuig descnption is given of teste on an 
eleotno floor waxmg device, with and without a 
suction iqiporatuB for the sunnltaneous ooUeotioa 
of dust Tbe tests were earned out m the laboratories 
of several umversities as well os m omnmercial test 
rooms Whan the suotxm device was used there was 
no appteoiable change m the peraentage of dust ui 
tha air ca used by the iduriing of the waxing lypara 
tua When no Buotion davioe was esnployed the per 
oentage of dust m tbe oir inoreased aa mooh as aeven 
to eig^ tfanea tha normal quontfty In thia ooae the 
dust on the floor was whiri^ i q i wan ie by the waxmg 
morfiime With tha suetioa denoa it is not neoeasary 
to clean the room so often and tiien h no need to 
have a qpaoud vaeonm oleaner. Tha dnsi wfaioh 
eettlee on ftimitara prolongs the wotk of "<«»g, 
and oectam woks of art am damaged, irfiito It is 
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•1k> • menage to health In many woikahopa the 
dnet impain tho quality of the fhnehed goods The 
floor wanog maehmw with motion devioe should 
prove speoially useAil m hotels, hospitals and 



Tm address wfaudi Dr Paul D Foote delivered 
before the Amenoan Fhyaioal Society as tetinng 
president appears m full m the February israe of 
the B€o%me ^ Bexmttfie InttrumeiUi In it he pomts 
out how inadequately industrial {diymoa has been 
represented on the Council of the Society, and how 
as a oonsequenoe much of the work of the members 
of the Society has failed to attract the attention of 
mdustnal executives and they are unable to see that 
there are places for phymoista m theur organiaationa 
It has been left to large oorporatuma like the General 
Eleotno Company to show how much pbysionts can 
do for industry Dr Foote oonsiden that the training 
in physios m moat of the Amenoan imiversitiea fits 
a man neither for mdustiy nor for a position m a 
junior college, and that mdustry has to look to the 
engineenng rather than to ^e physios departments 
for men adequately trained m the fundamentals 
of classical physics m preference to those suporflciaJly 
acquainted with the latest developments of quantum 
moohamos Ho hopes that the newly formed Amenoan 
Institute of Physios and the new journal PhjfnoB will 
secure more intimate contact between physios and 
industry, and that the attitude of the Society towards 
applied physios m the next few years will insure that 
physios becomes a real profession rather than an 
academia avocation Smoe the foundation of the 
Institute of Physics, m London m 1918, the position 
of Bntiah physioists has msproved Lord Rutherford 
recently pomted out that there has boen a rapidly 
growing reoogmtion of the importance of the physicist, 
not only m the aoademio world but also m industry, 
and he oonsidera that the Institute of Physios oan 
justly olaim some of the credit for this 

Tests for AcGKknt Pronensss 
Umdxb the title * Testa for Aooident Pronsness’ , 
the Industrial Health Research Board has published 
the results of a forther mvestigatKRi into the footois 
mvolved m ‘ aooident pronenesa” which have engaged 
Its attention for several years (Hedioal Research 
Couneil Industrial Health Reseat Board Report 
No 68 Testa for Aooident Pronsness Pp iv+S7 
Loodfloi HJf StatKuuiy OfBoe, 198S. 9d net) 
Previo us work had established that oertam mdi 
vkhials are inherently moie liable to sustain industrial 
aooHlenU than otbere exposed to the same risk By 
the invsetigatKms of B Fhnner, E G Chambers and 
F J Kirk now reported, it has been established from 

naval artilloen that, within the groitya atudied, poor 
Mathetokmetio oo ordination <defoMd aa the abihty to 
do oertam aensori motor teats) is asaoeiatied with a 
liaUlity to nwtiam an nndna number of aooidsnta * 
The remits do not anggest that mthatoUustio oo 
ordination is amooiated with oooidsnt pronsneae m 
all oeci ty atl o ns, althou^ it is probahty aaaoniateil 


with it m groaps doing similar work to those tasted 
Defloienoy m this Amotion, however, only eooounted 
for a part of the aooidenta sustained, and it is evident 
that only one of the iaotors involved m aooident 
proneness has thus fhr been isolated and evaluated 
Even this, however, makes a dsflmte step towards 
the praotioal goal of detecting beforehand thoee 
specify liable to aooident and warning them ogamst 
entering dangerous oooupations No significant 
relation was observed b et we e n mtelligenoe and 
aocidents m any of the groups, and m two of them 
aooident pronenesa did not deoreaee with age and 
exponenoo It does not follow, however that m 
groups employed on different work, variations m 
mtelligenoe may not play a part m aooident pronenesa 

Scientific Survey of South>Battcm Polyncaia 

Tax Bemioe P Bishop Museum, Honolulu, has 
organised an expedition, to be known as the Man 
gareva Expedition, for the study of the little known 
parte of south eastern Polynesia Beoauae other 
means of transportation are unavailable, the Lx 
pedition IS provided with two ships The Idander 
(Capt W Q Anderson), a high powered sampan, 
was to leave Honolulu on Maroh 1 and during a six 
months oruise will serve as a master ship’ for 
soientiflo workers who will conduct mvestigatums 
chiefly at Mangareva, Oeno, Pitoaim, Rapa, ^buai, 
Rurutu, Raivavae, and Rimitara islands Tbeseoond 
ship, the cutter yacht Ttors Tahtt% (Capt Robert S 
Burrell), under oharter from May until October, will 
servo primarily os a transfer ship' for the ethno 
logiste at work m Mangareva and among the three 
hundred and sixty islands of the Tuomotu Arohi 
pelago The chief purpose of the Expedition is to 
reoohl the data regarding native races, flora and 
land fauna, which are disappearing at a surprisingly 
rapid rate In ci dental obeervatwiis on geology, 
marine soology and general ooeonography will also 
be made fhe aoimtiflo staff moludee Dr Peter H 
Buck, Kenneth P Emory and J Frank Stimsm, 
ethnologiste , Prof Harold St John and Raynumd 
Fosberg, botanists , Dr C Montague Cooke, Jr , 
and Donald Anderson, malaoologiste , and £ C 
Zimmerman, field entomologist Dr C Montague 
Cooke, Jr, has been iqipointed leader of the Ex 
pedition 

A Histoiy of Vegetables 

Thb Oardenen’ Chrontd* of Maroh S publishes a 
report of a lecture on “The Introduction of Vege- 
tables” by Mr E A Bunyard It oomes os somewhat 
of a Burpnae to find that many of our oommon 
vegetables were onoe regarded as hormfiil plonte, or 
were the mbjeote of religious prohibition The broad 
bean, for example, was forbidden to the Egyptian 
pnesto, thou{^ later it was the oanse of 'bean foaste* 
to a bean god Qarlio, oabboge, asparagus and 
tyuiaoh have all hod a somewhat ohequered bistoiy 
The scarlet runner bean was long prevented from 
baeommg a table dslioaoy by its vahie for ornamental 
porpooea Tomatoea were first suapeoted of being 
poisonona, then bdbame m ednanal, and it was not 
until the *eii^tiea of last osntory that their nutritive 
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value waa raaliaed m Great Bntam. The potato 
mrvived a great vohane of eoom, and waa Bnally 
mtroduoed to cultivation through sheer neoeanty — 
it mitigated the hardships of several fammes Mr. 
Bunyard suggeate, somewhat whunnoally, that lilies 
and tulips are edible, and appeals for an extension 
of “the Eloabethan spirit of adventure in the 
vegetable garden”. 

Sir Henry Wellcome, P.R.S. 

Thi President of the French Repubho has paid a 
notable tribute to Enghdi medical and chemical 
research by conferring the honour of La Croix de 
Chevalier de la I>gion d'Honneur upon Sir Henry 
Wellcome, who has also juat beoi awarded the 
Remmgton medal of the Amencan Pharmaceutical 
AaaooiatKm for distinguiBhed servioo to pharmacy 
Sir Henry is founder of the Wellcome Research 
Institution and head of Burroughs Wellcome and 
Co., London, manufacturere of fine chemicals and 
galenicals, with establishments m the United States, 
Italy, Canada, Australia, India, China, South A£nca, 
the Argentine and other oountnes Apart from the 
research and experimental laboratories of the 
estabbshments of Burroug^ Welloome and Co. 
which have earned out many origuial researches m 
pharmacy. Sir Henry Welloome haa established a 
number of scientific research laboratories and research 
museums which are oo-ordinatod under separate and 
distmct direction, such as the Welloome Research 
Institution with its magnificent new building m 
Euston Road, London In these associated chemical 
and medical research laboratones and museums, 
much onginal work has bemi done to throw light on 
abstruse problems m medicine and pharmacy and 
to settle hitherto uncortam pomts m the history of 
pharmacy 

Royal Inch Academy 

At the stated meeting on March 16 of the Ro3ral 
Irish Academy, the following members were elected . 
Prof K Q Emel^uB. professor of physios, Queen’s 
University of Belfast , Prof T T Flynn, professor 
of Boology, Queen’s University of Belfast ; I>r. 
R H. Hunter, senior lecturer m anatomy. Queen’s 
University of Belfast , Rev. J Hynes, professor of 
arohsaology, Umversity College, Qolway , Rev G. V. 
Jourdan, professor of ecclesiastical history, Umversity 
of Dublm ; Prof M F. Liddell, professor of German, 
University of Dublin ; Mr C Bloke Whelan, orchno- 
logist. The Ablxi Victor Gr^ire has been elected 
an honorary member in the Department of Science 
and Prof Ellis H. Minns, Prof. Michael Rostovtseff 
and Prof Jean B. Vendiyes honoraiy members m 
the Deportment of Polite Literature and Antiquities 

AanouBocments 

Tkx first Royal Society soirde this year will be 
held in the Society’s rooms at Burlmgton House on 
May 9 and the seoond on June SO. 

Paor. A. M. Cabb-Sadmubm, Charles Booth 
pro fa sB o r of soeial eewnoe, Univenity of Ltvapool, 
has been aleoted a member of ths Atheowum under 


the provisions of Rule II of the club, vduch errqwweis 
the annual eleotion by the committee of a certain 
number of persons of distinguished emmenoe in 
soience, literature, the arts or for public service. 

Pnor. H Lsvr, professor of mathematios at the 
Impenal College of Scienoe, will deliver the twenty- 
fifth Conway Memorial Lecture on Wednesday, April 
2S, at 7 p.m. at Conway Hall, Red Lion Square, 
W.C.l, his subject being “Science m on Irrational 
Society” Admission will bo free 

Tnn Academy of Sciences of the UB.SJI. has 
elected the foUowuig to honorary membership of the 
Society . Sir Frederick Gowland Hopkms, Cam- 
bridge , Prof. G. H Hardy, Cambridge ; Dr. E. 
Sohrfidinger, Berlm (now Oxford) ; Prof. David 
Hilbert, GOttmgm ; Prof Max Bom, GAttingen 
(now Cambridge) ; Prof T. Levi-Civita, Rome , and 
Prof Carl Starmer, Oslo. Prof. Vamio Tanner, 
Helsingfors, has been elected a corresponding 
member 

Thb Hillebrand Prize of the Chemical Society of 
Washington for the year 19SS has been awarded to 
the late Dr. Edward Wig^t Washburn for the dis- 
covery of the first practical method of separating the 
isotopes of hydrogen He discovered the electrolytic 
method of separation, which has made possible the 
subsequent research into the properties of the 
isotopes of hydrogen, and has thus mitiated almost 
a new era m chemistry, consequent upon the dif- 
ferenees m the chomic^ and physical properties of 
those isotopes and their compounds 

Tmc Council of the Iron and Steel Institute an- 
nounces that His Majesty the King has been 
graciously pleased to accept the Bessomer Gold 
Medal of the Institute for 1934 His Majesty has 
‘ been the patron of the Iron and dteel Institute since 
his accession The Bessemer Gold Medal was founded 
in 1873 by the late Sir (then Mr.) Henry Bessemer, 
the discoverer of the Bessemer process of steel- 
making and the second president of the Iron and 
Steel Institute It has been awarded annually since 
that date to distinguished benefactors of the industry 
and particularly for pre-eminent contnbuttons to- 
wards the scientific and technical knowledge of iron 
and steel In 1899 Queen Victoria, and m 1900 
Kmg Edward VII, agreed to be recipients of this 
Medal. 

ApruCATioirs are mvited for the following appomt- 
ments, on or before the dates mentioned . — ^A general 
manager for the Pigs Marketing Board— The Secre- 
tary, Pigs Marketing Board. Thames House, MiUbonk, 
London, S.W.l (April 9). A public analyst for the 
Doraet County Council— The Cleric of the County 
Couned, County Offloes, Dorchester (April 18). A 
teacher of mathematics, and a teacher of apphed 
mechanics and machme drawing, at the Junior 
Technical School, Sheffield— The Chief Education 
Officer, Leopold Street, Sheffield (Apnl 19). A senior 
assistant librarian at Umversity College, Hull— The 
Registrar (April 20). A temporary resident leotursv 
(woman) m history and geognqihy at the Hersford 
Training College— The Principal. 
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Letters to the Editor 

[The EdUor does not hotd htmse[f responstbU /or 
optntons expressed by h%s correspondents NeUher 
eon he undertake to return nor to correspond wtth 
the writers oj rejected manuscrtpfs intended for this 
or any other pwd tf Natpb* No notice is taken 
of anonymous communiealions ] 

BehavKMtr of Condensed Helium near Absolute Zero 
Ths rooently published measureinonta> on some 
properties of oondenaed helium m oonjimotion with 
t^ facts known fWim tho work of Keesom and hie 
00 workers' allow us to draw some oonohisioiu on 
the b^viour of helium at very low temperatures 
It has already been shown by Keesom who found 
the meltmg pressure to become neariy mdependent of 
temperature that the entropy difforcmoe between 
the two phases tends towards sero with falling 
temperature (Nemst a theorem)' Thu means that 
the liquid phase has to go mto an ordered state' 
This change takes place at the Xpomt and u 
associated with a large loss of energy which though 
oontmuous occurs m a relatively small temperature 
range (One cannot say yet m which way thu ordered 
state — called once by tho author liquid degenera 
tion — M realised Keesom' who recently publwhed 
very similar considerations calls it a quasi 
orystallme state Clusius* also speaks of a crystal 
Ime state and adds the more specialised assumption 
of an Association starting m the X region ) 

Smoe the entropy difference vanishes the heat of 
fusion (p THS - At; + pAF) must tend towards 
sero a fortiori^ Thu can be realised m two possible 
ways (1) both HU and pHV may become sero 
and thu could scarcely bo mterpret^ m any other 
way than that both {^ases become identical (The 
same would happen if the temperature coefHount of 
the molting pressure were not to disappear com 
pletely ) (2) HU and pH\ become equal but of 
opposite sign that u (a) HU or (6) HV chanm its 
sign Our measuroments now enable us to find both 
components of p and to extrapolate their values to 
absolute sero Although such an extrapolation ] 
entails some uncertamty wo thmk it accurate enough i 
to draw the following conclusions | 

One finds that along the melting curve the volume 
of the hquid remains always higher than that of the 
solid tlu volume difference even mcreases appreci 
ably with falling temperature The energy of the 
liquid at 4° u greater than that of the solid just as 
with tho normal hquid At about 2 5“ however the 
energy difference begins to fall nqpidly passes sero a 
httle below 2” and approaches finally a vahw of about 
— 2 cal /gm atom Thu would mean that the 
possibihty 2 (a) u realised 

Thus the energy of the hquid at very low tempera 
tures u smaller than that of the solid contrary to 
the normal Compressing the hquid to the sohd 
one has to do work against the repulsive foroes thu 
work being greater than that done by the attractive 
foroes Now arises the question of tho on^ of these 
strong repulsive foroes for at tho mteratomio 
dutanoee realised m hquid hehum there can be no 
appreciable repulsion originating in the atomic fields 
every atom m the l^uid having at its disposal a 
cube of S 6 A leogtii oompared with the gas kmette 
diameter of about 1 0 A 

In order to understand thu we have to oonsidm' 
the part played by the aero point energy Extra 


polation of tho measured latent heats of evaporation* 
to absolute aero gives an energy difference between 
the hquid witliout external pressure and the gas of 
about 14 cal From our data it then follows that 
the corresponding values for the hquid and tho solid 
under the equilibrium pressure are IS cal and 11 cal 
respectively Now the sero pomt Miergy of the solid 
under eqiuhbnum pressure has a value of about 60 
cal so that the bttioe energy originating in the 
mteratomio foroes would amount to about 70 cal 
Thus we see that the sero pomt energy compwisates 
by far the greater part of the lattice energy and 
therefore it must bo the chief factor m tho behaviour 
of the subatanoe Havmg made a first estimate of 
the magmtudo of the sero pomt energy f!rom the 
deviations from frouton s rule wo have previously 
emphasised' that its large value probably is tho 
explanation for helium remammg liquid The 
attractive forces cannot dimmish the volume until 
they are compensated by tho atomic repulsive foroes 
the helium cannot crystallise with tho normal volume 
but has to take up a bigger volume with ooneepond 
mg smaller xero pomt energy" Only high external 
pressure can compress it mto tho close packed 
orystallme state 

With dunmiahing volumi the sero pomt energy 
must mcrease So on compressing one has to do 
work m order to increase the zero point energy and 
this IS equivalent m many respects to the existence 
of a repulsive foroe At tho interatomic distanoea 
I realised m tho hqmd this greatly exceeds tho repulsive 
foroes resultmg from tho atomic fields and the most 
important factor m the compressibility is duo to 
this 

Before going mto further letails eepociAlly for 
explammg the negative coefficient of expansion below 
tho X pomt it seems necessary to have more 
specialised ideas on tho structure of the liquid and 
to make assumptions for tho way in which it passes 
mto the ordered state It may be possible that tho 
exponaiim coefficient will become normal again at 
lower temperatures and that the negative value in 
tlie X region is of merely local character For this 
reason we will await the result of mveetigations at 
\ery low temperatures which art now in progress 
before going mto further discussion 

P btllON 

Clarendon Laboratory 
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Wave Mechanics and Structural Chemistry 
Thx modem apphoations of wave meohonioe to 
molecular stmoture and m particular the method of 
moleoular orbitals developed by Mulliken and 
Lennud Jones have shown that it is not expedient 
to treat the individual links between atoms sepaiatety* 
and that the eleotrons m the molecule must be treated 
aa a vdiole The oigaaio ohemist on the other hand, 
le^rds the moleoule as held together by Imks from 
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•tom to •tom. Mid the only dietmetion m kmd vbtoh 
he reoogniMe emong Imke a mto doable and 

trqile , and hie metbod of r n pr e eentotion la found to 
be oa^Ue of provading diflemt formaln tta eveiy 
expenmentalfy dfatinot ohemioal mibetanoa, indeed 
it eometmiee providee two fimnuln for one anb* 
etanoe, aa with maeparable tautomen 

If theae viawa are both troa, it foUowa that if a 
moleoule with one atrootunl fommla oan have {m 
the aenae of the nxdeonlar orbital theoiy) more thim 
one eleotroQio oonatituticni, there muat be able to 
change mto one another m leoa time then la remired 
to laolate the oubotanoe, which mvolvea a half life 
penod of not more than a aeoond or ao, and a cor 
nqxmdmgly mmute heat of activation 

Now on the theoryofreaotkmpropoaed by London 
and VillarB, and developed m detail by Eynng and 
Ptdanyi, the heat of aotivaticm of a obemic^ reaotum 
la mainly the work needed to bring the atoma to 
thoae diotanoea fhun one another wfamh are required 
for their regrouping mto the produota of the re 
action If thia le eo, on laomeno (tautomeno) reaoticm 
m which the atoma have nearly the oome relative 
poeitiona after as before, would have a very amall 
neat of aetivation and would occur with great 
nudity Thia seems to provide a reconciliation 
between the conoluauma of wave meohonica and 
thoae of structural chemistry The atoms of a mole I 
cule may have one or more dupoMtionB m space 
The number of theae is the number of isomenc 
formuln provided by the structural theory Only 
this number of forms oan bo isolated, beoauae it is 
only between them that the rate of mtoroonveieion 
u alow Any finer modifloations of the electron dis 
tnbution which wave meohanios oan detect must 
mvohre nearly the same poeitiona of the atoma m 
apace, and hence cannot lead to new laomera, aa 
these would change mto one another too rapidly We 
already know matanoea in which two structural 
formuin give practically the same atomic posi t ions, 
as m the Ke^ld benam formula, and then it is 
always found that the expected laomen ora identical 

It should be possible to define more precisely what 
IS meant by nearly’ the some positions We have 
evidenoe that the ddferenoe m len^ between a 
single and a double Imk, or m angb between the 
109 5° of X-X«« and the 120° ofX«X-^ cem be 
X X 

regarded os negligible from this pomt of view But 
we must expect a considerable range of diffmnoes 
oorteqxmding to the wide range m rates of con 
version, from those tautomen wbioh can be separated 
at low temperatures to those which change mto one 
another at a rate too great to be observed by any 
known method 

N V SioowicK 

Lmooln College, Oxford 
March 14 


Actmtws of Life and the Second Law of 
Thermodynainici 

Ih a recent letter m Natubb* Sir Jomea Jeans, 
m tallying to a ontMuam made by one of us', writes 
"Qtvm perfectly level and ftwtKmleaB railways, a 
man may move milbons of toiu of matter, and 
theraby deoreaae the entropy of the world enonnoosly, 
without moumng any coxreqionding increase of 
entropy through the ocmbastkm of food or Aiel” 
Not cidy con tlus s ur pri sin g statenwnt be disproved. 


but the very reverse of It can be readiljr demo n st r ated. 
Hie entropy deoreaae aasooiated with the sorting out 
of trucks depends not <m the number of tons but 
on ^ number of tracks Its magnitude would be 
the wumw if the tracks were repliwed by on equal 
number of mmiatare trucks or counters or molecules 
If a man were to aort out a million trucks, the 
entropy deoreaae would be of the same order of 
magmtude (to withm a few powers of ten) as the 
moreaae of entropy when he breathes a miUum 
moleoulee of oxygen To complete the proof of our 
assertion it is only necessary to estimate roiuhly 
how Iraig it would take a man to sort out a million 
trucks and then eatimato how many milHons of 
millions of millions of millions of molecules of oxygen 
he must have breathed while he was doing it 
The same letter oontama the statement “We 
cannot, for example, suppose that the man who 
steers the Jfaurstama consumes food energy at a 
rate comparable with 100,000 h p more than normal” 
Indeed, no one with a knowledge of thennodynanuos 
' would suppoee ao The entn^ associated with the 
steonng of the Jf owretanM IS of Ihe order of ma^tude 
of Boltsmann's constant k, sunply beoanea there is 
only one MaunUmta being steered In thermo 
d3mBmio parlance, the diflrfenoe between the total 
energy and the fiee energy associated with the motion 
of the centre of mass of the Mauretanta is of tho 
order of msgmtude kfT where T is the sheolute 
temperature, and this quantity is some 10" timee 
smaller than tho kmetic energy of the ship The 
I some thmg may be expreeeed by saymg that the 
Brawnian movranent of the Afaurstoma u negligible 
m comparison with its directed motion 
In view of Sir James s lapse m thermodynamio 
reasoning we oonaidec it not unreasonable to challenge 
bis vague reference to orthodox physiology’, a^ 
oak on what experimental evidence he rebee for his 
statement oonoeimng entropy changes m the bram 
F a DomiAK 
E A Guoounnnf 
Umversity College, London, and 
Univeisity of Reading 
Hircb 16 
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Induced Radioactivity of ths Lighter Ekments 
Wk have been mveetigatmg the phenomenon of 
induced radioactivity m olumimuin, boron and 
magneoium recently reported by Cune Hid Johot*, 
and have been able folly to confirm their obeervations, 
and also to add fortber details Usnig rodnim 0' a 
partioles reduced in range to 0 1 cm , we find the 
relative yields of positrons during Mie entire decay 
from afamunium, Doron magnesium to be ap 
proxunatcly W, 10 and 7 Smoe the penoda are 
respectively 8i, 14 and 8^ mmutas, the nutial effeota 
are m the ratio 6, 0 6, 2 With oU matensls we find 
an effect with a period of abont 1 nunnte and of 
nutial activity comparable with that of boron Thfe 
must be due to acme inmnnty which la always 
preoent, aoch aa carbon, nitrogen or oxygen 
Taking mto aooonnt the solid oag^ Involved, It 
mpeois that the probability of * 7x10* volt a 
parttele prodnonig a radwphotyhoras atom by inmaot 
on ahiTBmimn is abont 1 m 5X10* Im Move 
irfative vahiea ate of no great aignMoano^ smoe the 
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yiekl vanw npidly with the eoefgy of the « pertosle 
m m flqMndeat on the ahi^e of the potential 

hamer iriuA of oonne u ddlennt in these three 
elemente Ihie vanatum haa been meaeured in the 
MM of alumnuum and we find that the yield of 
pomtrons moreaaaa by a factor of IS aa the energy 
of the a particle la changed from S 5 to 7 X 10* volts 

Uamg thorium C « particles the measurements 
have been extended to 8 SxlO* volts and the 
jmbability of excitation appears to be reaching a 
mMimiim bcio Hus IS m agreement with the far 
more detailed resulta obtamed by mvestigatmg the 
motena bberated ftom ahimmium by aparbolea 
Our resulta are compatible with the view that an 
« particle colliding with an alumnuum nuoleua haa 
a oertam chance of heing o^itured and that from 
this anaes a {henomenon analogous to radioactive 
branching the two alternatives bomg presumably the 
immediate enussion of either a proton or a neutron 
It la the latter emission which produces the radio 
active isotope of phosphorus wluch emits positrona 
The branching ratio appears to be of the order of 
SO to 1 m favour of the proton emiasion 

While we have been able to detect the positrons 
from alummium by magnetic foouamg the numbers 
were not sufficient to give definite measurements of 
the distribution with velocity but we detected 
positrons over the range 1 million to at least 2| 
million volts Measurements of the absorption m 
copper and ahimmium showed aa the most significant 
feature an mitial flat portion of the curve Comparing 
these curves with those obtained with the same 
apparatus but using ^ particles of thorium (0+C') 
le^ us to think that there are veiy few if any 
positrona of low energy Practically all of the pos trona 
are stopped by 1 2 gm /cm * of alummium which in 
the case of P particles would correspond to an energy 
of about 2^ miUiou volts 

Aa mtereetmg feature of these absorption curves is 
that radiation is detectable through several millimetres 
of lead Part of this y radiation is presumably the 


from a direct calculation of the eleotno moment 
corresponding to such a transition the rate of 
imdu^on ctf such induced transitions bemg enfy 
slightly less than the rate of ejection of the M 
electn^ and thus the mtonsity of the observed 
X ray Ime should be only slightly decreased by the 
mternal conversion 

It IS evident then that the phenomenon of the 
internal conversion of X rays (Auger effect) can have 
httle bearmg on the departure of measured X ray 
line mtonsities from those oaloulatod theoreticalhr 
and the statement that any radiation is oonqilet^ 
I Mmvertod m an inner shell is meaningless 

That the above considerations are m foot important 
m these problems has become evident from a 
theoretical mvestigation one of us (E H 8 B ) is 
making of the Auger effect friQ details of which will 
be published m due course While not yet complete 
this mvestigation is sufficiently advanced to show 
that allowing for the presence of induced transitions 
the K senes mtomal conversion coefficient (defined 
as the ratio of the number of Auger electrons to the 
total number of transitions to the K shell oooumng 
per umt time) is given closely by the expression 
(1 + Z being the atomic number of the 

element considered and b a constant charactonstei 
of the particular transition A relation of this type 
satisfaotonly fits the experimental data (as oolleotM 
by Martm') on the variation of the mtomal con 
version ooeflicient with atomic number If however 
there were no induced transitions the mternal 
conversion coefficient would be proportional to Z * 
and there would then arise for elements of low atomic 
number the psuadox that the number of Auger 
electrons emitted per umt time exceeds the total 
number of transitions 

H M TavnoB 
E H S Bobhof 

Cavendisb Laboratory 
Cambridge 
March 14 


radiation ctfismg from the annihilation of the pos trona 
A frill report of these experanonts will be published 
shortly 

0 D 
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Inner Cernmawn m X Ray Spectra 
Ik a recent commumcation* Saha and Mukerjie 
have pomtod out that although tha teonsition 
Ln,m -* Li Ik not forbiddea by quantum mechamos 
the X ray ^leotral line corresponding to it has never 
been obwrved and they have suggested that the 
failure to obtain such a line can be ascribed to its 
complete mtomal oonveisKm m the Jf-shell Such an 
explanation would appear however to be moonsutont 
with the oonohiaiona reached by Taylor and Mott' 
m their recent discussion of the nature of the mtama] 
c o nvers i on process for yroyk (Cleariv the same 
oonsidiKafaons will a{q>1y to the mtomal oonverskm 
of X rays ) Bne^ stated m tonna of the present 
problem the conohtsioa reached is os follows the 
presence of the JIf eteotrons moreases the number of 
tnuiMtlons above that to be expected 


Nuclear Moments of the Antimony Isotopes 
Bodami' fust reported the existence of complex 
fine structures m the visible lines of the Sb n spectrum 
As a source be used a relatively hgh current arc 
(S-6 amp ) and to explam the structures he 
suggested that the nuclear spm of the isotope 121 is 
S/2 and that of the 123 isotopo is 7/2 (These are 
the only sotopes m antimony ) 

I have succeeded m produo ng a very brilliant 
Sb II spectnim n a hollow cathode using only 
one seventh of an ampere and as a result Um Imes 
are so very much shaiper than those m the arc that 
the extremely complex patterns encountered are 
more completely resolved many Imes showing more 
components than those reported by Badami The 
analysis of the line patterns shows without any 
doubt that the nuclear mechanical quns of both 
121 and 123 are 0/2 but that the two isotopes have 
different nuclear magnetic moments m the ratio 
1 36 1 the 121 isotom havmg the laiger v^ue 
This may be oompared with the ratio 1 27 1 m 
gaUium the only other known case which has two 
isotopes with idmfreal spins (1) and dUfoient nuclear 
magnetic momenta 
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The foUowiDu oompanaon of the etrueture given 
by Bodanu and by me for the bne X MSS 7 
{6$ *Pt — *8i) ahows to vrhat extent the hoUow 

oathode pattema are more oleu-ly resolved 


Balaai 

(S, t5?W^c»xie* 

ToUartr 

( 10 ) 8) (W m wxm xio* 


It la aeen that Badami a valuea are those which 
would anae firom the blending of oomponenta duo 
to exoeaaive line width 

Full details with analysia will be oommiuuoated 
elaewhere diortly 

S Tolansky 

Astrophysics Department 

Impenal College of Science 
London S W 7 
March 3 


The Neutrino 

Thb view has recently been put forward' that a 
neutral particle of about electronic maes and spin 
|h (where exists and that this noutnno is 

emitted togethm with an electron m P-deoay ThiM 
assumption allows the conservation laws for energy cuid 
angular momentum to hold m nuclear phyaics* Both 
the emitted electron and neutrmo couikl be described 
either (a) as having existed before m the nucleus or 
(6) as being creat^ at the time of emission In a 
reoent pap^ Femii has proposed a model of ^ 
disintegration usmg (6) which seems to be confirm^ 
by experiment 

Aooordmg to (a) one should picture the neutron 
as bemg built up of a proton an electron and a 
neutrmo while if one accepts (6) the rdles of neutron 
and proton would bo symmetnoal' and one would 
expect that positive elections could also sometimes 
be created together with a neutrmo in nuclear 
transformations Therefore the experiments of 
Curie and Joliot* on an artiflc al positive p decay 
give strong support tc m tliod (6) as one can scarcely 
assume the existence of positive electrons in the 
nucleus 

Why then have positive electrons never been 
found m the natural p-decay T This can be explained 
by the fact that radioactivity usually starts with 
a-emisaion and thorefon leads to nuclei the charge 
of which IS too small compared with their weight 
The artificial p omission was found for two unstable 
nuclei (most probably N*' and P'*) formed by capture 
of an a particle and emission of a neutron and 
therefore havmg too high a charge for their maas 

A eonsequenee of assumption (b) is that two 
laobares diilenng by I m atomic number can only 
be stable if the difference of their moases is less than 
the mass of electron and neutrmo together For 
otherwise the heavier of the two elements would 
di0mtegrato with emission of a neutrino and either 
a positive or negative electron There will be only a 
biruted region on the maas defect curve probably 
at medium atomic weight where such small diflerences 
are possible In fact nei^bourmg isobarea have 
only been found with the mass numbers 87 118 
121 128 (187) (203) while isobares with atormc 
numbers diffenng by 2 are very ftequent In the 


first oaae one of the two nuclei (Rb) is known to 
emit p rays In each of the last two oas es one of the 
two isobares is stated to be exceedingly rare and ita 
identification might be due to experfanental error 
The other three oases actually he dose together and 
have medium weifpit A pvticular case of isobarea 
are proton and neutron Smoe all experimentally 
deduced values of the neutron mass he between 
1 0088 and 1 0078 they are oertamly both stable 
even if the maas of the neutrmo should be aero 

Hie poasibihty of creating neutnnos neoessanly 
implies the existence of aniuhilation prooeeses The 
most mterestmg amongst them would be the follow 
mg a neutrmo hits a nucleus and a positive or 
negative electron is created while the neutrmo dis 
eppoem and the charge of the nucleus changes by 1 

The cross section a for suoli prooeeses for a neutrino 
of mven energy may bo estirnated from the hfetime 
( of p radiatmg nuclei giving neutrinos of the same 
energy (This estimate is in accord with bermi s 
model but is more general ) Dimensionally the 
connexion will be 

a All 

where A has the dimension cm * sec The longest 
length and tune which can possibly be mvo^ed 
are h/mo and h/mc* Therefore 

h» 

“ < m*c*t 

For an energy of 2 3 x 10* volts / is 3 mmutes and 
therefore o < 10*** cm * (corresponding to a pene 
tratmg power of 10'* km m solid matter) It w 
therefore absolutely impossible to observe processes 
of this lund with the neutrinos created m nuclear 
transformations 

With increasing energy o increases (in Formi s 
model* for large energies as (B/mc*)*) but even if one 
assumes a very stoop morease it seems highly 
improbable that even for cosmic ray energies o 
beromes large enough to allow the process to be 
observed 

If therefore the neutrmo has no mteraotion with 
other particles besides the processes of creation and 
annihilation mentioned — and it is not necessary to 
assume mteraotion m order to explam the Amotion 
of the neutrmo m nuclear transformations — one can 
conclude that there is no practically possible way 
of observing the neutrino 

H Bkthb 

Physical Laboratory R PKisaLS 

University 
Manchester 
Feb 20 
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Changes m the Lipolytm Activity of Different Organs 
dunng Tuberculosis 

In contmuation of our eerher work on lipases* we 
have followed the changes m the bpose content of 
diflferent organs of gumea pigs mfeoted with bovine 
tuberculosis Lipase determinations were made from 
hver pancreas hings and blood serum usmg tn 
butyrme as substrate It appeared that, oornddeot 



AnPf % 1984 


NATURE 


witb the davdopment of tuberoulosu the bpolytio 
Mtivitjr of bver penonu and of blood aerum is 
oomndenbly lowered The reaulU are given in the 
following table 

lJpM«Oaat(Bt<TltatodUiiueUDito>iMrlgm ofriwhlUteiW 
liTcr PsoonH timsi Beniin 


416 

(1»1 783) 
(48^W1) 


lb 

(48-180) 

86 

(46-107) 


18 

(11-86) 
(84 48) 


Each group consulted of five animals The mfeoted 
animals were killed 2 10 days before the expected 
natund death The figures m brackets mdioate the 
variations m respeotive series 

In oertam senes when the baotenal strain used 
did not produce general tuberculosis the bpase 
contents of bver a^ pancreas were not lowered a 
decrease being noted only m blood serum 
The cause of the decrease of bpolytio activity of 
different organs during tuberculosis is still problem 
atic It might be assumed that the destructive action 
of the tubercle bacilli on the tissues also destroys the 
lipases This assumption is supported by our ob^rva 
tion that in the sound portions of liver the lipase 
content IS eonsiderably higher than m the portions 
infected by tuborculosis 

AbTTUBI I ViBTAMXN 

Paavo STonaLaiKKN 

Biochemical Jnstit ite 
Helsingfors 
Feb 14 
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m order to obtam an anti raohitio result correspond 
mg to 20 mgm of this Of the isoUted free fatty 
acids 2S mgm per day produced the same effect 
as 20 mgm of the imtial material Thus it will be 
seen that about a fifth of the anti rachiUo vitamin 
has acoompamed the unsapoiuflable matter and about 
four fifths the saponifiable fraction We obtamod a 
Bnmlar result with ether extract of meadow hay 
Here the daily doses of the hay powder extract were 
4 mgm Of the unsaponifiable matter they corre 
sponded to 20 mgm and of the fatty acids to S mgm 
It was of interest to mvestigate whether the 
vitamm D from oow s bver behaved similarly Ether 
extract of oow s bver showed a suitable anti rachitic 
effect m daily doses of 40 mgm The unsaponifiable 
matter show^ a oorrespondmg effect m daily doses 
equivalent to 200 mgm and the free fatty acids had 
a similar effect m daily doses of 60 mgm In other 
words vitamin D m extract of hay cow s bver and 
butter has the same properties With other extract 
of the human bver two thirds of the vitamm D is 
m the unsapomflable matter and only one third 
among the free fatty acids These conditions vary 
somewhat m the human bemg m the mdividual oases 
a ciroumstance which is probably accounted for by 
the fact that the human being obtains sustenance 
from the products of both land and sea and thus 
has a stock of the various D vitamins 

Ottar Ryor 

State Vitamin Institute 
Skeyen Oslo 
March 6 
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The Third Vitamm D 

A SHORT time ago> wc reported that vitaimn D 
found m ether extract of meadow hay hod the 
same properties os described by Kon and Booth* 
for vitamm D in butter m that only one fifth of 
this vitamm after saponification is ogam found m 
the unsaponifiable fraction We liavo smcc exammed 
butter and have been able to confirm Kon and 
Booth 8 results os regards its vitamm D content 
We considered it of interest to mvestigate whether 
the miasmg four fifths of the anti rachitic vitamm 
might possibly bo found m the saponifiable fraction 
of the ether extract of butter or hay For this 
purpose a small excess of acetic acid was added and 
the tree fatty acids taken up with ether and isolated 
It was then found that the missmg four fifths of the 
original vitamm D were among the free fatty acids 
Thus with alkab it gives a water soluble substance 
deprived of alkab it is agam soluble m atber 

As oertam difficulties were mvolved m giving daily 
dos e s of natural butter we tried to concentrate vitanun 
D m butter by shokmg with a similar quantity of warm 
ethyl alcohol the mdted butter fat which had been 
dn^ with sodium sulphate* * It proved that fourper 
cent of the butter fat dissolved m the alcohol This 
four per cent had an onti rachitic strength 16 tunes 
os great os natural butter inasmuch os it was active 
m curative doily doses of 20 mgm as shown by 
Poulsson and Lavenskiold s method* The product 
which was obtamed was twice saponified and yielded 
11 00 per cent unsaponifiable matter Of this 
unsaponifiable matter it was necessary to give doily 
doses equivalent to 100 mgm of the origin^ extract 


Effect of a Meteonc Shower on the Ionosphere 

Or the various agencies responsible for priducing 
and mamtaming ionisation of the ionosphere bom 
bardment of the upper atmosphere by meteors has 
been suggested as one Skellett* has earned out a 
calculation of the energy received by the earth due 
to impact of the meteors and finds that durmg a 
mctconc shower it might bo so high os a fourteenth 
of that duo to ultra violet light from the sun He 
therefore concludes that meteoric showers might be 
one of the factors disturbing the ionisation of the 
upper atmosphere In order to find if any correlation 
exists between the ocourrenco of the two phenomena 
Schafer and Uoodall* measured the height of the 
E region during the Leonid meteonc shower of 19S1 
They found tlmt on some nights the ionic density 
attained high values Unfortunately their observa 
tions were vitiated by a magnetic storm which was 
in progress at that time Though they were unable 
to draw any defimte oonoluaion regarding the eat 
relation they summanse their observations by saying 
that there is reason to beheve that the presence of 
meteors in unusual numbers can cause increased 
ionisation of an intemuttent nature in the region of 
the lower layer 

Considering the importance of the subject we 
thought it worth while to take records of the ion 
isation content of the E layer during the Leomd 
shower at 1633 The method employed was the 
well known one developed by Applet^ and con 
stated m determming the ftequency at which upwardly 
directed radio waves pierced fbe region under mvesti 
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gaticKi Fig 1 dapiota tbe nsulta of our obaerraticos 
oamed out on the mg^ta of November IS, 14 and 17, 
19S8, between the houia S300 and 0700 It wiU be 
notioed that an the nig^ta of November IS and 14 
^ equivalent eleotroa denaitiea attained vahiea of 
S Sx 10* and S 8x 10* reqpeotiv^ The penetratioa 
ftequenoiea for theae kmio denaitieo oomapond to 
wave kngthe of 87 and 71 4 metrea 
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Suoh high denaitiea are remarkable, beoauae m (be 
oouiae of our fortnightly obaervationa during the 
Polar Year lOSS-SS, we never reoorded auoh denntiaB 
In faot we were never able to obtain eohoea on 75 
metrea for our midnight obaervationB The high 
lonie denaity reoonled. thorefoM, atrongly euggeaU 
that the eflMt waa due to the impact of meteora on 
the upper atmoaphere It ahould be mentioned that 
reooroB kept at the Magnetic Obeervatory, Colaba 
Bombay, and the Solar Obeervatory, Kodaikanal, 
Madraa, ahow that no marked magnetic diaturbanoe 
or solar aotivitiee occurred on theae days 

S K Mitba 
F Syak 
B N Ghosh 

Wireless Laboratory 
Umvmsity College of Science 
98, Upper Oiroular Road 
Calcutta 
Jan 30 
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Te rminal and Initial Parenchyma m Wood 
Mb K a CHOWDHxmT’s remaiks upon the position 
of the parenchyma m Termtnalra tomentoaa^ would 
aeem to be apphoablC to other woods alao A recent 
examination of the wood of €odrda odorata m this 
laboratory ehowod that the larger veeaela of the 
early wo^ are partly embedded m parenchyina, 
aome of which, judged by ite position, waa laid down 
rpther earlier than these veeeele It le possible tiiat 
the latest wood of a season’s growth oonsists ohiedy 
of parenohyma, and tiiat the early wood of the 
following season is sunilarly oonstituted, but the 
parenol^ma is sufficiently homogeneous to render 
this poaaibihty umsrobable Another speonnen of 
CsdrsM, probably O odorala, showed that tiie parm 
ehyxna separated a region of rather small, fUriy thick 


I walled fibres ftom another of Uiger, telatdveiy thin. 

walled fibrec . the oomparatively la^ use a^ thin 
I walls of ^ oells of the parenohyma la both these 
specimens suggest that it waa laid down at tbt 
beghuimg of a season’s growth, not at the end j it m 
desirable to confirm this by studies on the bvmg 
tree 

Several other Meliaoeous woods were examined, 
but with less omohisive results In Svnetema 
McAagont, the parenohyma appears to be terminal 
and not uutial, and m this wood the parenohyma 
oells are rather snudl, with relatively thick widls, 
which would seem to confirm the view that they are 
laid down at the end of the growing ee a eo n In 
Khoffa groitdtf and Oarapa guumsnsu, it was not 
possible to decide if the paraiohyma was terminal 
or initial 

It IB well known that the veaaels of the pare nag 
m teak (Teetona grandw) may be aeaooiated with 
parenchyma, and it would seem to be justifiable to 
refer to this as initial parenohyma 

Fbamx W Janb 

Department of Botany, 

University College, 

T^wiHnn 

Feb 18 
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Zoospore Ciliation m the Plasmodnophoialea 
ZuospoBBs of Plasmodtophora braottca, Woron 
and Sptmgoapora tubUrranoa (WaUroth) Lagerheim 
have been deaonbed m the bterature as unioihate 
Examination of active soospores would appear to 
substantiate this description However, when 
preparations stauied by Cotner s> method are used, 
it can be shown that m addition to the long odium, 
so apparent m the living sooepore, there is another 
which 18 shorter and less oonspiouous This bioiliate 
character is illustrated by photomicrographs of soo 
spores of P bnunea (Figs 1 and 2)and& aubttrmrua 
(Figs 3 and 4) 



Great numbers of suoh eooepoies were obtamad 
by gemunating, m ddute morganio autnent solutions, 
resting spores which had previouety been wet. frosen 
and dn^ several times In eue and nwiinip of 
swimming, these sooeporee fit the dseonptions given 
by other wntem 

G A LaoiHOHAif 
National Res ear ch Laboratonee, 

Ottawa, Canada 
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Research 

Lower Paleolithic 'dcavera'. Northern Nigeria Mr 
Henry Balfour in Man for hobruary oommonta on 
the ooourrenoe of the so called cleaver of lower 
palaeolithic faoiea m Nigeria The implement is of 
axe like type charactensod mainly by having the 
cutting ed^ formed by the interseotion of two laige 
flake Hoara one on i ither side of tlie aurfaoe of the 
implement The junction of the two soars along the 
lower margm afloniH a \ery sharp cutting edge which 
however does not stand prolonged hard usage 
Until recent ytars this type has rectived scant 
recognition since it liad been noted as an occasional 
ocourrence only among (. ht Ileo Aohouk an implements 
imd was conHider«l to bo somewhat rare In South 
Africa it must bo lu c onled the status of a dominant 
typo m view of its abundance and wide distribution 
south of the ZambeEi Its further dispersal m Africa 
is a matter of importance and its oocurronco in 
northern Nigeria where it had not previously been 
It ( onled IB to be noted Wi 11 defined examples 
are mcluded in a collection of unplemi iits of lower 
palsBolithic fac les which is housed in the Govemmt nt 
Offloea at Jos on the Bauohi Plateau Tho>io wire 
discovered largely m the course of tm mining opera 
tions Two exampli s of which sketches were made 
by the author are figured Of those one is about 
16 cm long by 8 7 cm m maximum width anil 
consists of a massive flake The greater area of oni 
surface is the untouchid scar of detachmint the 
other surface exhibits a largi area of coarse flaking 
Th< second is larger an<l better worked posaiblv < f 
diorito 17 5 cm long by nearly 11 cm wide It w 
considerably weatheitHi and patuiaied Ihe form 
IS more symmetrical and the flakuig loss coarse than 
m the first specimen but the technique is similar 
in the two instances There can be no doubt that 
the eloavers of West and South AfVica are clostlj 
related morphologically 

Tuamotuan Rcligioii The nligious beliefs of Ihe 
natives of Tiiamotu archipilago which oxt< nds for 
moro than 600 miles from north west to south east 
between the Society Islands and the Marquesas are 
stiidieil by Mr J hnmk Stirason m BuUrltns 103 
and 111 of the Btmice P Bishop Museum Honolulu 
Jew natives are now nccjuaiiited with the pre 
Christian belli fs but the difficulties of study are 
further increaseil by the fact that there would 
appoar to have been two forms of belief an esotiru 
boliof the cult of a supreme god Kiho knowledge 
of which was confined to priests and nobles and an 
exoteric cult for the ordmary people ip which the 
name of the supreme deity was concealed or dis 
guised This esotenc knowledge in the form of 
chants or cosmogonic descriptive and genealogical 
material was handed down from generation to genera 
tion but owing to a confusion with the powers of 
evil m early missionary days it came to be looked 
upon as suspect and has now almost vanishtml 
Tlie philosophic ideas of the chants of which a 
senes is recorded in BuUettn 1 1 1 were of an extremely 
high order Study of the distnbution of this cult of 
which traces are to be found in vanous parts of 
Polynesia suggests that it was mtroduoed mto the 
Paciflo by an early wave of Polynesians termed for 
oonvenienoe pahs Polynesian, the ideas it embodied 
possibly being denved from an ancient civnlisation 


Items 

in south oastem Asia Tliese pain Pui>ii('iians 
cameil the cult to Tahiti and thence m sucwssivo 
migrations to the marginal confines of Polynesia A 
late r Polynesian wave which may be designated nco 
Polynesian dovi lopwl a religious system omphasising 
the creative rather than the tree typo of cosmo 
gonisis whetom Tangaroa was viowod as tho supreme 
creator ihe exoteric version of tho cult positod a 
group of H< oondary gods whoso attributes were 
suited to the beliefs of tho people and sorveil them 
ns objects of worship and as tutelary deities 

Land Snakes of Hong Kong iwenty nine species ot 
land snakes belonging to twenty genera have been 
recordtd from Hong Kong Territories and a key to 
tho genera and some species has boon (oiiipilotl by 
(AC Hnrklots {Hong Kong Naturahat 4 113 
Dec 1933) Of th twenty nine species no fewer 
than SIX am vimomous and two of these an dosenbe 1 
and portrayed m colour — the common krait {Bunganu 
muUtctnetua) and tho band xl krait {B fanruitus) The 
bite of tho latf r is fatal to fowls and dogs but 
iipjiarently not to man On tlie other hand tho 
vinilonoo of the common krait is about twice that of 
the cobra and twenty eight times that of thi banded 
krait an acouuut is repeated of tho deaths of three 
men successively bitten by the Indian race of common 
kiait while a fourth recovered after being seriously ill 

Invertebrates from the Vanderbilt Museum A fourth 
volume of tho reports on tho collections mode by 
Mr Williiun K Vanderbilt on a wries of cruises 
conducted m his yachts Kagh and Ara has now been 
published addmg Lwlenterata h chmodermata and 
Mollusca to those on fishes and Oustacea (Bull 
VanderbtU Marine Museum vol 4 Scientific 
Results of Cruises of tho Yachts Eagle and Ara 
1921 1028 WiUiam K Vanderbilt Commanding 
Ccelentorata bchinodermata and Mollusca By 
J.eo Boone Huntington Long Island NY) h our 
faunal regions are mvolved in these expeditions 
tho West Indian region, tho Labnulor Now England 
region th tropical Amenc on Pacific and the Mediter 
ranean lh« fiejiths dredged varied from quite 
shallow water to 900 fathoms besides bttoral ool 
lootiona Notis from colour sketches made by Mr 
Vanderbilt on tlii spot are added Tho specimens 
are chiefly known species but one new coral w 
described torallum vanderbUti from C^iba diedged 
by tho Ara below 100 fathoms One oolon> of Steno 
gorgta casta Vomll hitherto only known from the 
type locality taken by the Blake was found off tho 
Alligator Reef hlonda and is many times larger 
than the type There is a magnifioont collection of 
eohmoderros with many details of spines and pedi 
oellariw well figured but perhaps tho most interesting 
find was a mother octopus Octopus vulgaris about 
10 m across the umbrella guarding her young the 
brocxl numbering 622 seven of which had not fully 
escaped from the egg capsule This was taken from 
a loggerhead sponge Knight s Key Florida dredging 
at 2 fathoms A female octopus may lay up to 1 000 
eggs in a brood all oenmeoted by a thin flexible 
rope fastened m some rook crevioe The mother 
tends them, blowing water on them through her 
funnel, cleaning and aerating them fhis is probably 
the filet capture of an entire brood An egg laden 
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female Argonauta argo with about 500 eggs in the 
shell was dredged from 800 fathoms from off Cape 
Mala, Panama 

Larval Decapods from Madras. Mr M KnahnaMenon 
deeoribea some very interesting larva m bis paper 
“The Life Histones of Decapod Crustacea from 
Madras” (Rulf MadrtuOoo Mua New Senes Natural 
History Section, Vol S No 8 1983) There are 
man> deo^xxl larva m the Madras plankton in the 
pon^ immediately following the monsoons, the end 
uf November and the four following months Not 
only do we know little about the bfe histones of the 
decapods from this particular region, but we also 
know little of those from almost any region, and any 
detaJod investigation of this kind is valuable fhe 
animals choecn are AcUta erythraeiu in the faimly 
Serge«<tida a CcMumaaaa and (probably) a UpogAna 
spooies unknown, and H%ppa aauittoa Unfortunately 
it was not possible to hatch the eggs m the laboratory, 
but it was found that late larvn could often be kept 
until they metamorphosed and the gonus or species 
ascertained A compitte account uf the development 
of AerUa is given for the first time, for the larvie 
are \crv common m the Madras plankton eight 
larval stages bemg dosenbed Roth the Callionassa 
and Upogcbiid are mtereating and present imusual 
features the first liaving on abbreviated develop 
mmit showing oertain afHruties with Axvut, the 
second having some unique features among the 
UpogebimiB The adult of this last larva luw not 
been obtained 

TfOpicsl Pacific Foramimfcra In his paper The 
Foramuufera of tho Tropical Pacific Collections of 
the ilbatroM, 1899-1900” (Part 2, Logenidsa to 
Alveolmellidffi, United States National Museum Bull 
161, 1633) J A Cushman oontmues to describe and 
illustrate the Foraminifera of tho tropical Pacific 
oollected by the Umted fitates Bureau of Fisheries 
steamer Albalroas together with certam other related 
material from shallow water of the same region 
From the study of tho shallow water Foramuufera 
living m the various oceanic islands, it has become 
evident that many speoies are very localised m their 
distribution, and probably a careful survey of the 
difierent island groups will diow that there are many 
of those isolated species or \anoties that have not 
yet been reoognis^ When these occur, they are 
often to be found m great numbers, as is frequently 
the cose with such localised species in other groups 
Ihe gtnus Lagena is tlie loi^^t of those record^, 
with no less than 29 species and several varieties 
Tlio author states that there is soorooly any other 
group of horammifera m whioh so much is needed m 
the way uf detailed studies m regard to structure and 
variation Many of tho species seem to bo very widely 
distributed while others have very definite ranges 
He mcludes Iffntoaolenta with Zagetta although fully 
realismg the distinction between them, leaving the 
complete study of this important group for future 
workers Tho paper is illustrated with 19 excellent { 
photograp^o plates 

Australian Caaanmu A short article m the Argus 
of Melbourne, Australia, dated March 4, 1988, gives 
a very mtereating description of several commercially 
useful species of the genus Cosiwrtna (“Australian 
Oaks , their Economic Value" by J. W. Audas) 
Australian speoies of Casuanna or ‘aheoaks’ are 
evergreen and grow rapidly, have long life, are free 


from diseases and pests, have wood which is of high 
quality for oabmet making and is resistant to the 
^eots of weather, and even the bark is of mediomol 
value The trees will grow on the poorest of soils, 
and the young sprouts provide food for cattle To 
this end they ore often pollarded Loose sandy soils 
may be stabilised by growing species of Casuanna 
upon them The economic charactenstica of Casuanna 
suberosa (black shooak), C struUa (drooping sheoak), 
C Luskmannn (buloke) and C glatua (grey buloke) 
are given, and a plea for their i xtended cultivation 
IS made 

Genetics of Poppies A genetical investigation of the 

ppies has boon made by Dr J Philp (7 Osnettes, 

, No 2) In Papaeer Rhaas which shows some 
self sterility, the inheritance of eight factors for 
flower colour has boon investigated h or seven of 
these fortors 61 of the 128 possible phonotypes have 
been rooognised These factors are found to fall into 
three linkage groups There appear to be two factors 
for hair colour, one of which is Imktd with two of 
the factors for petal colour Doiiblenoss is mcom 
pletcly recessive to singleness and is probably oon 
trolled by several factors Latex colour is also 
apparently determined by two factors and is ofleotod 
by the factor p for flower colour Tho phenomena of 
segregation and crossing over are the same for the 
male and female sides The species is very heterozy 
gous, while P eommuUttum, which has a narrower 
distribution, is very homozygous, indicating that the 
natural selection of types has boon more intense or 
that mutations have occurred less freely This may 
perhaps explam the general dominance or epistasy 
of Its characters over those of P rheeas The two 
speoies 6ue regarded as recently differentiated from 
a common ongin and both have 2n — 14 chromueomos 

Crustal Blocks in the Kwanto District In an earlier 
memoir (see Natdbx, 129, 321 , 1932), Prof N 
Miyabe showed that, m tho Boso peninsula, the earth's 
cnist consists of many blocks that have been tilted 
in various directions He has now applied tho same 
methods to the south west Kwanto district {Bull 
Earthq Res Inst, 11, 639 692, 1933), using the 
vertical displacements of nearly 600 secondary and 
tertiary triangulation pomts durmg tho mterval 
1892-1926 In this way, he has drawn the boundaries 
of 73 blocks tho honzontal dimensions of which 
are about 10 km , and has determmed the magni 
tudoB and directions of their tilts Some of them may 
consist of several secondary blocks, each 2-3 km 
across Both the tiltmg a^ the vertical displace 
ment of the blocks are, as a rule, greater to the west, 
than to the east, of the River Sogami Near Ooiso, 
one block was elevated 127 6 cm , while closely 
adjoining blocks to tho north west were lowered by 
67 9 and 77 6 cm Several of the boundonos of the 
blocks agree fairly well with known tectonic hnee 
For example, the Tanna fault, along which displaoe- 
ments occurred with the earthquake of Novembv 26, 
1930, oomoidee nearly with the eastern boundary of 
a block m the Idu penmsula 

Population Map of England. A map showing the 
density of population of England and Wales at the 
oenaus of 1981 has been published by the Ordnonoe 
Survey (1« 6d , flat and unmounted) This oom 
pletes the map of Great Bntom, of which the Scottish 
sheet was published last year The snUe is 1 to 
1,000,000 Density of population is shown by 
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deepening tints of brown, ouve green and black, j 
wluoh merge as satisfactonly as tmts can be expected 
to do There are twelve tmts rangmg from | 
occasional'’ population of 0-1 per square mile 
to very congested” of 70,800 or more per square 
mile There are inset maps of the County of London 
(scale 4 miles to an moh) and county boundaries 
Names on the mam map are those of towns, oertam 
physical features and m blue, nvers and lakes Index 
letters and numbers m the margm facilitate reference 
Ihe sheet overlaps the previously published one 
from northern Yorkshire to the Firth of Forth A 
one sheet edition of the oombmed sheets is also 
published 

Rainfall m Netherlands Indies Dr J Boeroma has 
extended his statistical study of the ramfall of the 
Netherlands Indies (Kon Mag Mel Obeerv Balavta 
No 26) Ihis 18 the fourth volume dealing with this 
subject and consists entirely of rainfall maps for 
Celebes on a scale of one to three million The maps 
give a picture of the average annual rainfall and also 
the average ramfall fur each mdividual month by 
moans of isohyets , the zones of different mtonsitios 
bounded by the vuriuus isohyets arc brought into 
prominence by a scale of shading and the use of blue 
tint for the heavier falls The interval between 
successive isohyets has to be laigo os Cole bes li< s m 
the tropical ram bolt (the equator passes through the 
northern part of the island) and it is only in October 
that the blue tmt (ramfall more than 300 mm that 
IS than about 12 m ) does not appear anywhere on tho 
map Ihe mtorvul on the annual map is 600 mm 
except for the wettest regions where it changes to 
1 000 nun and on the monthly maps is 60 mm for 
the dry regions and 100 mm for the wot TTie pre 
sentation of the ramfall m this form, although very 
good for most purposes is not very suitable for a 
comparative study of the seasonal variation of rainfall 
in different parts of tho island They show however 
that the seasonal variation is far from followmg a 
similar course throughout the island 

Progresave Lightning Sohonland and Collens (Proc 
Roy Soc , A, Feb ) have photographed a number of 
South African lightnmg flashes usmg a camera 
mvented by Boys m which two lenses ore moimted 
at opposite ends of a diameter of a circle and rotated 
at hi^ speed about the centre of the circle Successive 
parts of a discharge are thus drawn out along a 
circular track By companng the pictures produced 
by the two lenses moving m opposite direotiona, 
tho nature of a flash may be elucida^ The measure 
ments show that m many oases the first stroke of a 
flash consists of a bnght dart movmg from cloud to 
earth with a velocity of the order 8 X 10* cm per 
sec The bright dart is of the order flfTmetres long, 
and probably consists of an avalanche of electrons 
The evidence u that the flashes which show leader 
strokes are such that the base of the cloud is the I 
cathode of the discharge and that a dart of electrons 
can bo propagated at the velocities observed The ' 
strokes which follow the leader spread fWim the 
ground upwards, with higher velocities of the order 
10>* cm per sec These strokes resemble flames 
rather than darts and it is suggested that the lonisa 
tion IS thermal m character In some oases these 
mom strokes branched upwards, the branched 
deveHapwg after the mam Saebarm had developed 
at the branching point (see also Natubb, 182 407, 
Sept 9 1938) 


Photochemical Umon of Hydrogen and Chlonne Bate 
man and Allmand {J Chem Soc 167 , 1933) 

describe some expenmonts on the effect of light of 
varymg wave length on the photochemical union of 
a mixture of pure hydrogen and chlonne, which did 
not exhibit any mduotion period when oonflnod over 
water Insolation was effected by either a quartz 
mercury lamp or a tungsten filament lamp m con 
junction with a large aperture quart/ monochromator 
The results correct some previously reported (of 
Naturb 131, 666 May 6 1933) It was found that 
the rate of photochemical union m monochromatic 
light of wave length 313 nqi was proportional to 
the mtensity and that tho quantum yield was 
mdependent of wave length between 400 and 
490 mp Tho quantum vielil remamod of tho 
same order also from 400 mp to 290 mp but 
appeanxl to fall off by 10 20 per cent when 
passing from the visible to the ultra violet region 
It also fell off when passing from 490 mp to 
longer wave lengths It hail previously been 
shown that tho reaction was dohnitely sensitive 
to light of 646 mp (the green mercury Ime) and m 
tho present experiments a deflniti n action was found 
in ^e region 640 660 inp With monochromatic 
mtnury lamp radiation of 402 mp anomalous results 
wore found This wave length lies just beyond the 
convergonco hmit 478 6 mp of the chlorine banded 
spectrum Ihe rolativt quantum efficiencies were 
found to bo low at first but progressively mcroasnd 
from values below 1 to a umstant \ aluo of 8 Inter 
position of dark periods during the increasing range 
caused a fall on re illummation but had no effect 
when the value 8 hod been attamed No anomaly 
m this region was found with the oontmuous light 
source 

Heavy Water Ihe Journal of the American Chemteal 
Soctrly of February oontains m vi ral conununicatioris 
on heavy water and heavy hydrogtn Gilhllan 
exammod tho density of water obtained by distillation 
of sea water, both that taken from a depth and that 
from the suifaoo In both cases an excess of density 
above the normal was found Different samples of 
sea water gave the same specihc gravity whilst tap 
water purifieil m tho same way gave a diffi rent 
value tlie spocilio gravity of the distillate from 
sea water being 1 0000023 at 0 when wattr from 
tap water is taken os unity Halford Anderson 
and Bates find that transfei of heavy hydrogin 
from waUr to acetone occurs on warming the 
two liquids together in presence of potassium car 
bonato Davis and Johnston find a separation 
of hydrogen isotopes when water is truat^ witli 
sodium O N Lewis and Schulz describe the 
projierties of aoetic acid contaming the heavy isotope 
of hydrogen This acid melted 3 3° below ordinary 
acetic acid and shows a higher vapour pressure, 
because of the higher association m tho vapour 
phase The heavy isotope was in the carboxyl 
hydrogen and no mterchange with the hydrogen m 
the methyl group occurs on treatment Lewis, 
Macdonald and Sohiitz have prepared hydrochloric 
acid with the heavy isotope and measured the vapour 
pressures of the liquid and solid forms The results 
give log,(Pi/pt— 16 4/T— 0 076 for tho liquids and 
TogtiPi/p,=’ —67 7/T+O 387 for the solids The ratio 
of ^e vapour pressures roaches a maximum of 1 06 
st the tnple point, below which they sjiproaoh each 
other as the teamperatuie is lowered Ine calculated 
I heat of ffision is veiy low 
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Outlying Museutns of the Empire* 


T he great mirvey of the miueumB of the f mpire 
oonooived by Sir Henry Mien and S P 
Markham haa now been oompteted by them with 
the aaaiatanco of Dr F A Bather, T Sheppard and 
othen The final reporte on the museums m noattered 
outliers of the British Empire bring to a close a 
senes of surveys which has review^ more than a 
thousand mtisoutns and art galleries For the 
accomplishment and success of these surveys as well 
as to the surveyors creilit must be avranled to the 
Carnegie Corporation of Now York which financed 
the mquiries and to the Museums Association which 
ootod as gineral headqiiartem and under th< name 
of which the reports have been published Along 
with the reports proper (bound in paper covers) 
there are issued (bound m cloth as if for much 
service) a directory of the museums m Australia and 
New Zealand and another of those in the scattered 
islands of the Empire compilations the merit of 
which makis it certain that from this startmg 
point the prigress of those museums will bo 
measured 

The Condition of the isolated and island museums 
IS the most unsatisfactory revealed by the Empire 
Survey 1 he reason may lie i>osMibly histone possibly 
psychological but whabver the cause all observers 
agree that the islands of the Hntish Empire present 
one of the most difficult problims in the realm of 
cultural services Yet from the reports it is clear 
and one s own knowledge of thoir publications con 
firms that m places excellent scientific work has 
born dont os in the Raffles Museum at Singapore 
or the barawak Museum at Kuching But in most 
places valuable scientific material is disappearing 
with little attempt at cuUtction and conservation 
simply txiaiisc finances arc inadeqiiaU Exhibited 
collections suffer from the som* inadequacies of 
momy and staff though the fact that in several 
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of tho places illiterate natives form (os m Colombo) 
an overwhelmmg proportion of tho museum visitors, 
must tend to discourage the utmost effort at arrange 
ment smoo neither English nor vernacular labels 
are umlerstood Yet these natives got pleasure and 
mterest from the exhibits themselves 

Many of the remarks in tho report on Australia 
and New Zealand apply to both countries and mdeed 
to other Dommions Both have been severely hit 
by tho depression and thi staffs of thoir museums 
have not ki pt pau with thoir growth or have been 
actually rcduc^ with tho mevitable di terioration 
Over anil over again it is insisted that the cluef need 
of a museum is u competent and keen curator who 
deserves an adequate salary Wo rtad of one of the 
oldest and must important museums bemg run by 
a lirector and a taxidermist and of univeouty tromed 
botanists vnd entomologists receiving less than £8 
a week Buildmgs are nftin inadequate and liable 
to destruction by fin In these oircumstanoes tho 
good work already acoomplmlu d gi nurolly by pnvaU 
or miiniripnl effort (more marked in Now Zialond 
tl an in Australia) is to be warmly commt ndod 

Writing for tho Carnc gio f ortxiration tho authors 
naturally emphasisi the exhibition ami ediioatioiial 
Bide of museum work and occasi >nally soom merely 
to tolerate tho researthes madi Imown by tho 
museiimn m many excellent publications No doubt 
they themselves actually realise that iii a new 
c oiintry being changed by 1 1 \ ilisation tho lirsl duty 
of a museum m conservation and that rosear h must 
prtcede expi sition Governing authorities however 
are slow to realise the help tliat miisi urns might giye 
tc education to gem ral culture and to tin sevi n ly 
practical work of life 

The advantages of co opt ration are insisted on 
and here the Museums Association can extend ita 
good work Recently it has brought into being a 
strong Empire Committee on which represtnlatives 
of tho Home (government and of the Dominions 
meet those who have oondii ted the survcjrs m order 
to administer to best ailvimtngo tho funds allotted 
by the C amegie Corporation But loans exchanges, 
and the pexiling of infonnatii n arc no 1 ss important 
The Dominions desin much from the Homeland but 
IS it not ndiculous that tv|)e specimens of British 
Jurassic plants and shells should os the Directory 
tells us to m an Antipexlean museum T 


The Roll call of the Hydrogens (Hydranes) 
By Pbof Haimv E ABiuTBOira, tbs 


1 ^ I 'HE task of nammg the homolowes of hydro 
1 gen IS not to be undertaken lightly Nomon 
tlature is of such rniportonce that all oonsiderations 
shciild to laid aside except those of reosonexl ex 
pedienoy and sound philological practice The 
example set by Faraday just a century ago in 
fraramg ncunos for use m desenbing and diseiwing 
electroohonucal phenomena may well servo us to day 
His words have stexxl tho test of time because of the 
extreme care with which they were ohosen 

2 The new gases (from water) are clearly all 
Hydrogmt (Water stuffs) as each has its ovra srater 
m water They are to to grouped imder their Atomic 
Number I as homologous members of the first tenn 
m the periodic senes of elements It srould seem to 


be desirable to have an index name commem to all 
members of tho group DeuUnum is m no way 
reminiBoont of water and also has no particular 
group significanoe Second to what T is the (|uestion 
that at onoe anses The name would be a fit one 
for tho first member of tho second group (Atomtr 
Number 2) m the penexlio series If we could agree 
so to use it succeeding groups might well have 
similarly significant group names — Trtiertum Tetra 
tenum etc up to 92 m addition to the familiar 
names 

3 Members of the first group are logically all to to 
regarded and represented as Hydrogens in the some 
way that merabm of the CnH^+l senes of saturated 
hydrocarbons are all included under the group name 
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ParaJJina or Methanes (Ethanes) Tlifl individual 
Domea of theae all have the oanae ending and are also 
aignificant of compoBition, os a aenea of numenoal 
indioos are prefixed to a luigle terminal Thepnntipte 
thus followed m naming homologoua paraf^ may 
well be followed in naming hydrogens One of the 
happioet suggestioiiB ever made was Hofmann's, that 
the termmal ane should bo applied to all paraffins 
In the chemist a mind tme m now always associated 
with an initial senes Hofmann took the second great 
step in systematic nomenclature, the first being that 
taken by Lavoisier and his colleagues Methyl, ethyl 
and propyl lieing well established, good names, he 
preeerveid those and began numbenng at the fourth 
term, tetrano 

4 Applying the Hofmann prmciple to the hjdro 
gens we have the names 

Hydrogen, Deuthydrognn, Trithydrogen 

Maybe it will bo found that the senes ends hem and 
tliat further addition of a proton gives rise to a 
complex which swallows its own tail, produemg 
hohum Helium may not be like a whale but it ut 
very like the closed complex bonxeno Earthly 
chemists may be forgiven if they go so for as to 
imogme that not a few elements may come to be 
regf^ed as polyhelides, just as a largo pro|>ortian of 
hydrocarbons are polybenzenes It is permissible to 
be prophetic even at a chnstenmg iiarty Lonl 
Rutherford would seem to fortxiast the possibility 
of a prohehum, in the second group, of weight fl- 
an elemental trimethyleno 

5 Hydrogen, however, is not a name that is 
universally used At least an abas, of a more general 
character, may be desirable In all humility, I 
sugrat the simple term hydrane The analogy with 
mouuuie will bo obvious — 

Alternative symbols 
Hydrane H H« H 

Deuthydrane IH H^ H» 

Tnthydrane HH Hr H' 

With reference to the special symbols here introduced, 
we represent paroffinH by complex structural formula), 
by special symbols such as CH| CH|, why not 
hydrwos T Recent observations (Xatuok, heb 17) 
seem to mdicato peculiarities m behaviour which 
justify, if they do not demand, the use of peculiar 
symbols 

6 Compounds might be named systematically as 
follows 


Hydranol (H>drol) 
Hydranone (Hydrone) 

Douthydranone 

(deuUiydrone) 

fiemideuthydranone 

(hyilrone) 


HOH 

I HfOira 
j Hom 


Hydranamine 

(hydramme) 


NH, 


Deuthydranamme 

1 NH,.m 

(deuth ydramine ) 

Di ,. 

NH Ha, 

Tri „ 

NJH, 

Deutbydranomethane 

CH,1« 

Dideuthydranomethane 

CH.IH. 

Tn 

CHm, 

Tetra „ „ 

CHI, 


I 


7 If proton be the name given to the t lementol unit 
H, the corresponding deu^ydrogen or deuthydrane 
umt would be properly named if it wore termed the 
deuthydranon or deuthydron I would go a step 
further, however, and ask if it bo not expedient to 
pay homage to Prout, whose prophetic contention 
that the elements are all of unitanan build has now 
been placed beyonil doubt by Aston’s refined measure 
ments T Proton might wi 11 be changed mto prouton 
1 his would be of meanmg to all who ha\ e knowledge 
of the history of our science 

8 Tlie neutron creates a difficulty, as do all things 
not understood We shall do well, perhaps, to await 
Its better acquaintam < before attemptmg to place it 
by name Subatomic chemistry seems to be entering 
upon a phase not unlike tliat to which wo ore occus 
tomed in atomic, structural chemistry — as the 
evidence grows that distmct structural units, not 
protons alone, are conoemed The use of prefixes 
denoting energy diflorencos may w< 11 prove to be 
desirable Cataprouton might serve os an alias of 
neutron in this event BaUuUm is another possibihty, 
as it IB a mere missile 

9 Ihe argument applies equally to electrons, now 
that so callpfl positrons are claiming attention 
Might not these be brought under the f araday hat T 
Are such terms possible as an , ano or anodoeleetron 
and oath , oatho or cathodoelectron ? At present, the 
on 18 a mt rc termmal, without special significance An 
alternative would to to spe^ simply of 1 and 
d electrons, aceordmg to the twist given to them m 
the magnetic held 

10 One other task that we have long shirked may 
ho considered hero— the naming of elements in the 
alternative states of atom and molecule Lavoisier 
drew a clear distinction between oxygen, the stuff m 
oxygen compounds, on om hand , and oxygen gas, 
on the other We now symbolise the difference by 
writing O and O, Hydrogen and oxygen are the 
stuffs in water — why not use the names only with 
this significance and term the gases Dvshydrogen and 
Dxsoxygent Wo have no hesitation m speaking of 
dunethyl and diphenyl Ozone then b4>oumes tris 
oxygen Maybe the now conventional wn terminal 
m^cs such change unnecessaiy though this is only 
applicable to hyclrogcn in salts The long familiar 
term radicle also still holds the hold Probably to 
gether those terms will suffice in any cose too many 
radteof changes are imdosirable 


Rubber-Growing Research m the U.S.S.R. 

A DEIERMTNED attempt to mako Russia inde* 
pendent of imported rubber in a few years’ 
tune IS being mode by mveetigatmg the possibihty of 
hcrnio grown rubber, and by the manufacture of 
'synthetic rubber’ , four factories are already engaged 
m the industrial production of the latter Rercaroh 
on the growing of rubber is earned out at two rubber 
institutes working m conjunction with the Institute 
of Plant Industry. Exp^itions have been sent out 
to search at home and abroad for suitable rubber 
bearing plants, the mchgenoua flora having been 
particularly oarefUlly surveyed 

The tliTM most promising plapts so far appear to 
be Parthentum argentatum, Oray, Seorzonera tau- 
sofdns, and Taeaxamm gynmanihum, D C The first- 
niuxied, the guayule, brought from Mexloo, bos been 
the subject M aeveffed mvestigations* Ibis plant has 
several vaneties, differing m rubber content, reeietanoe 
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to drought and ootd, and also in the quantity and 
germination of aoed produced , eeay propagation by 
aeed is important for the economical production of 
rubber from this type of plant 

Sconontra tou aaghia growa wild m Central Aaia, 
and waa iimt deecnbed by the atafl of the Inatituta 
in 1031 It IS a slow growing perennial, very readily 
reproducing itself vegetatively, and is rich in beet 
quality rubber 3 araxacum, a biennial, occurs m the 
south of the Crimea Loman, Kotov and Tcherlcaoov 
have described the last two* These mdigenous plants 
have not boon under observation so long as the 
guayule, but are considered very promising owing to 
^e high quahty of their rubber and the ease of 
soparatmg it The two native plants are also note 
worthy for a low proportion of ream to rubber, and 
the fact that the rubber contamed m them is m the 
form of fine threads , this form of oocurrenoo haa 
not been enoountered previously by the investigators 

Experimental plantations of tho first two plants 
named above are m existence, many of them large 
enough to enable tho tnals to bo earned out on a 
commercial scale It has been planned to have more 
than 500,000 hectaros under rubber cultivation by 
1937 

> MlokoUcv Aitrov «nd othen BM Arp Bot » * IMS t S 
1S3S rtc 
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University and Educational Intelligence 

C AUBaiDOB — Tho governing body of King’s Col 
lege, having made provision for four additional 
foUowships open for competition to graduate members 
and research students of the University, ofiem for 
compttition a fellowship m mathematics ineludmg 
theoretical physics to be associated with the names 
of tho late Arthur Berry and ]< rank Ramsey Further 
mfonnation can bo obtamed from tho Provost, to 
whom applications should bo made by November I 
Londou Tho title of reader m aoronautios in 
the University has been conferred on Dr N A V 
Piercy, East London College 

Prof Karl Pearson has boon appomted Heath 
Clark lecturer for the year 1934 
Walks — The Council of University Collige, 
Aberystwyth, has accepted with regret the resignation 
of Princi^ bir Henry btuart Jones on the grounds I 
of ill health Prof Owilym Owen, professor of | 
physios, has been appomted aotmg principal of the 
College for the remamder of the ourmnt session 
A memorial tablet to tho late Pnncipal J H 
Davies lias been unveiled m the College quadrangle 

Rkskabcr m chemistry and physios will bo heavily 
subsidised by tho United States Federal Oovemment 
if a bill lately mtioduoed mto tiie House of Repre 
scntativee for the establishment of rosearoh fellow 
ships should be passed mto law According to a 
Science Service report of January 19, the bill pro 
poees that the Secretary of Commerce be given 
twenty milhon dollars for this purpose Any citizen 
with a bachelor’s degree who demonstrates, by exam 
mation, his suitability, wOuld be put to woric under a 
umversity professor It is open to question whether the 
scheme la os sound as the Wisoonsm plan (Natvbk, 
132, 977, Deo 33, 1933), for relieving professors 
temporarily of all teaching duties m onto to enable 
them to devote themselves to research 


Saence News a Century Ago 

Royal Sooety 

On Apnl 10, 1834, Mr J W Lubbock, treasurer, 
m the chair, nineteen further candidates were elected 
mto the fellowship, oontrastmg with to-day's limit 
of seventeen alloi^ m a whole year Their names 
were — Viscoimt Adair, Cbeu-los Ansell, Felix Booth, 
Liout Alexander Bumes, Francis Corbaux, Sir 
William Folkes, Jamea W Freahflold, John Davies 
Gilbert, Edward Griffith, Edmund Halswoll, Dr 
Wilhara Henry, Robert Hudson, the Rev WiUiam F 
Lloyd, John Philhps, Capt Walter N Smoe, William 
Spence, Henry S l^omton, Dr John Warburton, 
Horace H Wilson 

Among the newly elected m the above list, some 
names suggest special reference Fehx Booth was a 
munificent patron of arctic and antarctic exploration 
Limit (afterwards Sir) Alexander Bumes was a 
distinguished Indian offioer who explored the Punjab, 
Afghanistan, and Bokhara, m 1830 33 Returning 
to England m 1833 ho received a great weloome In 
1841 Bumes met with a tragic fate, being killed by 
Afghan insurgents John Phillips, geologist, was a 
nephew of William Smith, the father of English 
geology In 1853 Phillips suocooded Stnoklond as 
deputy reader m geology at Oxford , three years 
later on tho death of Buokland ho was appomted to 
the professorship William Spence, entomologist, 
collaborated m many publications with William 
Kirby elected mto the Society sixteen years earlier 

Death of John Puller 

On Apnl 11, 1834, John Fuller of Rose Hill, Sussex, 
who founded the FuUorian professorships at the 
Royal Institution, died m Devonshire Place at the 
age of seventy seven years In 1777 he had siiooended 
to tho estate of his unole Rose Fuller M P for Rye, 
and three years later was elected M P for South 
ampton, holding his seat until 1784 Made Shorifl 
for SiuHox m 1797, in 1803 he was elected M P for 
the county after a oontost lasting sixteen days and 
costing him £30,000 m addition to a purse of £30,000 
Bulwcnbed by the county Ho sat imtil 1813 On 
one occasion in 1810 VUlor mode a scone m the 
House, was taken into custody and severely repri 
mand^ by the Speaker At Rose Hill ho oreotod 
on observatory He was buned on Apnl 18, 1834, 
m the family vault at Bnghtling, Sussex 

Jama Bowman Lindsay 

On Apnl 11, 1834, the Dundee Advertiser published 
tho following ^vertisement J B Lindsay resumes 
olassos for oultivatmg the mteUectual and histonoal 
portions of knowledge and mstruotion on April 14, 
1834, m South Tay Street, Dundee In a few weeks 
hence a oourso of leotures will be formed on frictional, 
galvanic, and voltaic eleotncity, magnetism, and 
eleotoomagnetism The battery, already powerful, w 
undoigoing daily augmentation The light obtamed 
from It IS mtcoaely bn^t, and the number of li^ts 
may be increased without limit A great numtor of 
wheels may be turned by eleotncity, and small 
weights raised over puHeys Houses and towns will 
m a short time be fight^ by electnoity instead of 
gas, and heated by it instead of ooal , and maohmery 
will be worsted by it instead of steam— all at a tnfiing 
expense A mmiature view of all these etfleots wiQ be 
exhibited, besides a number of subordinate expen 
ments, including the disooveries of Sir Humphir 
Davy ” Lindsay was bom m 1799 and died m 1862 
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Sclf-lntnictioii in Caicmutry 
The popularity of ohenustry a century ago la 
recalled by an article entitled Practical Helps to a 
Cheap Course of Self Instruction m Experimental 
Chemistry contained m the Mechanics Magazine 
for April 12 1834 Ihe extensive utility of chemical 
knowledge the writer said has caused it to be 
very generally nay almost universally cultivated 
but It is a branch of philosophy so entirely founded 
on experiment that no person can imderstand it so 
as to verify its fundamental truths unless ho conducts 
experiments hunself A notion that a labora 

tory fitted up with furnaces and expulsive and 
complicated apparatus is absolutely necessary to 
perform chemical experiments is exceedingly t r 
roneous , in fact diametrically opposite to the truth 
l<or all ordinary chemical piiiposes and even for the 
preset ution of now and important inqmnes very 
simple means are sufficient Iho writer gave a list 
of pieces of apparatus and of the substances which 
should bo obtamod the whole of which were con 
Hiderod to be m the roach of persons of even the most 
modest means uid mtcnding experimenters were 
advised to purchase thiir ohtmieals from either 
Mr Dymond 146 Holbom bon or Mr Davy 
390 htrand 

FitzRoy on the River Santa Cruz 
On April 13, H M b Beagle anchored m the mouth 
of the Santa ( ruz where she remained until May 12 
On April 18 Capt FitzRoy sot out with throe whale 
boats to explore the river and was away until May 8 
Darwin accompanied the expedition and his Diary 
intaijis an account of the work done Tlie fiarty 
insisted of twcnt> five souls all \ armed and 
cajmble of defying a host of Indiana With a strong 
flood tide A a fine day says Darwm we made a 
good run, soon drank some of the fresh water & at 
mght were nearly above the tidal influence The river 
hero assumed a size A appearance which even at the 
highest pomt we ultimately reached was scarcely 
diminished It is generally from three to four hundred 
yards bnmd A m the contro about seventeen feet 
deep , and perhaps its most remarkable feature is 
the constant rapidity of the current, which ui its 
whole course runs at tho rate of from four to six 
knots an hour In so strong a current it was 

of course quite impossible either to pull or sail, so 
that the throe boats were fastened astom of each 
other , two hands left m each A the rest all on shore 
to track (we brought with us collars all ready fitted 
to a whale hne) The tracking puiy was divided 
into two and every one pulled m alternate spells of 
one and a half hours ’ 

On Apnl 22, Darwm records The country remams 
the same, and terribly unmteresting ^e great 
similanty m production is a striking feature m all 
Patagonia ” On Apnl 29, he says, from the high 
land we hailed with joy the snowy summits of tbe 
Cordilleras, as they were seen occasionally peepmg 
through their dusky envelope of clouds' On Slay 4, 
the perty was about 140 miles from the Atlimtic 
and 00 n^es from the nearest inlet of the Pacific, and 
here they ‘took a farewell look at the Cordilleras 
which probably m this part bad never be«i viewed 
by othw Bnropean eyes, A then returned to the 
tents” By May 8, they were back at the mouth 
of the nver where they found ‘the Beagle with 
her masts up, fieahly painted, A as gay as a 
frigate” 


Soaeties and Academies 

London 

Mineralogical Soacty, January 26 Jamks Phkm 
ISTEB Zoning in pl^ioclase feldspar The paper 
dmcribes various types of zoning m plagioclaso feld 
spar in thi caloifirous sandstone basalt lavas m one 
district of Scotland Ihe zonmg is classified as (a) 
normal (6) simple reverse (c) oscillatory Simple 
re\er8e zonmg is associated with other differences in 
the zones winch point to important tune mtervals 
between tlie growth of the zones Owillatory zomng 
classified as oscillatory normal and oscillatory 

verso and attention is directed to tho occurrence 
of oscillatory zoned crystals which show no general 
tmdenoy towards either more calcic or more sodio 
plagioclase Distmction is drawn between tho mam 
zones and the thm shells of alternately more 
and less calcic composition withui the main zones 
The alternating composition of tho thin shells is 
possibly the result of lack of balance botwoon 
rate of growth of the crystal and rate of dif 
fusion from the surroundmg magma Roourronoe 
of calcic plagioclast in the inner part of mam 
rones is (.xplainfsl as the result of eiuption of 
hot magma into tho crystallising liquid probably 
fonsiHjuint on eruption of lava at higher levels 
H H Rfad On runed associations of anti 
gunte talc actinolite chlorite and biotite m Unst 
bhotland Islands In an injistinn zone within the 
staurolito kyaiute garnet gneisses ot wosti m Unst 
occur Hi>lurical or ellipsoidal bodies up to 20 ft m 
diameter composed of an ulterior of antigonte 
followed outwards by an orderly se(]ueaoe of zones 
made up entirely of talc of actinolite of chlorite 
and of biotito It is oonsidi red tliat the zoned bodies 
result from the fragmentation of pondotite >ills 
dunng the staurolito kyanito gamut inotamoiphism, 
followed by tho entry of fluids into the masses during 
mjeotion raoUunorphism and the formation of the 
zonally arranged layers At the sune time, matorial 
displaced from the masses reacted with the country 
rook to give tho biotito zone Transitions to the 
country rock were mostly pared away dunng the 
later chloritoid and chlorite produomg meta 
morjihisms that have affected tho staurolito kyanite 
garnet gneisses M H Huy and F A Bannistbb 
btudies on the zeolites (7) Clinoptilolite, a sihoa rich 
variety of heulandite Rotation photographs of a 
single crystal from the onguial specimm of olmoptilo 
lite (so called ‘oiystallizcd mordenite of L V 
Pirsson) show that it is a sihca noh \anety of 
heulandite The ohemioal oomposition and op^ioal 
properties are in agreement with this interpretation 
The mineral bears no relation to ptilohto B Ramo 
Rao and A Bramkall Notes on oordiente m the 
Dartmoor granite Two groups of assooioted, but 
OS yet unrelated, foots were rocordixl concerning the 
sector twinned oordiente m the gametiferous gramte 
of Sweltor (1) an aggregate of oordiente grams u 
separable mto fractions varying m composition , m 
pi^oular, the molecular ratio FeO/MgO vanes firom 
0 37 to 1 28 m six mteimediate fictions analysed, 
the ratio for the aggregate beuig 1 62 (2) all sootora 
are optically negative, but the value of 2F vanea 
between 66" and 72® Centrally paired seotors give 
the some 2F value, whereas a^aoen* sectors often 
give different values, the maximum diflerenoe 
observed being 12" 
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Phyncal Soacty, February 2 H B Bao and G 
biVARAKAKRiBHifAN A new method of determining 
the magnetic sueoeptibihtjee of gasee and vapours 
C omponaation is effected for the test bulbs , and the 
influence of surface condensation, if any, of gases and 
\apours can be allowed for Flectromagnetic re 
torsion IS I mployed and the arrangement is renderod 
independent of small changes m the mognctisuig 
current The molar susceptibility of carbon dioxide 
was found to be — (20 70±0 08)X 10~* L B 
WiLBEHTOBCX Magnetised ellipsoids and shells m a 
jiermeable medium The probability that the field 
round a thin normally magnetised slicll is independent 
of the pormoabihty of the medium surroundmg it is 
disruss^ W D Wkioht and 1 H G Pm Hue 
discnmination in normal colour vision Hue dis 
orimmation curves have been obtaineil for five 
normal observers the apparatus and method of 
observation are described and the results discussed 
Pwo nunima m the discrimination curve ore found at 
about 0 60|i and 0 40|i and a secondary mmimum at 
0 46|i The curves are appreciably different from 
those normally reproduced m textbooks particularly 
at the red end of the spectrum where a secondary 
minimum has generally been shown N B Tawdk 
Intensity distribution in molecular spectra N, second 
positive system Intensities of bands m the oht-*fc* 7 t 
S 3 ratem of N, under four different conditions of oxcita 
tion have been measured by moans of cohbrated 
photographs of the spectrum transition probabilities 
denv^ from these have been compared with the 
Condon parabola as obtamed from Morses and 
Bydberg s potential energy functions effective tem 
peratiims have been derived on the assumption of a 
Boltzmann distribution for vibrational eni rgy 

Dvbun 

Royal Irish Academy, January 22 Joseph Aloab 
and John P Flynn A new method for the synthesis 
of flavonols Flsvonols may be prepared in small 
yield, by the oxidation of flavmdogemdes of the 
type 3 benzyhdene flavuione m alcoholic alkaline 
solution by means of hydrogen |>eroxide Consider 
ably better results ore obtamod by addmg 30 
per cent hydrogen peroxide to a solution of an 
o hydroxyphenylstyryl ketone in hot alcoliolio potash 
The preparation in tins manner, of a number of 
flavonols is described Smeo o hydroxyphenyl 
styryl ketones are readily prepared the reaction 
affords a oonvement method for the synthesis of 
flavonols The products are readily purified and m 
most oases satirfaotory yields (20-40 per cent) are 
obtamed 

Eoinbubou 

Royal Society, March 6 £ B Bailey and W J 

MrCALLiEN rhe metamorphio rocks of north oast 
Antrim The schists of Antrim fall mto the following 
Scottish groups Bon Lui Schists, Loch Tay I une 
stone, Pitlochry Schists, Oreea Beds, Bm Ledi 
Schists The Loch Tay Lomestone outcrops at Torr 
Hoad and passes north westward imder the Ben Lni 
Schists The local evidence does not doflnitoly 
decide whether this is due to mversion or not The 
mam mtereat is the oocurrenoe of green beds on two 
distinct structural levels, the lower at Leokpatnek 
and Louf^veema, the upper at Bunabay Head oiul 
Cushendun Bay This is probably caused by recum 
bent folding of a single horizon Support is thus lent 
to Clough*'’ mterpretatxm of Cowal Other features 


of the distnet are the pronunence of albite schists 
in the Pitlochry and Ben Ledi groups and the 
frequent development of hornblende in the green 
beds This last is largely attributed to alteration 
by the Cushendun granite Bobebt Cakbiok 
SjiermatogenesiH of axolotl (AnMyatoma ttgnnum) 
The haploid chromosome numbi r m the male is 
fourteen plus a small accessor} ihromosorae which 
usually divides in the first maturation division 'niis 
division IS the meiotii. one and is preceded by 
parasyndetic imion of homologous chromosomes 
Pairing is mitiated at the proxunal pok of the 
nucleus and tin polanstd homologiios twist about 
each other from tht very onsi t of syndesis equivalent 
cliromomeres along their length being brought 
together during the pnxess Amitotic division does 
not occur among primary sficrmatogonta Details 
of spermogi nesis are not discussed P Ch Ko lt.b r 
bpt rmatogi ni sis m DroaophUa paewio obacura Frol 
(2) Thu cytological bewis of sterility ui the hybrid 
males of races A and B The chromosome Ixhaviour 
of the sttnlo hybrid male during spermatogenesis 
IS highly abnormal Tlii chnimosomes remam 
univalent usually in the first moiotic division 
aneuploid and somi tunes pulyfiliid spermatids are 
formed which dogonorati The chromosomes of 
races A and B are at least partiallv homologous 
and they an assoointeil in the hy brid female 1 here 
fore it 18 suggnsted that the cause of anomalous 
chromosome behaviour is genetical Cximplimtntaiy 
genetic factors are responsible for the sterility of 
hybrid males Thohab Nicol Studies on the 
reproductive sysU in in the guinea pig observations 
on the ovaries with H{ieoiBl reference to the corpus 
luteum Data for forty femali guinea pigs are 
analysed If several corpora lutea are formed at 
the immediate post partiim ovulation and the ommal 
becomes pregnant all of these iiersist and become 
corpora lutea of pregnancy whether or not all the 
ova were fertilised Numbers of new and old corpora 
lutea seldom oorroapond m the same female Pre 
natal mortality is 29 6 per cent and seems chiefly 
due to lack of fertilisation of the ova shed No 
evidencH for alternating action of ovanea or that 
migration of ova occurs In subsequent pregnancies 
tilt uterine horn used is a matter of chance 

Leeds 

Philosophical and Literary Society, December 12 
C W Qn.>HAif Ihe condition that a certain mtegral 
may be rational The invanant condition that the 
mtegral ifdx/o* should be rational in value is 
obtamed / and 9 being polynomials of degrees seven 
and three respectively B Whiddinoton and F C 
PouLTNEY Note on tho photographic intensity 
measurement of moving electron beams A very 
brief account of a metliod of comparing electron 
beam currents of widely different values by movmg 
the beams across a phoU^raphic plate at known 
rates and comparing the rasulting densities of the 
traces B Whiddinoton Note on a new transition 
produced by electron impact m helium This note 
refers to a letter in Nattbe of June 24, 1933, 
where it was pomted out inter aha that electrons 
of a few himdrod volts energy produced, m addition 
to the well known (1*5, - 2 *Pi) transition of 21 1 
volts, another Ime at about 42 volts oorresprading 
to two successive ooUisiona by the some electron and 
yet a third Ime at about 60 volts Careful measure 
ment of this last line shows it to ooiroepond to a 
loss of 59 2 volts It cannot therefore be due to the 
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prooen 3(1^1 - 2*P,) - 68 3 volta— • ramilt not 
unexpooted m view of the high probabihty of the 
tranntion as shown by the density of the hne in the 
photographs It is likely to be due to some multiple 
exoitstion m which the same impacting electron 
withm the atom camee out more than one process — 
su^ for example as simultaneous excitation of the 
two atom electrons or even possibly lonnation plus 
excitation H M Dawson and N B Dyson The 
rate of hydrolysis of bromoaoetic acid in relation to 
Its degree of ionisation The marked fall m the rate 
of hy^lysiB of bramoaoetic acid which is observed 
whm the hydrogen ion conoentration u mcreased by 
the addition of a strong acid cannot be attributed 
to the elimination of the reaction which depends on 
collisions between bromoacotate ions and water 
molecules On the contrary the fall is mainly duo 
to the reduction in the velocity of the hydrolytic 
process which is primarily due to collisions between 
bromoacetate ions and bromoacetio acid moletules 
J W Bklton The kinetio interpretation of tlie 
activity oooffloients of non olootrolytos The activity 
coefficient of a non electrolyte m praaonoo of an 
electrolyte is dependent on the adsorption potential 
at the solid liquid interface The expression derived 
IS in qualitative agreement with experiment C H 
Douoi^s CuiBK Spectroscopy and valency (2) 
The periodic groups of non hydndo diatomic mole 
culcs The classification of non hydride diatomic 
molecules into their appropriate periodic groups 
becomes possible according to various r mbinations 
of (1) two groups of non bondmg electrons (nine 
kin^) and (2) one group of shared electrons (twenty 
kinds) llie groups resemble those of the Periodic 
Table and are dividnl m a similar way into A and B 
sub groups The new table possesses the loading 
advantages of the older claasifioation FurthOT 
discussion IS to follow C H Dououta Glauc An 
mteroonversion scale for energetic and related 
magnitudes m the electromagnetio wave band 
Interconversion of the magnitudes wave length 
wave number frequency electron velocity mass 
temperature corresponding to maximum energy 
energy in olrctron volts < igs calories and kilogram 
caloru H per gram molecule may be conveniently 
accompli^ed by means of a scale covering the 
electromagnetic wave band over 90 octaves from 
X 10>* to (;^} 10-' A Advantages of the scale 
m spectroscopic and general woik are noted with 
special reference to losses of mass occurring on 
assembhng atomic nuclei from their constituent 
parts and to the temperature oorrespondmg to 
energy of maximum density L Loosk W H 
Peabsau, and F M Wnxis Carbon assimilation 
by ChlortUa m Wmdermere Measurements of oxygen 
production by CUortOa vuigaru at different d^ths 
mWmdermere show that carbon assimilation exceeds 
respiration on an average August day to a depth 
of ten metres which also represents the depth of 
the epihninion at that tune Cell division was 
apparently most rapid below this depth but cell 
extension and cell mortality are highest nearest to 
the surface 

Pabis 

Academy of Sacnccs, February 12 (C R 198 62S 
684) V Qbionabo The preparation of oertam 
organomagnesium compounds by removal In oases 
where the yield of the organomagnesium compound 
IB small or nothing the mldition of a solvent such 
as ethyl bromide which iqipears to ke^ the surface 


of the magnesium clecui has been found to give good 
results Iho method has been successfully applied 
to p bromveratrol p dibrombenzene and similar 
difficult reactions Louis Roy The conditions of 
visibility and the separation of a satellite star J 
Touckabd a problem of permutations ALniXD 
Rosknbi^tt Non Imoar m harmonic equations 
with two mdependont variables Antoine Maqnan 
and Claude Maqnan A chronophotograph with 
ultra rapid rncordmg The apparatus deecnbed and 
illustra^ IS designed to give 30 000 images per 
second Michel Luntz and Paul Sohwabz Circular 
alternated eddies OxoaoKs Bruel Map of the 
Moyen Ogooud to tho sea ( 1/600 000) of A Meunier 
(1932) ^ PROCA Particles that may be associated 
with tho propagation of a liglt wave LAon and 
huokNE Bloch A new spectrum of xme 7n IV 
Jean Savbrnin Polarisation by remote diffraction 
at tho rectilinear edge of a st >01 screen Jean 
Bouchard Influence of the solvent on the law of 
variation of the fluorescent power of certain colouring 
materials as a function of tho concentration of their 
solutions Auoi stin Boutabio and Marius Pxy 
BAUD Tho relation between the ascent of colloidal 
granules in porous bodies and their adsorption m 
tho support in which tho rise takes place O Binder 
Action of aqueous solutions of copper sulphate on 
cupric hydroxidi Both tho method of bchreine 
m^ rs an 1 X ray analysis lecul to the conclusion 
that tie definite compound 4CuO SO| 4H,0 is the 
only subst moo produced by tho interaction of 
aqueous solutions of copper sulphate and cupric 
hydroxide Daniel Motard The alkalme bismutho 
iodides A Vila Tho rapi 1 microdetermination of 
phosphorus m organic pn ducts Tlie ainmomum 
phosph molybdate precipitate is measured in a special 
form of tube after centrifugation Ch PrUvost 
and T osson Iho knowledge of the stycerols 
Marius Badoohe The preparation of 1 1 3 tn 
phenyl 3 carboxy rubenc CO and its alka 

luK salts Mabcki Ciodchot and Mt.t.s: Geriiaine 
Cauquil The aotivo cw and trans 1 methyl 3 
cyclohexanols Henri CiAhent The oigono 
magnesium compound of pontamethylbenxone This 
compound cannot be obtamed by tho usual method 
but on adding some ethyl bromide as suggested by 
Or guard tho reaction takes place normally with 
good yields b Goldsttai b Th crystallme struc 
turo ( f iron oxychlor le R suits of a complete X ray 
study jAcquEs de Laffarent Tho constitution 
and origin of levemeriU C ARAJiBOUBa Ihe 
eruptive formations of Turkana (hnstom Africa) 
Mhe h JitRAifiNE The volcanic rocks on the 
western edge of Lake Rodolpho Tony Ballu The 
condition of the sod and tho effect of on agncultural 
tractor Charles Rousseau The structure of the 
hepatic epithelium of tho eolidians Mlle Anne 
Raety The mfluence of variations of salinity on 
tho respiratory mtensity of TdpKuaa and crayfish 
C Levaditi a Vaisican and Mlle R Sohcrn 
The biological properties of the syphihtic virus con 
tamed in the residual syphdomes of treated animals 
Feron and AndrA Lancien The association of 
the cinnamic radical and copper m the treatment 
of leprosy After prolonged study (four thousand 
injections) the author concludes that the cupro 
cinnamic complex probably attacks the root of the 
disease It is pamless and can be injected even 
m very young subjects If it does not always cure 
there is scaroely a case m which it cannot brmg 
about xnaiked improvement 
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Agncultural Marketmg Boards in Great Britain 

T he marketing of agncultural produce u much 
more difficult than that of factory produce 
The tune clement dommatee production m spite 
of all advances m science, a cow still takes nme 
months to produce a calf and a ewe takes hre 
months to produce lambs by no known method 
can these processes be hastened and still more 
months have to elapse before either oalf or lamb 
18 of much value as food Seed tune and harvest 
oome much as they did a thousand years ago 
wheat 18 still m the ground some eight or mne 
months before it is ready for cutting However, 
while plants and animals move slowly pnoes 
change rapidly, and it has happened frequently 
in reoent years that farmers have started the pro 
ductiun of lamb milk or bacon on perfectly sound 
methods fully in accordance with the prevailing 
level of prices but long before the commodity 
was ready for sale pncea had changed so drastically 
as to mvolre the farmers m heavy financial loss 
Obviously anence could do nothing to help the 
trouble was purely economic 

Further until recently farmers prodnood only 
one or two commodities on contracts in the mam 
thfy produced simply m hope of a favourable 
mmrket Only because they happened to bo 
thnfty people trusted by merchants and bank 
managon has it been possible for them to keep 
going during the past few yean 

Untd a few months ago the agncultural situa 
Uon had been rapidly gettmg worse and even the 
most stable farmers m Groat Bntam found them- 
selves in financial difficulties An agncultural 
crisis at the present juncture had obviously to be 
avoided, and the Minister of Agnoulture went 
straight to the heart of the matter and took 
economic measures to deal with an ooonomio 
problem Improvements m marketing were worked 
out 

Two types of methods have been adopted For 
wheat, the farmen of Great Bntam are guaranteed 
a defimte sharo of the homo market at a definite 
pnoe level The share is oalled the ‘quota’, and the 
difference between the agreed pnoe and the 
ultimate market pnoe is borne on the general 
wheat account of the country and not by the 
Exchequer Actually there has been no appreciable 
rise m pnoe of broad, but the quota, while sufficient 
for agnoulture, is imly s small part of our total 
consumption, so that dispanties m pnoe between 
English and imported wheat would soarody be 
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likely to have much effect on the pnoe of the final 
loaf 

For meat, milk and potatoes, other methods 
were adopted We already produce something like 
half our total meat supply, the whole of our liquid 
milk, and almost the whole of our potatoes Any 
mcrease m pnce paid to the farmer would there 
fore be felt sharply by the consumer, to whom 
the distributor would certamly pass it on The 
method adopted has been to set up Marketing 
Boards’ to assure that the produce of the British 
farmer, at any rate up to a specified total, should 
find a market The details of worlung do not 
concern us here they have necessarily to vary 
with the commodity There is a general ^position 
among farmers to accept the schemes, with all the 
restrictions they imply The farmer is now findmg 
that under these new conditions ho cannot produce 
what he likes and sell how he likes havmg 
accepted the protection of the new Boards ho 
must conform to their regulations The result is 
virtually to put agncultural production on to a 
contract basis, just as most manufacturing pro 
duction 18 done, but the farmer is in the somewhat 
more favourable position that he can, if necessary, 
produce much of his own raw materials 

It IS obviously essential to the success of the 
scheme that production should bo as economical 
and efficient as possible, and that all wastes and 
losses should be reduced to a mimmum Power 
has therefore been given to the Boards to under 
take or foster scientifir research wherever this is 
deemed necessary This provision need not, and 
should not, cut across existing provision mode by 
the Ministry of Agriculture and financed out of 
the Development Fund There are at present some 
twelve research mstitutes, at Bothamsted, Cam- 
bridge, Oxford, Aberdeen, Readmg, Long Ashton, 
East Mailing, and elsewhere, concemed with re 
search mto the vanous aspects of agncultural 
science and practice soils, plant nutntion, plant 
pathology, plant genetics, animal nutntion, ammal 
health, animal genetics, dauying, fruit and others 
These institutes exist for the purpose of gaming 
knowledge, which is then (in pnnciple, at any rate) 
passed on to the county agncultural staffs to be 
sorted out by them, so that information of mterest 
to the farmers of any particular region may be 
given to them Vanous methods are adopted by 
the different mstitutes for actually effectmg the 
transmission of information, and it is admittedly 
a difficult busmess, but it is done 

The powers now conforred upm the Bfarketing 


Boards will enable them to keep m touch with the 
research institutes and ensure the systematic 
collection and dissemination of existmg knowledge, 
and the completion of work necessary for filhng 
gaps The Potato Marketmg Board, for example, 
will certamly find that a great deal remains to be 
discovered about the growth and storage of 
potatoes A conference was recently called at 
Bothamsted, dealing with these very problems 
and by a fortunate circumstance its chairman was 
also chairman of the Potato Marketing Board 
But the papers and the discussion revealed many 
important problems on which existing mformation 
18 quite madequate More will clearly have to 
be obtamed, but the work must be focused on the 
problems of th 4 potato grower on the production , 
the quahty, the keeping powers, and the avoidance 
of diseases and pests of the potato crop 
'Two methods will probably need to bo adopted 
by the Boards The appropriate existmg institutes 
can be strengthened to deal with specific problems 
this 18 not hkely to be costly and it will so far as 
it goes, bo economical and effective But the 
second method is at least as important It is to 
set up a small experiment station devoted ex 
clusively to the study of the crop concerned and 
place it in the midst of the chief growing region, 
so that growers can easily visit it and the staff 
can keep themselves fully posted m the growers 
problems and difficulties 
Three such stations have already been m 
existence for some tune, and their success testifies 
to the value of the method the Fruit Besearch 
Station at East Mailing , the Fnut and Cider 
Besearch Station at Long Ashton, Somerset , and 
the Nursery and Market Garden Besearch Station 
at Cheshunt, which devotes itself mamly to 
tomatoes and cucumbers, the chief products of 
its distnet All these, especially the two former, 
are larger than would bo needed by the Marketing 
Boards, but the general typo would servo well 
The Cheshunt Station afford the best model its 
committee is appomted partly by the growers and 
partly by the Bothamsted Experimental Station 
Committee , its staff is m close touch with 
Bothamsted and with the Plant Physiology De- 
partment of the Imperial College of Science, but 
at the same tune it is so close to the growers that 
it misses none of their difficulties It has achieved 
remarkable success A Potato Besearch Station 
situated m one of the chief potato growing dis- 
tnets, but BO organised as to be m close touch 
with the appropriate research institutes, would 
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under suitable management be expected to be 
similarly successful It is however important 
that the staff should be men of sound scientific 
training and outlook the good practical growers 
alreculy know all that the so called practical man 
can teach them and the only one likely to be of 
help IS the scientific worker experienced enough to 
show that he can use the tools of science for solvmg 
practical problems and young enough to be able 
to adapt himself to the conditions of an important 
mdustry and to throw himself whole hcartedly 
into the new work 

Sugar beet is another crop that deserves very 
serious scientific attention Happily a research 
scheme has now been set on foot m which the sugar 
beet factories are co operating with Bothamsted 
the National Institute of Agncultural Botany the 
Oxford Institute of Agncultural kngmeenng and 
the Norfolk Agncultural Station each of which 
undertakes a particular group of problems For 
th( moment the scheme is only on a year to year 
basis and so it loses the efficiency that comes only 
with a longer time basis nevertheless the fact 
that it IS working shows a sound spint of appre 
ciation of the value of scientific assistance for its 
growers on the part ot those responsible for the 
factory organisation 

The Endocrine Glands 

The 1 tdet of Life the Endoenne Olands in Bodily 
Adjustment By Dr B G Hoskins Pp 352+8 
plates (London Kegan Paul and Co Ltd 
1933 ) 15s net 

T his httle book has been written by the 
Director of Endoenne Research m the 
Medical School of Harvard Umversity and wo must 
congratulate the author on his performance He 
has produced an admirably wntten manual which 
will be of the greatest service to all desinng the 
latest information about the structure and func 
tions of the endoenne glands What especially 
awakens our admiration is the note of scepticism 
and caution which colours his language when he 
IS relating the latest extravagances of those endo 
crmologists who claim to be able to resolve char 
acter and persoiudity mto endoenne chemistry 
Ihis same caution leads him to view with grave 
doubt the theory of Sir Arthur Keith that the 
structural differences between human races are 
due to differences m endoenne development He 
points out that according to this theory the 
Negro should exhibit defective sexuality smoe 


Keith attnbutes this melanism to a defective 
adrenal development but it is notonous that the 
very opposite is the case 

Our chief complamt against the author is that 
ho has a strong tendency to over estimate the 
part played by his countrymen m this field of 
research Thu diagnostic feature of an endoenne 
gland IS that it produces a hormone and it u 
only on page 300 that we nach a bnef account 
of the foundation research of Bayhss and Starling 
which imtiated this whole provmce of biological 
investigation and it is mentioned quite casually — 
mdeed the word hormone was first used in 
connection with this research Assuredly it was 
Bayhss and Starling invented the term and defined 
what they meant by it 

It seems to us too that the author loses his 
usual caution in his enthusiasm for some very 
recent results obtained by American workers — as 
for example those of Cannan When we are told 
that an animal suffers no mconvenienco when its 
entire chain of sympathetic gangha is out out most 
of us will become deeply thoughtful — and wait 

The author raises some extremely mterestmg 
questions during his discussionB and to two of 
these we proptiee to allude bnefiy The first of 
those concerns the constitution of the cells which 
make up the male and female bodies respectively 
On the sex chromosome theory the tissues of male 
and female should have different growth capacities 
smee the nuclear constitution in all the cells of 
the male body is different from what it is m those 
of the female But as the author remarks this 
difference must be potential only for those tissues 
obstmatcly refuse to produce the appropriate 
secondary sexual differences unless they are 
flooded with the sexual hormones But he could 
have gone further and said that graftmg expen 
ments proved that the tissues of both males and 
females with judicial impartiahty will produce the 
secondary sexual organs of either sex if exposed 
to the action of the appropnate hormone so that 
the difference m nuclear constitution seems to be 
without effect 

Another question discussed by the author is the 
evolutionary ongm of the endocrine organs How 
did a tiny group of cells constitutmg a minute 
fraction of the substance contained in the body 
acquire its tremendous powers 1 On the chance 
theory of the ongm of vanations how did Nature 
chance to construct organs of such enormous 
potency ? Now m the case of two of the most im 
portant of these organs comparative embryology 
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has Bupphed the answer and has shown that 
here, as m all properly analysed oases of evolution, 
development has been slow, fiinctional and 
oontmuous 

The thyroid gland of Ampkioxua begins as a 
growth, the so called endostyle, m the mid 
ventral line of the pharynx this groove oames 
lines of ciliated cells and mtervemng lines of mucus 
producmg cells By their joint aid a cord of mucus 
is produced which is worh^ forwards to the mouth, 
where it is broken up mto a network of filaments 
by the inrushmg current of water produced by 
the cilia lining the gill shts The tmy organisms, 
plant and animal, borne m the water axe entrapped 
and the net with its hvmg prey earned back to 
the mtestme and swallowed The lodme necessary 
to all animals is thus secured, smoe the microscopic 
plants are a potent source of it (It is cunous to 
find the author descnbing the endostyle of 
Amphioxua as a “pouch of the gut producing a 
mucus which probably aids digestion” Such an 
answer given by an English medical student 
Sitting for his first M B examination would get a 
very black mark from his examiner ) There is 
nothmg mystenous about the thyroid or endostyle’ 
of ^mphtoxiis Similar adaptations are found m 
a number of aquatic invertebrates belonging to 
qmte different classes — such as bivalves and 
gastropods amongst the Mollusoa — and then 
purpose IB the same as that of the endostyle 

In the case of the lamprey, whose larval life is 
much longer than its adult existence, the endostyle 
is still present m the larva and functions in the 
same way as m iimpktoxus, but now it has 
become restneted in extent and forms a pooch 
studded inside with groups of mucus producing 
cells, which opens mto the pharynx by a narrow 
opening In the adult lamprey the pouch is cut 
off from the pharynx, and breaks up into a number 
of mucus producing vesicles , no longer able to 
obtam lodmo firom outside, it must secrete it 
from the blond 

Here we have the familiar phenomenon of the 
gradual restriction of powers originally exercised 
by a wide stretch of tissue to a small portion of it, 
and the likewise familiar but totally mexpbcable 
phenomenon of Nature learning to produce from 
the mternol resources of an animal something 
originally obtained from outside The gas m the 
air bladder of fish is a case m pinnt Originally 
the air bladder was a mere pouch of the pharynx, 
the use of which was to retam bubbles of air 
swallowed by the fish when the oxygen tension 


m the water was becoming low But it also served 
to give the fish the power of adjusting its buoyancy, 
mid m the majority of fish the aur-bladder is shut 
off from the throat and the gas contained m it is 
secreted from the blood Evans has recently 
shown that m fresh water fish m which the con- 
nexion with the throat is mamtamed, only part 
of the contained air is obtamed by swallowing , 
most of it 18 secreted by the blood 
The other endoenne organ of which the evolu 
tionary history has been traced is the pitmtary 
body, mcludmg both anterior and posterior lobes 
This mysterious body has been credited with the 
production of at least six different hormones In 
the asoidisn tadpole, however, m which a 
bram vesicle, distinct from a spinal cord, first 
makes its appearance, the pituitary appears as a 
tube connecting the vesicle — not witii the digestive 
system as our author states — but with the 
stomodfBum or ectodermal hall way to the mouth 
At the metamorphosis, the part connected with 
the mouth becomes cut off firom the rest and 
develops a number of glandular pockets In a 
word, the pituitary body was originally nothing 
more than the anterior neuropore In the primitive 
vertebrate, which as we have seen was ongmally a 
‘filter feeder’, the current of water drawn m by 
the ciha of the gills must also have entered the 
neuropore, and the extreme front end of the 
nervous system was thus enabled to ‘taste’ its 
contents It thus performed exactly the same 
function as is exercised by the ‘osphradial’ ganglia 
of bivalve MoUusca Later it derived the sub- 
stances which it ‘tasted’ from the blood Thus the 
inmost nature of the endoenne organs, as of every 
other hving organ, cannot be elucidated by its 
structure alone , we must also take mto account 
its evolutionary history E W MaoBbtob 


Scenting the Quarry 

HwUxng by Scent By H M Budgett Pp xi -h 
122 + 22 plates (London Eyre and Spottis- 
woode. Ltd , 1933 ) 26s net 

E ven a Poet Laureate would find difficulty 
m expressing the diversity and extent of 
the influence of fox hunting Fanners, breeders, 
saddlers, tailors, veterinarians, surgems, painters, 
sculptors, poets, composers, to name but a few, 
have been affected m some way or another by 
Reynard the Fox , and through them, innumerable 
others are involved When practical expenence m 
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hunting the fox u blended with a capacity and 
zeet for hunting data, the chase involves the world 
of scienoe When, in addition, an ex-Master of the 
Bicester and Warden Hill Hounds discloses keen 
ness, perseverance, humour, and a great kmdhness, 
the reeultmg expression is a book which is not 
merely of scientific mterest, but is also endowed 
with a charm that can only be described by the 
word English 

The author has succeeded m writing a book 
“with the object of explainmg the fundamental 
pnnciples of scent in such a manner that they can 
be grasped by those who have not had the ad 
vantage of a scientific traimng ’ The scientific 
fields and coverts surveyed can only be adumbrated 
here in part the significance of the sense of 
smell , conditions under which scent is good or 
bad , the effects of light, temperature humidity 
and wind , mhalation and exhalation by the soil 
special experiments and apparatus (for example 
the author’s electno scent mdicator) for deter 
mmmg scent conditions , the nature of trails 
followed by hounds the examination of scent 
trails left by different quames over vanoua siir 
faces , the distance over which scent can be 
detected by various animals , olfactory fatigue , 
the obhteration and neutralisation of scent tracks 
the microscopic examination of the odorous par 
tides forming a track , the beanng of the sense 
of smell on animal behaviour Especially to a d<^, 
smelling is believing”, and caiunes oommumcate 
with each other by means of signal posts or 
scent telephones” as desenbed by Seton 

The wealth of subject-matter, whether gleaned 
from others or from the author’s ongmal observa- 
tiona and experiments, is attractively presented 
and bnefly summarised at the end of each chapter 
The accompanying photographs and photomicro 
graphs, especially the plates from original drawings 
by such a distinguished limner of the hunting field 
and connoisseur of the fox as is Lionel Edwards, 
R I , complete an ensemble forming a quite unique 
contnbution to intellectual and nsthetic enjoy- 
ment 

The author has proved beyond aU doubt, by 
means of painstaking experiments, that there 
must be actual contact between the quarry and 
the ground, m order to produce a trail which can 
be hunted by a hound Thus, a trail of scent of 
bruised herbage is left when an modoroas weight 
IS dragged along a field, a trail which a bloodhound 
is able to follow by scent alone after forty-eight 
hours “Hunting by Scent” mcludes many other 


mteresting observations, and also many mdications 
of problems as yet unsolved The author, artist 
and publishers have produced an mteresting and 
enjoyable volume Perhaps not the least contn- 
bution to science hes m its stimulation to further 
exploration of the mexhanstible field of mterest of 
which the sense of smell is the centre 

J H K 

“Vulganser sans abaisser” 

The Universe of Light By Sir WiUiam Bragg 
Pp XI +283 -I- 26 plates (London O Bell 
and Sons Ltd , 1933 ) 12s 6d net 

W E can in England, look back wi a long list 
of emment men of science who, so far from 
disdaming any attempt to populanse knowledge, 
have spared no pams to brmg home the truths of 
science to the layman , and the layman has not 
been inappreciative of these efforts A senes of 
some half a dozen volumes clothed m red — ^the 
Manchester smenoe lectures for the people— tells 
eloquently of the crowds who thronged to the 
Hulmo Town Hall to hoar Rosooe, Clifford, Rucker, 
Thorpe, Hurley and a score of other fiunous 
Viotonans olijicidate the scientific problems of the 
time m a way which may seem over senous to the 
hghter hearts of to day, but which, if numbers be 
any test, was admirably smted to the needs of 
their hearers These lectures, bom of Roscoe’s 
energy and dnve were a dominating feature m the 
life of Manchester m the early ’seventies of the last 
century In London, Faraday had not long gone 
from the Royal Institution, Tyndall was at the 
zenith of his fame, and was irritating the Scots 
school of physicists by his solemn championship 
of Mayer The persistence of force was a phrase 
still heard , the spemfio heat of electricity had still 
some elements of novelty , and the “Descent of 
Man” was a best-seller It is all very mteresting, 
and very crmolme ish and it is something of a 
surprise to realise that Boyd Dawkins, doyen of 
that far away group of Manchester lecturers of the 
’seventies, was takmg an active part m a British 
Association meetmg some six years ago 
Manchester and London were then two foci of 
scientific loammg So they are to day, and we of 
the nmeteen thirties are specially pnvileged m 
being able to hear Sir William Bragg’s almost 
magically easy unravellmg of the oomplexitaes of 
modem optical science It was all very well, sixty 
years smee, to explore the field of spectrum 
analysis, or to argue the question of tiie formula 
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of water , the expositor of to day, &oed with an 
array of photons, neutrons, diplnu and positrons, 
has a different and difficult row to hoe Sir 
William aooomplishes the feat m a charactenstioally 
genial and effortless manner, clinching his appeal 
to theory by admirably conoeired expenments, 
and stimulating the mterest of his hearers (and 
readers) by illustrations— the laws of perspectiYo, 
Japanese mnrors, rearlight reflectors, the lustre of 
sateen, and so forth — ^which keep us constantly m 
touch with reality Ara tti cdan artem , and, as 
with Boswell’s report of the famous dinner episode. 
It seems very easy until one tries to do it for one's 
self 


The nature of light, the eye and vision, colour 
and its ongm, the colour of the sky, polarisation, 
light from the sun and stars, Bbntgen radiation, 
and. Anally, the wave and the corpuscle— this out- 
Ime of the topics treated m the book shows how 
wide a range is covered by these lectures, which 
are as delightful to read as they must have been 
to hear Reflection at a plane surface m the 
opening chapter, electron diffraction at the close 
of the book— it is a long and mvolved journey 
which we cover m less than three hundred pages, 
and there is not a dull moment on the way 
But surely Eros is playing an unaccustomed rOle 
in astronomy ' Allan Fbbouson 


Short 

Procetdinga of the Amencan Society for Payehtcal 
Beaear^ Vol 22 The Margery Medtut^tp — 
The Walter ’ Handa a Study of their Dermato- 
glyphica By Brackett K Thorogood Pp 
XIX +228 + 1^ plates (New York Amencan 
Society for Psychical R^aroh, 1933 ) n p 
Tma volume is a detailed account of certain 
alleged supernormal phenomena which occur m 
the presence of the medium Margery (Mrs 
L R G Crandon, of Boston Mass ) They 
consist mamly in the impressions of thumbs m 
dental wax, and an account by 1^ B J Tillyard 
of the conditions under which they are produced 
was pnntod m Naiurb for August 18, 1928, 
pp 243 ff , where Fig Qua photograph of one 
of these impressions In the leading article of the 
same date it was pomted out how, assuming the 
accuracy of Dr Tillyard’s observations, wo had 
little reason to deny the medium’s power of pro 
ducing the thumb pnnta of anyone either living 
or de^ Since then the claim has been made that 
such pnnts of hving persons (for example. Sir 
Ohver Lodge) have boon produced, but the most 
mterosting development is the alleged discovery 
that the very large number of pnnts said to have 
been made by Walter (the deceased brother of 
the medium and her spint control ) are m reahty 
identical with those of a person hving in Boston, 
who formerly attended a number of sittings and 
first suggest^ to Margery’ the use of dental wax 
as a convenient compound 

In the case of the right thumb pnnt some forty 
pomts of similanty are admitted by both sides 
m the case of the loft, identity appears to be 
absolute, although the president of the Amencan 
Society for Psychical Research now claims that 
the examples prmted previously m the Society’s 
pubhcations were not authentic, bemg substitu 
tions on the put of one of the leading mvestigators , 
through carelessness they were not noticed at the 
time 

It 18 clearly impossible here to evaluate the 
evidence or even to discuss it, smee the data on 


Reviews 

which the vanous arguments arc based are them 
selves suspect Inde^ the report illustrates with 
startling clanty the reasons whjy the scientific 
world remains aloof For from whatever pomt of 
view this report may be regarded it is not only 
the medium but also the officials themselves who are 
being denounced as moompetent and guilty of a 
senes of dubious manoeuvres 

Eneydopcedia of Psychic Science By Dr Nandor 
Fodor Pp Iv +416 (London Arthurs Press, 
Ltd , 1933 ) 30s net 

This book, in spite of its somewhat provoking 
title is a notable addition to the literature of 
psychical research The author, who, it may be 
said, IB clearly mchned to behove far more than 
the evidence suggests, has nevertbeloss succeeded 
m putting ti^ther a mass of material which 
miludes many facts pomting to conclusions not 
m accordance with hu own The impartiality he 
displays in pnnting these data is highly commend 
able, and some gc^ examples of it may be seen 
m the articles on Eldred and Duguid 

In his preface Dr Fodor stresses the difficulties 
of compumg an encycloptedia of this land, and 
states that ho should have been assisted by an 
editorial committee In this we are mchn^ to 
agree Although he is fully capable of presentmg 
hu matenal, he u naturally not quite fliUy ac- 
quamted with it Thus the article on “ectoplasm” 
(apart from a few amazing examples of cr^uhty) 
u an excellent summary , whilst that on the 
poltergeut u very poor In the latter article there 
are several cases ^m news^pers whereas there 
u no word of Dibbesdorf, of Stans, or of Oakland, 
Gahforma I Similarly, m the body of the text we 
find omissions for which it u not easy to account 
Among these we would mention Farmer Riley, 
Abrah^ Cummings, Nicolai, Staudenmaier and 
tbeGalleiy of Spirit Art Although actual mutakes 
are readily excusable m a work of thu size, it u 
ounouB that Dr Fodor should make Patience 
Worth mascuhne, Mrs Abbott and Lulu Hurst 
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examplei of “eleotno phenomena” , and Imoda 
an author of a book on payohio photography 
Apart from cntioums of kind, the l^k is 
likely to be of great service to those who wish to 
gam a general view of some particular aspect of 
psychical research or to revise a previous acquamt- 
auce The author must certamly be congratulated 
on the trouble he has taken, although he would be 
well advised to omit certain of the photographs 
m any later edition One of these is mstructivo It 
shows the medium Rudi Schneider when supposed 
to be controlled by two observers His right hand 
u apparently not held m any way It is a good 
example of what occurs m psychio science’ 

A Deacnption of aome Trees, Shrubs and Ltanes of 
Southern Rhodesia By E G Steedman Pp 
XXI + 191 +92 plates (Gwelo, Southern Rhodesia 
Miss E C Steedman, Norfolk Farm, 1933 ) 
Is 6d 

Miss Steedman is to bo congratulated on havmg 
produced a book on the trees, shrubs and banes 
of Southern Rhodesia which should be of great 
service to residents in the colony and should 
stimulate an interest in the vegetation of the 
country and also, it is to be hoped, serve a useful 
purpose in arrestmg the destruction of the mdi 
genous timber 

Miss Steedman has worked under considerable 
difhculties, being away from sources of botamcal 
literature, and, m consequence, some errors m the 
nomenclature of the plants to which she refers 
have crept m This, however, is a mmor pomt 
which can easily be sot right when she has h^ an 
opportumty of consultmg authorities and hterature, 
should a second edition of the book be called for 
Thanks to the keys and descriptions, it should 
be possible for anyone interested in plants to be 
able to identify the native species, and this will 
be considerably facihtated by the Ime drawings 
which are, on the whole, quite useful, though ii 
some oases they have suffered a httle in ropro 
duction 

From the purely botamcal point of view, some 
cntioisms can be offered, but the mam point about 
the book is its value to residents m Southern 
Rhodesia This is enhanced by the mclusion 
of the native names of the trees and shrubs 
wherever it has been found possible to assign them 
to a doflmte speaes 

As the work of an amateur wnth a real love of 
her subject, the book certamly deserves high 
commendation 

A Standard Classified Nomendature of Disease 
Compiled by the National Conference on Nomen- 
clature of Disease Edited by Dr H B Ixigio 
Pp xvu+701 (New York The Common- 
wealth Fund , London H K Lewis and Co , 
Ltd , 1933 ) 21« 

The National Conference (of the Umted States of 
Amenca) on Nomenclature of Disease was formed 
with the object of solving the confusion due to the 


absence of a standard nomenclature of patho- 
logical conditions It has now product the 
system desenbed m this book, a dual method of 
classifying disease, based on the two features of 
topography and etiology The topographical classi- 
fication gives a code number to every region of the 
body m which disease can be chmcally located , 
the first numeral indicates the body system, the 
second the organ, and the third the part of the 
organ mvolved The etiological classification 
similarly divides all causal factors mto groups, 
which are further subdivided Any disease or 
mjury has thus a number mdicatmg location 
hyphened to another mdicatmg cause The 
system also allows expression m symbols of obscure, 
undiagnosed or partially diagno^ conditions 
The book can be strongly recommended to the 
records departments of hospitals, and as the 
method advocated requires accurate expression of 
a diagnosis, its adoption would do immense good 
m stimulatmg precise thinking and avoidance of 
ill defined terms on the part of climcians 

A Bibliography of Differential Fertility m 
English, French and Qerman Edited by Eldon 
Moore on behalf of Commission II of the Inter- 
national Union for the Scientific Investigation 
of Population Problems Pp vi+97 (London 
Dr E C Rhodes London School of Economies, 
1933 ) 2« 

The compiler of this book is not a biologist but a 
journalist who, like many other mtelli^nt lay 
men, has been attracted by the lure of biology 
and the problems which it involves For a con- 
siderable time he acted as editor of the Evgenies 
Review, the organ of the Eugemos Society He 
has pnxluced in this book a most valuable com- 
pilation of papers and books dealing with the 
problems of fertility both m man and animals 

An Elementary Introduction to Physics Dt 
senptive. Experimental and Historical By Edgar 
Booth Pp 466+xvi (Glebe, NSW 
Australasian Medical Publishing Co , Ltd , 
London H K Lewis and Co , Ltd , 1933 ) 
ba not 

A BOOK from Austraha is to be welcomed, as it is 
hkely to put forward fresh pomte of view which 
give lunts to teachers of elementary physics in 
Gnat Bntam Thu book u qiute elementary m 
character and practical m type, and the author 
has avoided the mistake of mtroduomg the ideas 
of modem physios at thu early stage 

Pricis d’ilechncM thionque Par Dr L6on Bloch 
Deuxihme Edition, revue et comgte Pp vu + 
476 (Pans Gauthier Villars et Cie , 1933 ) 
60 francs 

This treatise gives an account of olassioal eleotneal 
theory, with modem notation and the use of vector 
analysu where necessary It u comjmhennve and 
clear and ends with two important chapters, me 
on the eleotrodjmamioe and the other on the optics 
of bodies m motion 
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Aluminium surfaced Mirrors 
By Db H Spskobb Jonbs r b b 


T he mirrorB in astronomical reflecting tele 
scopes were formerly made of speculum 
metal — a hard alloy of copper and tm capable of 
taking a fine polish and havmg a fairly high 
reflecting power Speculum metal mirrors have 
been entirely replaced by glass mirrors coated on 
the figured surface with a thin film of silver Ihe 
silver^ surface when fresh has a high raflectmg 
power for wave lengths greater than 0 375 at 
this wave length the reflecting power is 0 80 at 
0 400 (1 it 18 0 85 at 0 450 |i it is 0 90 and at 
0 700 it 18 0 05 On the short wave length side 
of 0 375 (1 the reflecting power falls off rapidly 
owmg to selective absor^on to a minimum value 
at about 0 315 of only 0 04 This is a serious 
disadvantage when observations are required m 
the ultra violet region Thus for example at a 
wave length of ateut 0 325 the atmospheno 
transmission is 0 50 but the reflecting power of 
silver IS only 0 12 In a reflecting telescope the 
image is normally produced by reflection at two 
silvered mirrors so that the loss by the selective 
absorption of the silver is much greater than the 
above figures mdicate 

These figures refer to a freshly deposited silver 
film But the reflecting power steadily falls owing 
to gradual oxidation or to tamishmg due to the 
action of sulphur dioxide m the atmosphere 
Where such atmospheric contammation is pre 
valent the reflecting power falls rapidly At even 
the most favourable sites however there is a 
gradual fall m reflectmg power so that the mirrors 
must be penodically di^ounted and resilvered 
The silver film is e^y deposited chemically and 
though the silvenng process itself is not difficult 
any satisfactory method of malung it unnecessary 
would be welcomed for it would imply that the 
decrease m reflecting power — which necessitates 
lengthened exposures and is particularly trouble 
some m some photometno work — had bemi elim 
mated Coating the silver film with a thm film 
of colourless lacquer has been tried but the 
optical perfection of figure is almost mevitably 
impturea 

llie development of a method of coatmg glass 
surfaces with a film of alumuunm and the unex 
pected properties such films are therefore of 
the greatest unportance for astronomioal observa 
tion For wave lengths greater than about 0 40 p 
the reflecting power of an alumuuum film is some 
what less than that of a freshly deposited solver 
film The difference is not however very great 
at a wave length of 0 50 p the reflecting power 
of the aluminium film is 0 88 as compa^ with 
0 91 for silver at 0 60 p the relative values are 
0 89 and 0 93 at 0 70 p 0 87 and 0 95 The 
reflecting power of a silver film after a short 
^ use would soon fall below that of a 
deposited alummium film To the short 


wave length side of 0 40 p the alumuuum film 
IS greatly superior to the silver film as it does 
not show the band due to selective absorption 
At 0 35 p its reflectmg power is 0 85 as con 
treated with 0 70 for sdver at 0 30 p (near the 
limi t of atmospheric transmission) it is 0 83 as 
compared with 0 08 for silver hor observations 
m the ultra violet region the alumuuum film is 
therefore very much superior to the sdver film 

The alumuuum films have other important 
advantages A freshly deposited film on exposure 
to the air immediately oxidises and the oxide 
eoatmg forms a prote^ve layer which prevents 
the film from tanushmg It is stated by Dr J 
Strong who has developed at the Cahfornia 
Institute of Technology a technique for the coatmg 
of mirrors with alummium that concentrated 
nitno aoid eon be poured on the mirror with 
immumty Nevertheless the film can be readily 
dissolved by dilute hydrochloric acid to which a 
trace of some copper i^t has been added Sulphur 
dioxide m the atmosphere does not tarnish an 
alumuuum film or at most at a very slow rate 
A small muTor partly eoated with silver and partly 
with aluminium has been exposed at Greenwich 
where conditions as regards sulphur m the atmo 
sphere are bad until the silver film had become 
completely yellow The aluminium film was 
apparently unaffected Dr Strong mentions that 
the mirrors of a telescope alumuused m October 
1932 and constantly us^ since show as yet no 
signs of tarmsb 

Alummium films are more strongly adherent to 
glass than silver films Dr Strong states that a 
mece of adhesive tape m^ be prresed on to the 
film and then stnpped off without loosening the 
metal from the glass This tenacity makes it 
possible to clean the surface of dust or other 
contammation by washing with soap and water 
It IS also stated that alumuused mirrors do not 
scatter light 

The hugest muror yet coated with alumuuum 
IS the 36 mch mirror of the Crossley reflector of 
the Lick Observatory which was coated m 
December 1933 When this mirror was coated 
with silver a long exposure spectrogram ended 
at about 0 325 p An equal exposure with the 
alummised mirror gives a spectrogram extending 
to about 0 300 p An exposure of imly 20 seconds 
on the star Ononis oi magmtude 2 9 gave a 
spectrogram measurable to about 0 310 p The 
atmospheno ozeme absiHptioii Imes m the ultra 
violet can be photographed m a few seconds 
Dr W H Wnght states that companson of 
photographs of the nortk polar sequence befne 
and after the aluminising mdloated that the 
general reflectivity had bera stepped up by 50 or 
60 per cent this illustrates the ^eot of tarnish 
ing of a silver film even under the fovourable 
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atmospheno oonditioiu on the summit of Mount 
Hamilton 

Alummium is a difficult metal to sputter by 
cathode duuntegration, and the most effective 
method of depositing the alummium films has 
been found to be by an evaporation process m 
a high vacuum of the order of 0 0001 mm of 
mercury The alummium is heated m small 
tungsten eoils arranged opposite the mirror to be 
coated , the alummium evaporates and condenses 
on the face of the mirror The low pressure 
enables each atom of aluminium, after evaporation, 
to travel m a straight path to the mirror with 
small probabihty of collision with other atoms 
In uiatmg the mirror of the Crossley reflector, 
twelve heucal tungsten coils were arranged round 
a 36 mch circle at a distance of 18 mches from 
the mirror Each coil had 10 turns and to each 
turn a U shaped alummium wire, } mch long and 
V-r mch diameter, was clamped Each coil was 
connected m turn to the uluctneal supply, at a 
\oltage of 20 volts the entire prootwa of distilling 
from the twelve coils reciuinng about three minutes 
The mirror was placed on brass bars fastened to 
a reinforced stool bedplate, one mch in thickness , 
this arrangement enabled gases underneath the 
mirror to be pumped out easily The boll jar 
covenng the mirror was of ^ mch sheet steel, 
stiffened at the bottom by a rolled angle iron, and 
raachmed to give a perfect plane surface A lead 
fuse wire was pressed mto a cmoular groove m the 


bedplate, at the bottom of the bell jar , the angle 
irtm was bolted down by 24 bolts exerting a force 
of 60 tons on the fuse wire gasket, to which 
atmosphenc pressure on exhausting added another 
10 tons 

The mirror surface must be absolutely clean for 
a satisfactory coat The most satisfactory way of 
socunng the requisite cleanlmess with a large 
mirror was by removmg foreign material with an 
eleotnc discharge from a central electrode With 
the arrangements used for the Crossley mirror a 
very uniform thickness (about p) of coat was 
obtamed 

Dr Strong finds that it is possible to coat 
speculum metal gratings with alummium , the 
reflectivity is increased about 60 per cent for 
visible light and by an even greater extent m the 
ultra violet The higher orders of spectrum also 
become relatively brighter The defimtion was 
found not to be impaired by the coating The 
coat can be dissolv^ by caustic potash, which 
does not attack the speculum metal This apphea 
tion of the process should prove of value m the 
laboratory as well as m astronomical spectroscopy 

It IS hoped that apparatus for alummising 
telescope mirrors up to a size of 36 mches diameter 
will bo available m Great Bntam before long 
Some experimental work has been m progress, 
and a piece of plate glass coatwl with aluminium 
was on view at the meeting of the Royal 
Astronomical Society on March 9 


The Lyochromes: a New Group of Animal Pigments 
By Phiupp Ellinoeb and Waiter Kosohara. Dusseldorf 


I N the observations of livmg animal organs by 
the ‘mtravital raicrosoopo’* it was noticed 
that cells of some organs of the ammal not pro 
viously treated with fluorescent dyestuffs contained 
substances which were excited by ultra violet light 
to give a characteristic yellow neen fluorescence 
Such substances were chiefly found m the liver 
cells and m the raithelial cells of the first con 
\oluted tubules of the kidney of all the animals 
examined, mcludmg horses, oxen, dogs, cats, 
rabbits, gumoa pigs, rats, mice, frogs, etc In the 
liver two other groups of cells oould be found 
which wore fluorescent, but far less strongly , the 
Kuppfer star cells, shining with. a dull orange 
yellow fluoresoence, and smgle cells, showing a 
reddish fluorescence, near to the blood vessels 
The two groups last named have no connexion 
with the pigments with which this article deals 
The mtendty of the fluorescence of the epithelial 
cells of the kidney, and also of the hver cells, 
appeared to be dimmished when the animals (rats) 
were fed on a diet fiee from mtrogen, and to be 
augmented after the administration of urea The 
suggestion arose that these pigments might have 
some connexion with the formation or the excretion 
of urea, because they were found m neat quantity 
just at the sites of the mtensive formation and 


excretion and therefore of great concentration of 
urea Since it appeared hkmy that these pigments 
had great physiological importance we tned to 
isolate and identify them 
Ammal pigments have been for a long time an 
object of mterost to physiologists and chemists 
Especially by the researches of chemists, know 
ledge of them has been greatly increased during 
recent decades Thu animal pigments hitherto 
known arc nearly all soluble m neutral orgamo 
solvents under suitable conditions, and this pro 
perty was highly important for their isolation and 
recogmtion Only a few of the animal pigments 
previously known are strongly fluoresnent, and 
theur fluorescence differs m colour from that of the 
pi^ents now found in the kidney and the hver 
^e first attempts at extraction showed that 
our pigments were completely insoluble in the 
usual mdifferent solvents, such as ether, chlmo 
fewm, benzol, hmm, and that, on the other hand, 
they wore soluble m water As a ^de m our 
attempts at isolation we used the waractenstic 
yellow'green fluewesoenoe, which clearly revealed 
even extremely small quantities, and which was 
further characWised by the fact that it was to a 
high degree dependent on the pH, being changed 
reverstbly to a violet fluorescence by both acids 
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and alkalis Further, the fli 
destroyed by light The solutions of our pigments 
are coloured orange 3 rollow m stronger, yellow m 
weaker concentrations The pigments are resistant 
to acids, but they are destroySl by hot alkalis 

After having determined the solubility of the 
pigments in water wo proceeded, m the first 
instance, to mince organs fresh from the slaughter 
house (livers and kidneys of horses and oxen) or 
the same organs firom recently killed dogs, m 
which wo had determined the presence of the 
pigments by mtravital microscopy, and, after 
mincing, we extracted such materials with water 
The watery extract was freed from albumen sugar 
and other oontammatmg substances and concen 
trated It appeared from these attempts that the 
yield of raw pigments from both organs was very 
small We searched therefore for another source 
of these pigments, promising a better yield, and 
found it m whey We convmced ourselves by 
tests that the pigments of whey correspond to 
those of the kidney and the liver, m respect of 
their fluorescence and their reactions to acid, 
alkali and light Having found pigments with 
these properties m many different materials in 
our first researches we concluded that we were 
dealing with a new group of substances of wide 
distnbution, and we named them Lyochromes 

Ihe pigments of whey have brnn described 
recently by Bleyer and Callmann* and by Gern 
gross and hcbulz* From the work of Bleyer and 
( aUinann the difficulty of isolating such suLetances 
18 evident Bleyer and Callmann could, indeed, 
greatly concentrate these substances but they were 
unable to isolate them They came to the con 
elusion that the pigment of whey belongs to the 
oxyprotoimc acids , a conclusion which os we 
shall see later, cannot be mamtained Whey first 
became useful us a raw material when we had 
found the right adsorbents for concentrating and 
isolating the pigments Fuller’s earth was found 
to be the best adsorbent, and the adsorption y 
most successful from a slightly acid solution, such 
as that natural to whey, which always has an acid 
reaction due to lactic acid 

From the adsorption on fullers earth, which 
was washed several tunes with water and alcohol, 
the pigments were eluted by mixtures of pyndme 
and water* In this manner we obtained con 
centrates of pij^ents, which were purified by 
precipitation of oontammatmg substances, and 
which could bo induced to orystalhse from watery 
solution 

We were able to isolate five crystallme coloured 
substances, which we deecnbod as ‘Laotoflavms 
a -e *, and which differ ftoai one another m con 
stitution, orystalhne form, solnbihty and mtensity 
of the colour m solution It is possible, perhaps 
even likely, that the chromogen component m ^ 
these pigments is identical By careful removal of 
impurities we obtamed at fint three crystalline 
pigments, laotoflavms a, 6 and c, which are dis- 
tinguished by slight solubihty m water and m 
mixtures of concentrated acetic acid and acetone 
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from the other laotoflavms, d and e They differ 
from one another m crystallme form, basicity and 
percentage composition as follows — Lactoflavin b 
(small hexagonal tablets , C 35 7 , H 3 3 N 
32 0), and lactoflavm e (needles of the form of a 
dragon fly’s wmgs C 35 7 , H 2 6 N 31 3) have 
a similar composition On the other hand, lacto 
flavin a (crystals in nodular aggregates , C 33 5 , 
H 4 0 , N 21 6), differs from the other two, 
especially by its lower content of mtrogen Lacto 
flavins b and e have a percentage composition close 
to that of uric acid (C 36 7 , H 2 4 N 33 3), but 
differ from unc acid in their greater solubihty in 
water and in the property of not bemg precipitated 
by ammonium chlondo Lactoflavins a b and c 
have no meltmg points The t rystals are coloured 
orange red They dissolve in water to give orange 
coloured solutions yellow when more dilute The 
solutions have a yellow grot n fluorcsccnoe It was 
not possible to fix the molecular weights The 
watery solutions lose their colour by heating with 
alkah with evolution of ammonia The thrra pig 
ments give the murexide test 

From 100 litres of whey we obtain in the most 
favourable case, perhaps 10 mgm of each of the 
three pure lactoflavms a, 6 and c Much loss is 
caused by the purification of the crude crystals, a 
procedure m which one must avoid temperatures 
above 60“ For it was evident that on heating the 
watery solutions of those laotoflavms a decomposi 
tion occurred This decomposition yields a colour 
less substance, very difficult to dissolve in water, 
of a punn character and a pigmi nt which remams 
in the solution, and which shows all the quahties 
of the Lyochromes The pigment produced by 
this cleavage, which wo call lactoflavm d has 
been isolate by us from the mother hquors of 
the lactoflavins o-c, as a pigment very much 
more soluble m water than the Lyochromes 
hitherto described It is not strictly proved as 
yet, that this pigment from the mother liquors is 
identical with that formed by the decomposition 
of the slightly soluble Punn Lyochromes 

Lactoflavm d crystallises m the form of reddish 
yellow needles, which melt at 270“ 273“ with com 
plete dooompoBition The data per cent given by 
analysis (G 52 60 , H 5 84 , N 14 38) indicate the 
formula C„H itO.N,, or Ci,H i, 07 N 4 The reddish 
yellow watery solution of la^flavin d fades, on 
heating with alkah, to a pole yellow colour, without 
appreciable evolution of ammonia 'The murexide 
test gives a negative result with this pigment 

In isolating lactoflavm d we have found a 
further crystallme pigment, which is precipitated 
m microscopic aggn^tes and which is called 
lactoflavm e Its solubihty m water and its 
content of mtrogen (24 per cent) give it a position 
between the hii^flaviiis o-e, on one hand, and 
lactoflavm d on the other The lactoflavm « gives 
a poutive murexide reaction, but only with 
chlorate and hydroohlonc amd ('foroed murexide 
test’) 

By a procedure corresponding to that of Warburg 
and Christian*, which will be quoted later, a 
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deoompomtion product can bo obtained from the 
Lyochromea of whey by uradiation of their 
aUiahno solutions which differs from the Lyo 
chromes by its solubihty m chloroform Ihis 
substance crystallises m the form of reddish yellow 
small woolly needles it melts with decomposition 
at 316° 317 It 18 slightly soluble m hot water also 
in ammonia and is easily soluble m dilute sodium 
hydroxide The solutions are fluorescent in the 
same way as the Lyochrome solutions Thi results 
of analysis of this product of photochemical de 
composition (C 61 07 U 6 19 N 20 58 per 
cent) mdicate the formula CnH 4 O 1 N 4 Its 
properties make it likely that it is at least very 
nearly connected perhaps identical with the 
substance formed by light from the T yochromes 
of yeast obtained by Warburg and Christian If 
we accept for lactoflavm d the formula ( H ,«0 N 4 
and we compare it with the formula cf the 
photochemical cleavage product of lactoflavm d a 
difference of C(H ,04 is found 

In the transformation of lactoflavm d by light 
wc must probably reckon with a reaction pro 
t« edmg m several steps At first H,0 will be spht 
ff and the n a further substance firoe from mtrogen 
and finally a transformation of the nitrogen 
containing coloured molecule will take place On 
this assumption one may divide the difference 
between the formula of lactoflavm d and the 
photochemical cleavage product CtH 404 mto 
H|0 (water) and C H 4 O 4 (malomc acid () Nut 
only the higher melting pomt of the cleavage 
product but also its behaviour to oxidation with 
chromic acid indicate that its molecule is more 
stable than the molecule of lactoflavm d While 
by oxidation with chromic acid 8 muls of carbonic 
acid are formed from lactoflavm d m about one 
hour and a half when the reaction (omes to an 
end by the same treatment of the cleavage 
product only about two mols of carbonic acid are 
evolved m the course of six hours without the 
formation of carbonic acid bemg completed In 
contrast to the lactoflavm d we can extract with 
ether from the oxidation products of the pigments 
soluble m chloroform a substance which corre 
spends oomplotely to the Lyochromea with respect 
to its colour and fluorescence but m which mtrogen 
can no longer be demonstrated by the tost of 
Lassaigne The search for the constitution of the 
Lyochromea must start with such decomposition 
piquets 

An important property of the Lyochromea which 
must be exprea^ m the constitutional fcsmuls 
IS the reversible reduction to a louco substance 
These leuco substances are formed for example 
by a biological process if whey is left standing for 
some tune so that it becomes covered with a film 
of microbes The liquid under this film does not 
show the Lyochrome fluorescence but the fluores 
cence can restored immediately by shaking it 
with air Chemically the leuco substwees oafl be 
obtained by reduction with hydrosulphite with 
hydrogen sulphide in a weakly alkahne solution 
and also with titanoua chlonde Of other chemical 


properties of the Lvochromes m the first place 
thoir great stability to oxidising agents must be 
mentioned The Lyochromea are not attacked by 
concentrated nitnc acid bromme water or hydro 
gen peroxide Hydrogen peroxide m presence of 
iron salts and cold permanganate attacks them 
only slowly but they are very quickly destroyed 
by hot permanganate 

Hitherto the existence of Lyochromea has been 
determmed by ourselves in animal organs m whey 
and in unne Tlie wide distribution of this new 
group of natural pigments is further evident from 
the papers of Warburg and Christian and also of 
Kuhn Gyorgyi and Wagner Jauregg Those 
investigators detected yellow green fluorescent 
pigments of Lyochrome character m yeast m very 
high concentration in cultures of the lactic acid 
bi^tenum in muscle m white of egg and also in 
vegetable materials Warburg and ( hnstian found 
in the course of their search for the so called second 
respiratory ferment pigments of Lyochrome 
character and they wore able to show that the 
combination of a yellow green fluorescent pigment 
with a earner of high mol eular weight represents 
this iron free respiratory ferment itself This 
resj irate ry ferment is thi refore not dialysable m 
contrast to the T yochromes of whey We have 
found that in contrast to that of cow s milk the 
pigment of human milk is also fixed on a earner 
probably < n albumin I^astly Kuhn Gyorgyi and 
Wagnor Jaur gg have been led to this new sphere 
of pigmc nt investigation by researches dnect^ to 
the isolation of the vitamm B| Vitamin B| 
appears to belong to the Lyochromos To this 
statement we must make the reservation that the 
crystalhsed lyochrome which in the opuuon of 
these investigators are the cause of the vitamm 
effect requu^ for the production of their effect 
on growth to be supplemented by a substance 
chemically not yet defined (vitamm B 4 ) The 
crystalliBod pigments which Kuhn Gyorgyi and 
Wagner Jauregg were able to isolate first from 
white of egg and then from whey are similar or 
identical with the lactoflavm d isolated by our 
selves from whey The possibihty cannot be 
domed that the different natural Lyochromes may 
consist of the same pigment component umted 
with different other subs^oes acting as earners 

Wo find accordingly m whey Lyochromes of 
very different molecular dimensions Including 
the substances obtained by decomposition of the 
original Lyochromes we can at present oonstruot 
the followmg senes arranged m c^er of molecular 
dimensions 

( 1 ) '^e pigments umted to a non dialysable 
earner (albumm !) from human milk correspond 
mg to the second respiratory ferment of Warburg 
and Christian 

(2) The pigments m combination with purm 
Bubstanoes (la^flavins a-e) 

(3) A single pigment (lactoflavm d) corre 
spondum to the ovoflavm and the lactoflavm of 
Kuhn Gyorg 3 n and Wagner-Jauregg 

(4) Tito photochemical cleavage product that 
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u, the pigment without HiO (water) and GtH 404 
(maicnuo amd ?), otwreapondmg to the cleavage 
product from yeast of Warburg and Chrutuin 

(6) The oxidation product of the photochemical 
cleavage product, soluble m ether (free from 
mtrogen t) 

Warbuig and Chrutian have described the 
evolution of urea from their photochemical 
cleavage product by treatment with alkah, by 
which means the remammg substance, C|H,.0,N „ 
loses its whole power of fluorescence and all but a 
small remnant of its colour It must be accepted 
that m this treatment an intramolecular trans 
formation of the remammg substance also takes 
place , for our probably mtrogen firee oxidation 
product, obtamod from the product of photo 
chemical cleavage, still possesses fluorescence and 
colour to such an extent that the mtrogen content 
IS very unlikely to have any connexion with these 
properties 

llie three starting pomts of the researches lead 
mg to the discovery of the new group of animal 
pigments — namely, the functions of the hver and 
the kidney, the respiratoiy ferment, and the 
action of vitamm B, — together indicate the |^t 
physiological importance of this new class of pig 
ments While the function of the Lyochromes as 
respiratory ferment is completely explamod, their 
character as vitamin B| still requires further m 
vestigation, smee in the researches so far made 
their effect as vitamm B, was evident only with 
the addition of chemically unknown substances 
The physiological sigmflcance of the occurrence of 
Lyochromo in the kidney and the liver is still 
quite unknown On the respiration of normal 
tissue cells Lyochromes have no effect, as we our 
solves, and alro Wagner Jauregg and Rusks', have 
observed On the other hand, Stem and Greville* 
found that mammalian red blood corpuscles, which 
have practically no mtnnsic nspiratory activity 
show a sigmflcant mcrease of oxidation m the 


presence of Lyochrome It is very probable, how- 
ever, that the substances used m these experiments 
as Lyochromes were not of that character , for, 
according to the mvestigations of one of us on the 
Lyochromes of the urme, the Urochrome used by 
Stern and Qreville for their respiration experiments 
has no Lyochrome properties 
To summuise The Lyochromes are charac- 
tensod by the following quahtios (1) solubihty m 
water , (2) red to orange colour of the dystals, and 
orange to yellow colour of their virateiy solutions , 
(3) yeUow green fluorescence , (4) extinction of 
this fluorescence by acid and alkahne reactions , 
(6) reversible reduction to leuoo substances , (6) 
stability agamst oxidising agents 
The chemical investigation of the groujp, m spite 
of the small concentration of the Lyochromes m 
organic mktenals, has already advanced so far 
that m the near future we may expect that their 
chemical structure will be revealed, and that a 
knowledge of new relations between chemical con- 
stitution and physiological action will bo afforded 
thereby 
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Obit 

Peof F Ll GRiFFirn 

F rancis llewellyn Griffith, whose 

death at tho age of seventy one years 
occurred on March 14, was, like a number of other 
distinguished En^hmen, the son of a clergyman, 
the Rev John Griffith, who was for many years 
rector of Sandndn, Herts, and a mathematician 
of some repnte After being educated at Brighton 
College, S^beigh and Highgate, he came up to 
Oxford as a scholar of keen’s College, where, 
under the influence of I^f A H Sayoe, he b^an 
those studies which were destined to wm him 
later a world-wide fame He took his B A degree 
m 1884, and during the winter seasons of that 
and the three following years he was engarod m 
excavation and other research work m Eg^t 
under the leadership of Fetne and NaviUe Fot 
some months of the season 1886-87 he was busy 


uar y 

copying the inscnptions m the tombs of the First 
Intermediate Period and Middle Kingdom at 
Asyflt and D6r Rifeb His pubhoation of these 
texts ("The Inscnptions of Asyflt and D6r Rifeh”, 
1889) not only shows that even at this early date 
be had acquired a sound knowledge of Middle 
^[vptian, but already displays that schohu-liness 
ai^ meticulous accuracy which are so characteristic 
of all his subsequent work 
From 1888 until 1896, Griffith was an assistant 
in the Department of Bntish and Medueval 
Antiquities m the Bntish Museum In 1892 be 
was mode assistant professor of Egyptolt^ at 
Umversity Collem, Ixmdon, a post whiw he 
retained until 1 m was appomted reader of 
Egyptology at Oxford m 1901 During those 
yean his output was remarkable both for quantity 
and quahty, its crowning achievement bemg the 
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pubhoation in two volumes of Petne s great find 
of papyn at Kahun and Gurob Most of these 
are documents written m the cursive business 
hieratic of the Middle Kingdom, a script of which 
there had hitherto been found few, if any, ex 
amples In his mastery of this difficult scnpt 
and in his interpretation of the contents of the 
documents, Griffith showed that he possessed that 
rare gift — real gemus Blany years have passed 
since those two volumes appeal, and there has 
been a great advance m our knowledge of Middle 
Egyptian grammar and syntax, but even so, 
Gnffith’s translations and transcriptions need 
comparatively few corrections 

For the next ten years or so Griffith devoted 
himself primarily to the study of Demotic, and 
by the end of that period was the foremost 
Demotic scholar in the world His ‘ Stories of the 
High Priests of Memphis” (1900) the Demotic 
Magical Papyrus of Lendon and Leyden , which 
ho produced m collaboration with Sir Herbert 
Thompson (1007-9), and above all his Catalogue 
of the Demotic Papyn in the Rylands library 
(1000) placed Demotic studies on a now footing 
and gave them an mterest which, in the min& 
of some of us at any rate, they had hitherto seemed 
to lack 

About the year 1007, Gnffith found opportunity 
for wmning laurels in a new field Excavations in 
the Sudan and Lower Nubia were producing 
inacnptions m the Meroitic scnpt hitherto un 
deciphered, and the finders hand^ them over to 
him to mvostigate After a few years of mtensive 
study, ho could decipher the scnpt and had 
advanced Cu* towards a complete understanding 
of the language 

In due course Gnffith turned back to Demotic 
and was actually engaged at the time of his death 
m the pubhoation of the Demotic inscnptions 
occurnng in the temple of Philae and m the 
temples of Lower Nubia, a great and most 
important undertaking 

In the wmter season 1910-11, Gnffith and his 
wife conducted excavations on behalf of the 
Umversity of Oxford m Lower Nubia, and they 
contmued these activities until the winter season 
1013-14 In 1922 and 1923 they excavated for 
the Egypt Exploration Society at El Amama 
Twice smoe then they have excavated in the 
Sudan, the site of their lost campaign (1930-^1) 
being Kawa, where they uneartHbd three temples, 
one of which had been founded by Tirhaqa At 
Kawa, beside several large stele bearing inscnp 
tioiis of great histoncol interest, they found a 
number of reheffi and statues and a quantity of 
other antiquities, some being of considerable 
artistic ment 

In 1^, m consideration of his services to 
Egy^logy and to the Umversity of Oxfoid, 
Grmth was mven the status of professor, and, 
though he leogned the duar m 1932, he ac^ as 
depu^ probBKtt until the late l^f Peet was 
tnuisfim^ from the Umvwsity of Liverpool to 
succeed him m October 1933 Gnffith was a D Litt 


of Oxford, an honorary fellow of Queen’s GoUem, 
a fellow of the Bntish Academy and also of the 
Society of Antiquaries, an honorary LL D of the 
Umversity of Aberdeen and an honorary D Phil, 
of the Umversity of Leipzig He was a correspond- 
ing member of the Royal Academy of Sciences at 
Berhn, and a foreign associate or correspondmg 
member of many other famous learned societies 
in Europe 

He was twice married, and his second wife, 
who has rendered him notable assistance in his 
excavations m Egypt, Lower Nubia and the 
Sudan and in the piixluction of many of his 
pubhcations survives him 

Griffith was a man of wide mterests Beside 
a profound knowledge of Eg3q>tology in all its 
branches he was well acquainted with the 
archeeology of his own country and of foreign 
countries other than Egypt Ho was very fond 
of music and was a good naturahst and botamst 
Ho was a dehghtful companion for a country 
walk pointing out and discussing any interesting 
flower or plant that he observed growing in 
hedgerow or field and he knew every bird by 
its notes It should here be stated that his great 
knowledge of the birds fish and other ammals of 
Egypt 18 made mamfost m many of his books and 
articles A charming trait m his character was his 
love of children, who found m him an ideal com- 
pamon He would take them round his garden 
and talk to them about the birds and planto and 
the creatures hving in stream or pond Small 
children, frightened of strangers m general, took 
to him imm^iately and, when next he appeared 
on the scene, welcomed him with open arms 

His was a full life and be accomplished much 
He died, as all would wish to die, m full possessKm 
of all his faculties and with his mmd occupied to 
the last in the work he loved 

Alywabd M Blackman 


Da H S Washington 
With the death of Dr Henry Stephens Wash- 
ington on January 7 at the age of sixty six 
years, petrology has suffered the loss of one who, 
for the past forty years, has worked with dis- 
tmction and has contnbuted greatly to the 
advancement of the smenoe 

Henry Stephens Washmgton was bom at 
Newark, New Jersey, on January 16, 1867, and, 
after due preparation, he proceeded to Yale where 
he obtain^, in 1886, the degree of BA with 
special honours m natural sciences After two 
years of postgraduate work he graduated MA 
m 1888 The next four years were spent in 
travelling m the West Indies, Europe, Egypt, 
Algeria and Asia Mmor, parts of the four wmters 
and springs being spent m Greece where he 
became a member of the American School of 
dassioal Stpdies In the latter capacity he 
assiated m conducted excavations at Plateae, 
Algos and Phhus 
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Between 1891 and 1893 Washington studied 
petrology under Zirkel at the University of Leipzig 
and obtained his doctorate with a thesis on “The 
Volcanoes of the Kula Basin in I ydia Aft« 
wards he was assistant m mineralogy at Yale for 
a short tune and contmued his petrographioal 
researches m Europe and America From 1906 
until 1912 he practised as a oonsnlting mming 
geologist and in 1912 he was appointed petrologist 
to the Geophysical Laboratory m Washington a 
position which he still held at the time of his 
death 

Dr Washington travelled extensively and the 
results of his geological petrological and vdcanio 
studies m Europe North America Brazil Asia 
Mmor and the Hawauan Islands are mcorporated 
m numerous pubhoations His devotion to the 
chemical side of petrology was the ruling factor 
in hiB career and his skill as an analytical chemist 
and petrographer together with an unfailing 
mterest in volcamo processes and rocks have con 
tnbuted greatly to our present knowledge of 
modern lavas At the some timi his scientifio 
activities embraced a much wider held and his 
mvestigations ranged firom archaeological subjects 
to problems of the earth s mtenor 

In 1904 he published his Manual of the C hcmical 
Analysis of Igneous Bocks the fourth edition of 
which appeal^ m 1930 He was joint author 
with Cross Iddings and Pirsson of The Quantita 
tive Classification of Igneous Bocks published m 
1903 and author of the Chemical Analyses of 
Igneous Rocks which was issued by the Umted 
States Geological Survey as a Professional Paper 
m 1903 and m an enlarged edition m 1917 An 
enormous amount of work is represented in this 
compilation of which the importance from a 
petrological pomt of view cannot be over 
estimate it must always remain an admirable 
memorial to its author 


It 18 impossible to deal adequately with Wash 
ingtons scientific pubhoations which form an 
imposmg list but among the more important 
may be mentioned The Roman Co Magmatic 
Region (1906) The Deccan Traps and other 
Plateau Basalts (1922) TSie Petrology of the 
Hawaiian Islands (1923-1928) and The Com 
position of the Earth s Crust (1924 m collabora 
tion with Dr F W Clarke) 

Dr Woshmgtons scientific attornments were 
widely recognised both m the Umted States and 
m Europe He was a foreign member of the 
Geological and Mmeralogical S^eties of I ondon 
of the Paris Academy of Sciences and of 
the Academies of Science of Norway Turin 
and Modena and of the Royal National Academ\ 
of the Lmoei (Rome) 

With his death geology must mourn the 
passmg of a great figure m the petrological 
world 

Wb regret to announce the following deaths 

Prof J R Amsworth Davies formerly principal 
of the Royal Agricultural College Cirenaster on 
April 7 seventy two years 
Prof A B Maoallum FRS formerly pro 
fessor of biochemistry m the Umversity of 
Toronto lately professor of biochemistry m McGill 
University on April 6 aged seventy four years 
Sir hrodenck Palmer K C M Q LIE president 
of the Institution of Civil Engineers m 1926 27 
who was a well known bridge and harbour engineer 
on April 7 aged seventy two years 
Prof Sydney H Vines FRS formerlv 
Sherardian professor of botany m the Umversitj 
of Oxford president of the Linnean Society of 
London m 1900-4 on Apnl 4 aged eighty four 
years 


News and Views 


Letters to the Editor 

An ixplinati n is d le to o ir nalen for the 
unusually largo projK rtiuii of th h week s ish le of 
Nature devoted to Lcttcn to tie Fdit< r Tn 
Nature of February 10 we published on enlarged 
paper to prov de acoommodation for twenty columns 
of correspondence snoo then we have prmtod a 
dozen or so letters each week which have occupied 
altogether a hunlred columns of space In fairness 
to our oorreMpondenta it should be said that many 
of them have acted upon our suggestion that com 
munications should bn reduced in 1 ngth but still it 
has been difficult to ensure that prompt publication 
of current work which is now so widily recognised as 
one of the chief functions of our correspondence 
oohimns In the eiroumstances it has been decided once 
more to publish on extra number of pages of oorre 
spundenoe m order to reduce the waiting list and 
the present issue of Nature therefore oontains 
thirty two columns under the heading Letters to 


tho Editor Of the twenty mno eoinmunications 
prmted about a half are from centres in Great 
Britain and Ireland The remamder come from 
places BO wul spread as Copenhagen Liningrad 
Moscow and Warsaw m Europe Boulder Chicago 
Harvard an 1 Montreal m North America bcndai in 
Japan Cairo and Kyancutta (South Australui) They 
provide further evidence if such bo needed of tho 
wide circulation of this journal and the keen aotivitj 
with which scientific problems are being attacked m 
many parts of the world 

Prof G H Lemaltre 

Poor O H LemaItbx professor of mathematical 
methodology and the history of mathematical 
BCienoes m the University of Louvam has been 
awarded the Francqui Prize of the value of BOO 000 
francs The Francqui Foundation was created m 
1932 and may award this onnued pnze to the Belgian 
who has made outstanding contributions ta science 
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Hnd thus tnhanced the international prestige of 
Belgium ThiM year a prize haa been awarded to Prof 
Lemaftm for hia outstanding work on the nystems 
of galaxies and on ooBmio theory Hw disoovertes 
and theories have hnd a profound influence on 
natrophygiuU and physiool thought throughout the 
woild, especially in connexion with the theory of 
the oxpandmg imnerso which he originated The 
presentation was made in tho presence of the King 
of the Belgians 

Native Problenu m North Australia 
The natives of Arnhem Land m North Australia 
art presenting an interesting problun to the Com 
monwealth (lovcmment Tho methods usually 
adopted in dealing with disturbances ameng tho 
natives an the old time pimitive poluxi expedition 
or special missionary e nterpnso , quite n cently a 
mixture of tlie two has beien tried As Prof Je Woexl 
Jones has pouited out the former i* apt to load 
merely lei massacre and the latter must be oelmitted 
to hav 0 faileel to effect any p rmanent solution of 
the problem Tt is properly soluble only by rigorous 
M gregation of the blaoks from se ttlers trodors anil 
the like (huniiieun and Asiatic), anel by prolong! el 
intimate stiidv of them by highly tramod anthro 
(Mlogists willing miel able to live amongst them as 
iiu inbers of the ir trilies Tho University of Melbourne 
has made an admirable and practical move m offe ring 
to tho Departme nt of the Interior the se rviooa of 
an able and oxpenincesl research student to work 
amongst the Amhom Land natives To the groat 
regret of all who arc interested in these primitive 
jieoples the offer has boon doclmod , but the tost 
lias not been hoard of it On soientitic no leas than 
hiunanitanan grounds a determinod effort along 
siiiinel modem lines should be made to resolve this 
long ni^looted native problem The establishmemt 
of a Commonwealth Department of Native Affairs 
w ould bo a sti p m the right direction 

Water Supplia in Great Bntain 

In reply to a question in the House of Commons 
on April 9 as to tho present position m regard to 
vater supplies m G-reat Britam, Mr Ramsay 
MacDonald said The reserves of many water 
undertakers have fallen to a low level for this tune 
of the year The Oovemmont liavo been carefully 
watching the situation and, booauso of the oontmuod 
absence of abundant rains, are satisAed that emer 
gency measures must be taken Ihorefore, in view 
of senenisness of tho position the Government pro 
pose to bring legislation before the House imme 
diately ’’ The Water Supphes (Exceptional Shortage 
Orders) Bill was accordingly presented to the House 
on April 10, whereby the Minister of Health, and 
the Sooretaiy of State and the Department of Health 
for Scotland, would bo authorised “to moke orders, 
and to give direotions with a view to mooting defl 
cienoies m water mippUes due to exceptional shortage 
of ram, and for purposes oonneotod with the matters 
aforesaid” It will be remembered that the subjeot 
of water supply and regulation was discussed m 


Natdub of Novembi r 1 1 1033 p 726 m an artic k 
dealing with a report of a committee of the British 
Association when the institution of an mlancl wati i 
survey of Britam was iiiged oh a nocoHsary pre 
liminary to efficient vrnU r ndministmtion Bi 
fennci was also mad< in that artide to the pnsj 
dential aildresH to the Institution of Mefhanifal 
Fnginw rs delivered by Mr Vlon f horlton M P 
in which ho siiggistod thi constnution of a watei 
grid in Great Britain com]iaraljk with the i lectricity 
grid recently coin£>letid 

Pooling of Water Supplies 

Mb Chobltun returned to the subjiot m a nient 
paper nad befon the Royal Society of Arts (J Roy 
Noe Arl» Fi b 23 1934) in which he directs 

attention to the policy of Great Britam which liua 
allowed water uupply to n main in tho hands of liv al 
authorities without any national plan devised in the 
interests of the population as a whole As a result 
thire are I I(K) separate watir undi rtakings in the 
country with a mosaic of distonnected entities and 
mterloeking boundarn s Urban areas are best served 
but many rural areas require adequate provision 
A hydrogeological surviy is meded before plans 
on a large scale oan 1 h maturtHl h urthermoru somo 
pooling of supplies is i ssential bi ■ auso of the vagaries 
of rainfall within any given year and lastly special 
storage reservoirs should bo lonstruotwl to serve 
abnormal demands m dry soosoiis These might be 
m till Thames valley for the south generally m 
south Lincolnshire for the Ouso flood waters , and 
m the Lake District to serve the industrial areas 
of Lancaahiro Such undertakings would according 
to Mr Chorlton, have many advantages m providing 
a certainty of good water in all areas and a posni- 
bility of enoouroging inorenaod use of water without 
aiarm of shortage while tho rxpenditiire on labour 
would decreoHr unemployment for some years to 
come 

Australian Support for Empire Agncultural Research 

SATisr action will be felt at tho d <018100 of tho 
Ckimraonwealth (.ovemment to adopt tho it com 
mondation of the Pxecutivo ( ouncil of the Imperial 
Agricultural Bureaux that flnancial support bo given 
to oortain reaearoli orgauisations 111 Groat Bntam 
formerly assisted in part by thi Etnputi Markotmg 
Board It is true that tho sum mvolved is not von 
oonaidorable £800 per annum to the Entomological 
Laboratory at f arnham Royal 1600 to the Station 
at Slough dealing with mseot mfostatinn of stored 
produoto, and £4,600 to tho Low Temperature Be 
soaroh Station at Csmbndgo a total of £6 800 per 
annum Tho jxiint of importance, however w that 
tho Auritrabon decision is on mdication of tho growing 
foohng there that teamwork in agncultural research 
IS not merely desirable in tho interests of tho various 
members of tho Umpire, but also is essential if bill 
advantage is to be taken of the limited total resounes 
available for scientiflo woric The Fmpire Marketing 
Bocud did much to foster this spint, tho value of 
which IB clearly locogniaod m the outlying dommions 
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Rotbtmsttd Bspcnmcntal StatxMi 

Tbm reoent ^speal for £30,000 for tho purohoae of 
the Rothamsted experimental fields has met with a 
ready response and already £32,000 has been pro 
nused lliia is due chiefly to the generosity of Mr 
Robert McDougall of Cheadle, who has offered 
£15,000, and the Sir Halley Stewart Trust, which has 
offered £5,000, on condition that the remaining 
£10,000 be secured by May 12, when the option on 
the land expiree Towards this, £1,000 has already 
been given by Sir Bernard Oreenwell, and another 
£1,000 by other donors Strenuous efforts are now 
being mode to obtam the remaining £8,000 and all 
fhends of Rothamsted are mvited to send sub 
aanptions to the Director, Rothamsted Exponinental 
Station, Harpenden Barclays Bank and the Natiimal 
Provincial Bank have kmdly posted the appeal in 
their rural branches and the National Farmers' 
Union is asking its branches to help But tho oountry 
Hide though sympathetic and appreciative, n not 
well off, and for much of tho £8,000 the Station will 
ha\e to depend on the generous help of public spirited 
men and women who, whde reoognismg tho import 
anoe of agriculture to the community, are not them 
selves actually farmmg It would be indeed a tragedy 
if Rothamsted should, after all, lose these fields now 
that success seems so nearly within reach 

Short Wave Radio Echoes 

It is now well known that all long dwtanco radio 
oomraunioation takes place by means of oloctno 
waves reflected from one of the lonisod regions of 
the atmosphere, the time of travel of the wa\e8 from 
the emitting station up to tho rcflooting layer and 
bock to the earth bomg usually a small fraction of 
a second Some six years ago a Norwegian engmeer, 
G Hols, discovered the existence at certam tunes 
on short wave lengths of wireless eohoes received as 
long as three seconds after the cessation of the 
original signals (see Naitthe, 122, 681, Nov 3, 1928) 
These observations were afterwards confirmed by 
Prof C Stermer, and specuilly organised expen 
ments by exjiertM m different lountnes showed that 
eohoes of up to 25 or SO seconds’ delay could be 
deteoted, although they were of rather rare and 
imoertam ooourronoe 

To cxplam the oxistcnoe of such echoes, Prof 
Stermer put forward the suggestion that the emitted 
waves hod penetrated the ionosphere and were 
reflected from a belt of electrified corpuscles ejected 
by tho sun and formed mto a vast toroid by the m 
fluonoe of tho earth’s magnetic field If the waves 
travelled with their normal velocity, this toroid 
would have to be situated at a distanoe of sevend 
hundred thousand miles from the earth Other 
mveatigators, however, pomted out that the vana 
tion of the group velocity of the waves m the iono- 
sphere might ^ an important consideration m 
defining the actual path of the waves In order to 
obtam more experimental data on this subject. Prof 
E V Appleton, of King’s College, London, who la 
well known for his mvestigations of tiie lonoaphen, 


has suggested that observations should be oamed 
out by a huge body of amateur listeners equipped 
witii suitable short wave receivers The formation 
of an organisation suitable for this and other similar 
mvestigationB is deoenbed m World Badto of April 0 
by Mr Ralph Stranger, of the technical staff of that 
journal It is proposed that a number of powerful 
transmittuig stations m Great Bntam and other 
countnee should emit at certam times strong char 
actenstic signals, which will be the subject of obeerva 
tion throughout the world The results obtamed will 
be collected and carefully analysed The conclusions 
reached from the conduct of this large scale experi 
ment will be awaited with mterest 

Centenary of the Royal Statuncal Soaety 
The Royai. Statistical Society had its bulh 
at a meetmg held in London on March 15, 1834, 
under the chairmanship of the Marquis of Lansdowne, 
and the centenary will be celebrated on April 17, 
when tho Pnnoo of Wales, an honorary proHident of 
the Society, will preside at a meeting to bo held at 
University College, London Tho Society arose out 
of the Cambridge mooting in 1833 of the Britwh 
Association Dunng the meeting which was attendtd 
by the famous Belgian mathomatician, Qudtelet, a 
small gathering of members mterosted in statistics 
was held m Tnnity College Through this, Babbago 
was led to suggest the formation of a statistical 
section of the Association His nuggestion was 
approved and a committee appomted It was, 
however, soon recognised that for the collection of 
matonals a more permanent society would be re 
quired, and this led to tho meeting of March 15, 
1834 , when it was reeolvcxl to eatablish a btatistioal 
Society of London (see Natube, March 10, p 389) 
The Society was mcorporated m 1887, and is now in 
a flourishing condition One of the original rocom 
mendations was that it should of course be one 
prominent object of the Society to form a complete 
Statistical Library as rapidly as its funds may 
admit ’ The Society has now a library of more than 
sixty thousand volumes 

Local Govenunent Officers 
Imtoetant recommendations regarding tho quali 
fioations, recruitment, trainmg and promotion of 
local government oflloers are made m the reoent report 
of a departmental committee under the chairmanship 
of Sir Henry Hadow to the Mmistiy of Health 
(London H M Stationery Office 1« 0d net) The 
Committee considers that considerable revision of 
the present system of recruiting and traming oflloers 
IS necessary, and makes the prmoipol recommendation 
that a permanent central advisory committee should 
be appomted, representative of local authorities, to 
mvestigate and advise m all questions affecting local 
government service Hie oo operation of such a 
central body la n e cessary to give effect to the Com- 
mittee’s proposals with regard to entry to the service 
by oomp^tive examinations, the recruitment of an 
mereased number of umversity graduates, on which 
special stress is laid, and the mvestigation of con- 
^ttons of training, particularly with respect to the 
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fWitiahliihnifTit of an adminutrativo ft Tnmina.fafm of 
appropriate ttandard for pasaing from the general 
gnde of olenoal oiBoen to the higher gradee 

Othkb reoommendationa relate to the adoption of 
uniform grading syatema and salaiy soalee, the wide 
notification of vaoanoiee, the oatablishmont of a 
minimum age limit of sixteon years, oouplod with 
the poaaoaaion of a school certificate for entiy to tho 
service A certam proportion of junior clerical officers 
should be recruited at eighteen or nmeteen years of 
age, apart from the systematio reoruitment of 
um\ ersity graduates and of professional and tochmoal 
officers from all available sources A thorough 
mvestigation of teohmoal qualifications is required, 
and coupled with greater precautions against personal 
influence m making appomtments, greater mobility 
of oifiooni between local authorities, the assignment 
by each local authority to one establishment com 
mittee of all questions affecting the recruitment, 
quakfication, trammg and promotion of offloors . 
these suggestions should assist in the development 
of a loccd government service able to moot tho 
increasingly onerous demands made upon it 

New Cheshire Nature Reserves 

The two Nature reserves m memory of the late 
T A Coward, tho well known naturalist and autlior 
of The Birds of Cheshire” and 1 he Vertebrate Fauna 
of Clieshire", of the Manchester Museum, who died 
on Tanuary 29, 1933, have been completed in Ghes 
hire They have been formed by a committee of 
naturalists and admirers, the T A Coward Memorial 
i und, under the ohainnaoship of the Right Hon the 
Farl of Stamford , though as yet some £200 of tho 
purchase money is required It is proposed to hand 
the reserves over to the care of some national body 
like the National Trust Tho two sites ehosen wore 
Marbujy Mere m mid Cheshire, and Cottemll’s 
Clough, a hangmg’ wood on the banks of the River 
BoUm within sight of Coward's home at Bowdon 
(Natcbe, 132, 437, Sept 16, 1933) Each locahty is 
rich in bud life At the latter. Coward recorded the 
grasshopper warbler, and used it for the reoordmg of 
the amval of migrant species, while the former, 
which moludes a large lake and 1^ acres of woodland, 
and large reed beds which bring the extent up to 
8 acres, is where the black tern, bittern, night heron, 
whooper swan, Bewick’s swan, and great crested 
grebe have been recorded Some recent Marbury 
records include the white wagtail.a drake and two 
duck wigeon m July, scaup duck, goosander, cor 
morant, great northern diver, sihd ringed plover 
(Nineteenth Annual Report, Lancashire ai^ Cheshire 
Fauna Comrmttee) The honorary secretary of the 
Coward Memorial Fund is Mr J F. Hodkmson, 60 
Selby Street, Manchester, 11 

Roman Scotland 

Sn OaoBoa MaoDOwaui’s reconstruction of the 
history of the Roman wall from Forth to Clyd6r and 
of tile strategic position m Roman Scotland in the 
second century ad from the evidence of his ex 
cavationa, which appeared m the Times of April 7, 


justifies his citation of the dictum of the late Prof 
Haverfleld that the spade would prove mightier than 
the pen. but at the same tune will suggest to his 
readers tiie qualification that its supenonty depends 
upon the skill of the excavator, and his constructive 
powers m the mterpretation of his finds bir George’s 
abihty m this respect enables him to piece together 
the data he has obtamed from tho thirty seven miles 
of wall between Bndgeness on the forth to Old 
Kilpatrick on the C3yde, with its forts, ditch and 
flanking road for supply purposes, and to supply 
from it a conclusive solution for the more puztiing 
problems of a pohtical and mditary situation which 
required the building of the forward lino of defence 
and yet at the same time did not relieve the garrison 
of Hadrian’s wall to the south The key to the situa 
tion, which he now supplies, is the vulnerabihty of 
the mtra mural area from the mroads of the Dalriada 
Soots of Ireland through Galloway Further, he 
suggests, the country north of York being occupied 
m a mihtary sense only, oven though the outer wall 
provided an efficient barrier against attack by the 
northern tribes, it was necessary to have a garrison 
on the southern wall tu shut off the partially subdued 
triboe on the southern side of the wall from those in 
the occupied Scottish area, m order to prevent any 
junction of disaffected tribesmen Sir George’s sug 
gestion that shortage of man power and a miscal 
oulation of the pressure which could be brought to 
bear by Irish inroads is a logical, but none the less 
brilliant, reading of the situation when about 186 a D 
the outer Ime of defence was abandoned 

An Expedition to Hainan 

Althohoh the flowering plants of Hainan have 
been extensively colleited by Prof Woon Young 
CSiun and his associates of the Botamcal Institute, 
National Sun Yatsen University, Canton, the animals 
of the island, although previously collected by a 
few naturalists, are still mcompletely known tu the 
scientific world The Fan Memorial Institute of 
Biology, the Biological Laboratory of the Science 
Society of China, the Metropohtan Museum of 
Natund History of the Academia Smica, the National 
Tsmg Hua Umversity, the National Umversity of 
Peking, the National Shantung Umversity and 
Nankai University have recently organised a jomt 
expedition to Hainan The purpose of this is to 
collect niological specimens as extensively as possible 
Cryptogams, orchids and wood samples will also be 
collected The Fan Memorial Institute of Biology 
will be represented by C Ho, entomologist, and S K 
Tang, taxidermist , the Biological Laboratory of the 
Science Society of China by Dr C C Wang, mverte- 
brate soologist, and Mr K F Wang, ichthyologiat , 
the Metropohtan Museum of Natural History by Dr. 
H W Wu, ichthyologist , the Naticmal Shantung 
Umversity by Mr C L Tso, botanist, and Mr 
Chungn H Liu, anthropologist , and Nankai Um 
versity by Dr ‘T S Hsiung, mvertebrate zoologist 
Mr. C L Tso, who has had previous experience m 
tbs island and is familiar with the natives, will lead 
the expedition The members of the expedition were 
to leave Shanghai about January 16. One party 
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u going to the famous Wu tohi shon or Five Fingers 
Movmtam As the moimtain attains the height of 
more than 2 000 metres soological speeimens, 
especially land vertebrates will be thoroughly 
oolleoted in order to study the problem of vertical 
distribution Another party will midce a coastal 
survey and pay more attention to the sea fauna 

Research and Industry in New Zealand 

Nkw ZxAiiAKD s position m relation to world 
commirce was reviewed by the Oovemor General 
Lord Bledisloe on beptember 20 m an address to 
the Canterbury Chamber of Commeroe at Christ 
church In the course of the address ho referred 
to the resentment often expressed in regard to ex 
cessive mechanisation and other social and coonomir 
ills entailed by the progress of scicntifio research and 
the application to industrial processes of the resulting 
discoveries The remedy is to be sought he suggested 
not in arroeting the march of science tspeiially m a 
coimtry which has so much to gam from agrioultural 
and other sciontiflo research but rather m redoubling 
research in those fields of economics psychology 
sociology and education in whith are to be sou^t 
solutions of those problems which have hitherto 
baffled mankind of the distribution of the wealth 
which the applications of other branches of science 
have already made abundantly accessible From the 
enunciation of this doctnne of the soci centrality 
of present day scienoe he passed on to consider the 
limits withm and conditions on which State guidance 
and oiganwaticm are likely to produc better results 
than unshackled mdivi lual entorprim 

' Discovery Report on Forammifera of South Georgu 

A ooBiUBSFONOKMT Mr M L lhallen has directed 
our attention to the fact that in Mr A Forland s 
report on the Forammifera of bouth (<eorgia 
(Discovery Reports 7 27 138 1933) a new species 

(No 108) Btgenerma mmnlunma is recorded from 
two stations WS 199 Wb 472 not meluded m the 
chart Mr Earland mforms us that the species m 
question was not found m the South Georgia area 
and tliat its inclusion was an error obsened too late 
for correction m proof The two stations WS 199 
WS 472 are m the deep water of the Scotia bea 
withm thf area covered by his forthcoming report 
on Antarctic Forammifera Refonnees to them 
have also cript mto the South Geoigia report under 
Ammobaeuhtes aggluttnaru (No 118) Ammomargrtnu 
Una enata (No 122) and Clamdvna commuma (No 
100) but are of less importance as theae species 
wore found elsewhere m the South Georgia area 
Frotozoologists may bo glad to rectify these erroni 
m their copies of the report 

Prof S H Viaa,FRS 

OcB Oxford correspondent writes The tenure of 
the Sherardian professorship of botany by the late 
Sydney Howard Vmos F R S which lasted fkom 
1888 until 1919 was marked by a notable develop 
ment m the activity and usefldneas of the botanical 


department of the Umveisity The studies of this 
department associated m former yean with the 
names of Morison bherard Dillenius Sibthorp and 
Daubeny to which a quickenmg stimulus had already 
been applied by the vigorous personality of Sir Isaac 
Bayley Balfour wore by Prof Vinos advanced to a 
high degree of efflcienoy and the results of the 
energy which he brought to boar on the duties of his 
office are still apparent in the flounshing condition 
of the department of which Prof A G Tansley 
F R S IS the present head The memory of Vmes 
will live m Oxford as that of one whose outstandmg 
ability and social charm mode a dee}) and endurmg 
impression on all his contemporaries 

Aberdeen Public Library 

AaaAMOFifBNTS m connexion with the met tings of 
the Bntish Association in Abenleen in September are 
m an advanced stati It happens that the jubilee of 
Aberdeen Pubhc Library — established 1884 -occurs 
this year and the Library Pommitte proposed to 
celebrate the anniversary by offering th hospitality 
of thi Library to representative members i f the 
Bntish Association, mainly in the form of an ivtnmg 
reception in the Central Library It happens how 
over that no evening is available m the Asso<iution s 
programme Accordingly the celebration is to take 
the form f a luncheon in th* Reference Department 
of the Central Ltbnuy on Frslay Septtmb r " 

New Committee for Research in Mental Disorders 

Ths Medical Research Council m consultation 
with the Board of Control has Bp})ointod a new 
committee to advise and assist m the promotion of 
research into mental disorders The reconstituted 
committee will mclude rcpresentatii es not only of 
psychiatry medical psychology and the study of 
mental dificiency but also of neurologv physiology 
biochemistry pathology and gen tics Tlif chairman 
of the (ximmittee will be Prof F. D Adrian of the 
Medical Research Council and the following will also 
serve bir C Hubert Bond Board of f ontrol Dr 
Bernard Hart University Colkge Hospital London 
Prof D K Henderson Royal Edmbiiigh Hospital 
for Mental and Nervous Disorders Dr T A Ross 
CoBsel Hospital Penshurst Dr E O Leu is Board 
of Control Dr C P Symonds Guys Hospital 
London Dr J H Quaatel Cardiff City Mental 
Hospital Dr J O Greenfield National Hospital 
for Nervous Diseases London F L Golla Maudsley 
Hospital Londoq , and Dr L 8 Penrose Royal 
Easteni Counties Institution C!olchestrr Sir 
David Munro of the Councils staff will act as 
secretary 

Research Conference on Spectnecopy and its Apphcations 

On account of the enthusiastic response to the 
B})cotrosoopy Conference held at the Maasaohusetts 
Institute of Technology last summer which was 
attended by more than a hundred woricers fVom 
America and abroad it has been deckled by the 
Institute to hold a second oonferenoe this year A 
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prograoune of papers and diaoussums is being pre 
pared on the following topics among others absorp 
tion spectrophotometry (application to analysis of 
organic and moiganio subetanoes and to the diagnosis 
and treatment of disease) analysis by the emission 
spectrum (determination of metallic and other atomic 
and molecular constituents of samples) biological 
and chemical effects of spectral radiation spectra 
Kcopy of the ultra violet and mfra reel analysis of 
spectra and measurement of wave length It is 
anticipated that the earlier sossions c f the week will 
be of especial interest to biologists medical research 
workers and chemists The mam emphasis will then 
shift to subjects of chief mttrest to the mdustrialist 
and engineer the geologist and th metallurgist 
The latter part of the week will bi devoted to more 
theoretical problems of the spoctrosccpist The 
meetings will bo open to anyone intensted in the 
topics under discussion Iho Massachusetts Institute 
also announces a special programme of summer 
count s on speotrosoopy and its applications to bo 
given during the six weeks preceding the conference 
which will 1 al primarily with opphcatinns ^f spectra 
scopy to biology chemistry geology m tall ir^y 
and inmoralogy In<iuiries regardmg the Ct nf rence 
anl coursrs should be aildressod to Prof G R 
Harrison Department of Physics Massachusetts Tn 
stitiitt of Tochnology Cambn Ige Massaohusetts 

Announcements 

The Uarton Prize of £500 and Gold Medal of the 
British Lmpire Cancer Campaign offer xl tl is ytar 
for an essay on The Biological Effects and Me le of 
Action of Radiations upon Malignant and other 
Cells has been awarded to Dr H A Colwell of 
Middlesex Hospital London As one (f th ither 
ossnjs was of high merit the ( rand Council of the 
( ampaign has decidod that a sec nd award of £100 
should be made to its authors Dr h G Spear m 
association with Dr R Q Canti Mr I G ( rinunett 
Dr B Holmes Miss S If Cox and Dr M H 
Love 

The Hok Ouvkb Stanley M P Mmister of 
Transport will unveil a tablet oroctod at University 
College London by the executive committee of the 
Trevithiok Centenary Commemoration on April 23 
The tablet oomroemurates Trevithicks locomotive 
experiments m 1808 

Pboe h K Ridbal professor A^lloid scicnoo in 
the Umversity of Cambndge will deliver the twenty 
fourth annual May Looturo of the Institute of Metals 
on May 0 at the house of the Institution of Mechanical 
Engmeers taking as his subject Oases and Metal 
Surfaces 

The Annual Congress of the South Elastem Union 
of Scientiho Sooieties wUl be held at the University 
of Reading on July 11-14 Further information can 
be obtamed from the Hon General Seoretory, Mr 
Edward A Mortm 14 High View Close Norwood 
London 8 E 19 


A TOUR of Norway (Oslo and Bergen areas) has 
been arranged by the Geologists Association to take 
place on August 2 14 Further information can be 
obtained from the Seerptary Mr W L Turner 
18 Valley Road bhortlands Bromley Kent 

Prov F A F Crew director of the Institute of 
Animal Gem ties Univeraity of Edinburgh has 
received the fjlluwing telegram from Prof N I 
Vavilov AU Union Soviet Ooiiference at the 
Academy of Science L ningrad on the Fvolution 
of Domeatio Animals txpress greatest regret on 
the death of Prof ssor Cossar Ewart pi inner of 
investigations on tin ingin of domostio animals 
Pr sident of ( onfironcc \ avilov 

A COURSE of lectures in Pathological Research 
in its Relation to M xiu'ine will be given m (ho 
loctur th atn f the Bactenologioal Department of 
the Institute f Pathology and Research St Mary s 
Hospital Lon 1 in W 2 on Thursdays at 6 p m 
commencing on April 12 Sir Ahnroth Wright 
pnncipal of tli Tnstit itn is giving the opmiing 
lecturo Iht ther Iw tun rs will be Prof A Bethe 
H W Bell Cairns Sir B rnanl Spilsbury Prof 
TBS Haldan Prif T f Diiunmond Prof 
E N da C Androd Dr Lor nartl ( olebrook 

A coi nsE of two 1 ctures doliv r si bj Dr A N 
Wliitehead before the Cnivtrsity of C Imago lost 
Oi tobi r will be published shortly by the f ambridge 
Univ rsity Press unlcr the titl Nature and Life 
Tl b lok IS an attempt m brief to unite the world of 
science with the worlds of religion art literature and 
morality and to show that Nature itself has pro 
cesses goals beauty an 1 values 

Afflications are mv itixl for the following appoint 
ments on or before the dates mentioned — A head 
of the T xtile Departin nt at the Municipal Technical 
College Halifax — ^The Principal (April 20) Aiheinist 
for th Aeronautical Inspect iin D rectoiate Air 
Mmistry Test House Kidbro >ke b P — The Socre 
tary S 2 Au- Muiistry Eingsway W C 2 (April 21) 
Two economists for the Ministry i f Agriculture and 
Eishiries The Secret uy Ministry of Agriculture 
and Fisheries 10 Whitehall Plate London SWl 
(April 23) An assistant lecturer in chemistry (sub 
sidiary botany or pharmocogii sj or pharmacy) at 
the Belfast Municipal College f Technology — The 
Principal (Apnl 24) Two chemists (Class II) male 
m the Department of War Department Chemist — 
The Under Secretary of Stat The War Offioe (C 6) 
London SWl (Apnl 28) An assistant leoturor in 
geography at the University of Manchester — The 
Registrar (April 30) Exorainera m anatomy and 
physiology for the fellowship and m biology anatomy, 
physiology eto for the Conjouit Boiard at 
Royal College of Surgeons of Fngland — ^The Seore 
tary (May 1) An assistant lecturer m dietetics and 
physiology at the King s College of Household and 
Social Soienoe Campden HiU Road London W 8 — 
The Seoretaiy (May 6) 
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Letters to the Editor 

[The Editor does not hoU hvmstlS responsible for 
opinions expressed by hts correspondents Neither 
can he undertake to return, nor to correspond icUk 
the writers of rejected manuscnpU intended for thu 
or any other part of Natubb No notice is taken 
of anonymous communications ] 

DianUgratton oi the Diplon 
It has been shown by Oliphant Hartcck and Lord 
Rutherford m a recent letter' that the bombardment 
by high velocity diplons of compounds (oiitauung 
diplogen gives rise to three groups of particles- two 
groups of equal numbers of singly charged particles 
of ranges U 3 cm and 1 6 cm t<^|ether with 
neutrons of maximum enei^ of about three million 
volts They suggest as jioasible explanations of these 
results the rocu-tions 

,D* + iD* - ,H> + ,H* (1) 

and ,D* + .D* -* Ole* + ,n‘ (2) 

an atom of iH* of 1 6 cm range and a proton of 14 3 
cm range satisfying the momentum relations in 
reaction (1) In tins reaction it is to be oxpootod 
that the proton and the isotopo of hydrogen of moss 3 
would recoil m opposite directions except for a small 
eoirection due to the momentum of the captured 
diplon The cloud track method is extremely 
suitable for on examination of this possibility and I 
hav< recently taken expansion chamber photographs 
of the disinti gration particles resulting from the 
bombardment of a t«get of heavy ammonium 
sulphatt with diplons, to see if further information 
can bt obtained 



The first set of experiments was made with a thm 
target oontamed m an evacuated tube at the centre 
of the chamber Two opposite sides of the end of 
this tube were closed with mica wmdows of 6 3 mm 
and 11 4 cm stopping power respectively The 
chamber was filled with a suitable mixture of helium 
and air to increase the lengths of the tracks of the 
diort particles Under these oonditians, the particles 
of 14 3 cm range emeigmg through the thick window 
and the particles of 1 6 cm ran» emerging through 
the thm wmdow end in the chanmer and the usual re 
projection penmts precise determination os to whether 
the two tracksdre oo planar sad of the ranges Owing 
to the fine rtniotuTe of the gnd supporting the thm 


wmdow the effloienoy of collection of pairs oaimot be 
high , also the companion to a 14 S om particle 
passmg through the thm window would not be able 
to pass throu^ the opposite thick window In spite 
of these difBcuIties opposite pairs of tracks of about 
14 3 cm and 1 6 cm ranm are observed with far 
greater frequency than could be attributed to obanoe 
The photo^ph reproduced as Fig 1 is a fortunate 
example the short track on the nght being due to 
the new hydrogen isotope of moss 3 Detailed 
measurements of the lengths of the tracks and the 
angles between them are being made and wdl be 
pubbshed later 

To mvestigate the neutron emission a second senes 
of experunonts has been made m which a target of 
the same material oontamed in a lead tube of 3 mm 
wall thickness was bombarded m the same manner, 
the chamber being filled with a mixture of 6U per 
cent helium m air Under these conditions, thirty one 
recoil tracks ongmating m the gas have been photo 
graphed Assuming that these are due to impacts 
with neutrons the latter appear to constitute an 
approximately homogeneous group of maximum 
energy of about 1 S million volts This ensr^ 
appears to be m fair agreement with ration (2) 
on substitution of the mass of |He*, which con be 
estimated from consideration of the energies of the 
short range products resulting from the transforma 
tion of |Li* by protons* •* The ,He* group of 
reaction (2) with a possible range of about 5 mm 
would not pass through tht thinnest wmdow used 
m these exponmenta but special arrangements are 
being made to search for thorn m an expansion 
chamber 

Ihese experiments are the first to bo made with a 
new disoho^ tube oonstruotod following a design 
due to Dr,_Ohpluuit I should like to aoknowledi^ 
the much valuable advioo which Dr Ohphant has 
always so readily mven mo m the course of con 
struotion of tius tiibe I am also indebted to him 
for preparmg the diplogen targets used m these 
experunonts 

P I Dee 

Cavendish Laboratory, 

Cambridge 


I, lUteb 17 19M 
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An Attiflcal Radwelement from Nitrogen 
Mxb8B8 M Damybz and M Zyw, workmg m this 
laboratory, have bombarded diverse substances with 
a rays from a thm walled ^ass tube (resultmg range 
about 6 am ) oontoining some 16 milliounea of radon, 
and immediately afterwards have tested their aotivity 
with a Qeimr Mdller counter An activity decaying 
exponentially with a half period of 1 2 mm was 
found on oil the substanoes examined, namely, 
platmum, silver, lead, calcium and nudeel No oertam 
mfluenoe of the nature of the substance could be 
ascertained The initial activity was of the order of 
50 impulses ^ mmute The effect disappeared when 
the ranm of a rays was reduced by two very thm 
gold foils or a few millime tres of air 

In subsequent expemnents, a strongly activated 
platmum wire was used as source In order to 
avoid contamination, the wire was enoloaed in an 
airtight box, oover^ with a film of leas than 
1 mm stopping power The eOeotiva range of a rayi 
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ftom radium O' wm 0 6 om The effect waa greatly 
moreaeed and amounted to about 200 impulaea per 
mmute with a aouroe eqmvalent to 8 mgm radium 
An obvious explanation of the effect was that it 
waa due to the recoil of some new radio element 
produoed by the very fast a particles (Incidentally, 
it has been found that the recoil of radiophoaphorua 
IS easily detectable ) To teat this possibility expen 
ments have bem mtulo (a) m vaeuo (b) m hydrogen 
(e) m mtrogon (d) m oxygon As the effect waa 
apparent only in nitrogen we conclude that it con 
Bista m a transmutation of nitrogen^ of the Joliot type, 
the probable reactions being 


( 1 ) ,N>« + ,«• - .P" + neutron ( 2) ,F« - ,0” +po8itron 
An examination of the particles entenng tho 
counter showed that they are completely abMrbed 
by some 0 5 gm /cm ‘ of lead An experiment with 
a magnetic field has shown definitely that the 
particles are positrons 

It appeals probable that the transmutation of the 
Johot type may be found m all known cases of 
transmutation of elements mvolving the emission of 
protons 

L Wertbnstein 

Mirostaw Kembaum 
Kadiologioal Ijaboratory 
Warsaw 


grestir Incrauod ei 


New Source of Positive Electrons 
Observatioms made with a weak radium aouroe 
placed inside the Wilson chamber m a magnetic 
field showed that m addition to the ^ particles of 
the natural spectrum a very considerable number 
of positive electrons are also omitted 

The radiator consisted of a thm layer of radium 
salt deposited on tho inner surface of a thm walled 
glass tube This small tube waa mtroduoed mto a 
oylindnoal protecting tube (of lead m our first 
expenments and afterwards of carbon) m the wall 
of which (4 mm thick) a 2 mm opening had been 
made By this means an almost point like source of 
P rays was obtained the velocities of which could be 
meamired m the usual way Under favourable con 
ditions tracks of positive electrons could be observed 
once m every three to four exprnisions on tho average 
Up to the present 30 tracks have been observed 
with the followmg distribution of velocities 


electrons m tho natural spectrum of radium 0 
(Aooordmg to kllis> the number of electrons per 
dismtegration of all groups of the linear spoetrum 
of radium C is about 0 009 ) This comparison makes 
it hig^bly improbable that the observed positive 
electrons are due to the mtemal conversion of y rays 
In any event the ooelHcient of internal conversion 
which would have to be adopted on the assumption 
that the observed phenomenon is duo to tho mtemal 
photoeffeot from the levels of nemtive energy exceeds 
the tlicoreticsl value some himored times 

The theoretical data available are not suffioiMit 
for a comparison to be made A rough estunate can 
be obtamed by assuming the upper limit of the 
effect which would be still compatible with theoretical 
considemtions to have the following value 

Nodelsky and Opponheimer* give for tho wave 
length X -■ 4 7 x tr tho internal conversion oo 
efficient 5 x 10 * If wo assume that all tho y 
lines in tho speotriun of radium C with Aw > 1120 kv 
(tho number of quanta por dismtegration 0 45) 
imdeigo mtemal conversion with the coefficient 
S X 10** calculated fur the limit of the spectrum, 
then tho number of positive ph toelootrons will bo 
etjual to 0 45 X 5 X 10-* 2 X 10-* Thus some 

now mechanism appears to be mvolveil m tho pro 
duction of positrons being presumably connected 
with p dismtegration 

It may bt added that Tjocoin* using tho same 
method of inv estigation was unable to < bservo tho 
emission of positive clootrons in the case of radium E, 
whoro tho limit of tho spectrum dots not very much 
exceed 2 me* Neither can the observed phenomenon 
be asonbod to tho effect of a particles which has 
recently been discovered by Curie an 1 Joliot* since 
this would mian one positron corresponding on the 
average to every lOU a particles 

Note added tn proof (March 17) Mure recent 
experiments have shown that a consid rablo part 
of the positrons must bo due to the action of tho 
^ rays on tho walls surrounding the radioactive 
source A further communication follows 

D bxOBKLTXVN 
K Stbpavowa 

Physical Technical Institute, 

Lenmgrad 
Feb 12 
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The number of positrons oorresponding to every 
dismtemtion can bo detormined directly by oalou 
latmg the number of electrons belonging to the natural 
tpeotoum, the tracks of which ore seen on the same 
pnotographs We have oaloulated the number of 
P rave with an energy exceeding 1 000 kv , the 
total number of dismtegration electrons was deter 
mmed according to the well known distnbution 
ourve of the oontinuous spectrum Hie data obtatped 
clearly show that the number of the emitted positrons 
are not less than 0 02-0 04 for each dismtegrating 
atom of radium 0 This uneiqpeotedly hij^ number 
exoeeds by several times the total number of photo 


Decay Constant of Radium C 
In previous notes* an account has been mven of 
a measurement of the d(«ay constant of radium C 
The method consiatcd m determinations of the 
number of a particles omitted from a beam of recoil 
atoms ffom ndium C at various distances from the 
source For the half period a value of tho order Iff-* 
sec was found During a contmuation of these 
expenments it was found that tho number of « 
particles emitted from a beam of recoil atoms 
depended greatly on the temperature of the walls 
of the ^poratus When the walls were cooled by 
liquid air the source being at room temperature, 
a large number of » partiolee wore enutted from the 
wall facing the source From these experunents it 
was concluded that at room temperature the recoil 
atoms ore at least partly reflected fiton the walls 
of the ^iporatus The dependence of the number of 
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cportiolea emitted from the recoil atoms on the 
tmporaUire of the walla mdioated that the shi^ie of 
the decay curve was complicated by the reflection 
of the recoil atoms from the walls 

Smcn Qamow's theory gives a much greater value 
for the hfe period than that found in the experiments 
with moving recoil atoms, it was thought possible 
to obtam an estunate of the life period of radium O' 
means of Qeiger counters without making use 
of the recod phenomenon The arrangement which 
was imally adopted* consisted of two small counton, 
placed close to one another in a vessel, which was 
exhausted to a pressure of S cm of mercuiy The 
central oloctrodee were connected to the grid of each 
one of two amplifying valves , each of the anode 
cirouits oontaintd a moving iron oscillograph The 
active material (about 10 ' mgm ) was placed be 
tween the counters By closing the counters by 
alummium foils of appropnate thickness, it was 
arranged so that one of the coimters was excited only 
by p particles, the other by both a. and p particles 

6 c ^ 


The deflections of the mirrors of the oscillograplis 
were crossed, so that one mirror gave a horizontal 
deflection the other a vortieol one Light from an 
arc lamp was reflected successively from the two 
mirrors and concentrated by a lens on a film, which 
was moved with a velocity of about 1 cm per second 
The appearance of the deflections obtained is ahown 
m Fig 1 (a, 6, c, d) The direction of movement 
of the light spot on the film is shown by the arrow , 
a shows a true oomoidenoe, m 6 and o the counters 
are excited with a tunc difference shorter or longer 
leapectively than the duration of the impulse from 
the counter . for this a value of 1 5 x 1(H sec was 
obtamed m separate expenments , a tune difference 
of a tenth of this could still be detected In d the 
time difference has the opposite sign to Uiat of b 
This type of deflection is not suited for measuremmts, 
smee the position of the bend is difflcult to observe 
With r^tun C as source, a large number of 
deflections of the types shown m a and b (or d) 
were observed The sign of the tune differmoes 
showed that the p particle was emitted before the 
a particle Deflections of the types a and b were 
obtained m about equal numbers , this gives for 
ttie half penod of radium C a value of 2 x 10~* sec 
with an accuracy of about 60 per oent A more 
accurate dotermmation would require a knowledge 
of the frequency of ooourronoe of tune diflerenoea of 
different lengths fluch a prooedure would scarcely 
be legitimate oonsidortng that Uie magmtudes of the 
imwlsos from the counters were varied somewhat 
l^e existenoe of eventual tune lags in the action 
of the oounters was tested by using thorium C as 
source With this substance, only true oomoidenoes 
were observed , this shows that the tune lag m the 
action of the oounters is small compared with 
10-* sec 

J C Jaoobskn 

Institute for Theoretioal Physics, 

Ciqipnhagea 
March 6 
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Coaunuoua X-Ray Spectnun from a Thm Target 

In order to mvestigate the true energy distnbntion 
m the oontmuous X ray spectrum, the target to be 
used must bo suilloiently thm to ensure that the 
cathode rays passing through it produce only a 
smgle excitation For ordinwy voltages, metal foils 
10-*-10-* cm thick can be used for this purpose 
The intensity of X rays obtamed under those eon 
ditions 18 very low, a fact which prevented Kuleii 
kampff^ measuring the energy distribution with a 
crystal speotromotor 

It was found possible to mvestigate the mtensity 
distribution ui the oontmuous spectrum from a thin 
aluminium foil with an ionisation spectrometer 
equipped with a Oeiger MuUer tube ouunter. mstead 
of the ionisation chamber The alummium foils used 
had an initial mean thickness of 6 6 x 10-* cm , 
under the bombardment by cathode rays the thick 
ness decreased to such an extent that the cathode 
spot became semi transparent, corresponding approxi 
mately to the thiokn^ of 1 X 10-' om , all the 
measurements wore performed with these thinned 
foils 



FN 1 


The ionisation speotrometer was set at an angle 
of 90° between the X rays and the cathode stream 
The rays were analysed by a oaloite crystal, and 
entering the tube counter along its axis, did not 
strike the walls or the central wire The counter 
was filled with a mixture of argon at a pressure of 
46 om and air at 10 om 
Intensity distribution measurements m the wave 
length region fh>m X, to 2Xa (X, is the high frequency 
limit of ^ speotnun) from thin taigots were made 
at voltages of 20, 90 and 40 kilovolts For com 
parison, analogous measurements were repeated with 
a thick alummium plate The intensity curves 
directly obtamed in both cases at SO kv are shown 
in Fig 1 Similar results were obtained at the other 
voltages 

The following pomts must be oonsidered m order 
to deduce from these curves the true enet^ dis 
tnbution (1) absorptioa of the rays on their path 
from the target to the oountw , (2) moomplete 
abeoiption m the counter, (3) flmte slit widths, 
(4) wsve length dependence of the refleoticn oo 
I elBoientoftheoryst^ Intheoseeof the thick target, 
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the abaorption m the target itself must be also taken 
into ooneideration 

Applying the ooirmponding oorreotiona and oal 
oulatmg ftom the number of quanta recorded by 
the counter the energy one can Anally obtain the 
true eneigy distribution in the speotnun 
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tor thin taints the eneigy u found to be indo 
pendent of the fraqueney from v, to At the high 
frequency lunit v, there is a sha^ disoontmuity 
(Fig 2) This result is in accord with Sommerfelds* 
theory of the contmuous spectrum For the thick 
target the well known energy distnbution as repn 
sented by Kulenkampff s formula is obtamed 

W Dikblbky 

Physical Teclmical Institute 
Leningrad 
Feb 9 

H Kulenk^ir ^sa Pkn 87 607 IMS 
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Vibrattonal Sutei of Rb, and Cit 
Thb channelled bands of rubidium and coiHium 
have already been studied by many authors but the 
analyses of the vibrational states have not been 
completed By close examination of the spoctro 
grams which I have obtained with a plane mtmg 
and a quarts lens of three metres m focal length 
I have found the vibrational struotures of the bands 
and mode an attempt to analyse them In the case 
of rubidium the frequencies of the heads of the 
bands may be represented as follows 
For the red system 

V - U666 + 47 3(n + 4) - 0 16(n + 4)* 

67 8(n' + 4) + 0 14(n' + 4)* 

for the blue system, 

V - 20980 + 88(n + 4) _ 0 S(» + 4)' - 

87(»* + 4) + 0 l(n' + 4)* , 

for the violet system, 

V - 28068 + 88(n + 4) - 0 0(n + 4)* - 

»»(»*' + 4) + 0 l(n' + 4)* 
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In addition to these three systems another one at 
8800 A was also observed with a spectrograph with 
a lower dispersion 


It IS genmlly accepted that the ground state of 
the molecules of other alkah metals 18 Sj and there 
are two excited states and n„ above this 
The system observed m the near infra red at 8800 A 
may be due to the transits n and it 

IS considered that the red one is duo to the transition 
while the blue system may correspond 
to the blue band system m potassium 

In the case of crasium I have tried to arrange 83 
heads of the red system at 6300 A which has already 
been measured by Rumpe* but not analysed The 
formula is as follows 


V 15801 + 26 7f» 40 On' 

As a result of the lack of heads corresponding to 
the higher quantum numbers an 1 the slowness of 
eonvorgency the terms of the sixond onler were 
omitted In the band system at 7600 A 38 heads 
were measured and wire arranged as follows 

V 13040 + 33 7n 41 3n' 

Ihe other band svstem at 7200 A was also photo 
grapheil but the oh w i ruwding c f the heads near 
the system ongin makes it very diAlcult to measure 
thi hi ads Irom the nu asiin ments of 16 heads m 
the region of longer wave lengths it was known that 
the vibrational juanta of the lower and the upper 
states were 39 cm ' and 29 cm * respectively A 
new almorption biuid was observed in the infra red 
spreading from 8736 A to the farther infrared 

In the case of ceesiiun four band systems wore 
observed near the resonance doublet but there ore 
only two systems m other alkali metals Probably 
at the upi^r level of the system at 8700 A and 
7600 A the molecules will dissociate into a nomud 
and an excited 'P,/, atom while at 8200 A and 



7200 A they dissociate mto a normal and a *P| i 
atom 

The strong absorptions at the shorter wave length 
end of the h^d observed in the cssium, are due to 
the fact Chat on one branch of the Condon parabola 
the wave lengths of the heads are nearly constant 
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It u very interostuig to remark here that the 
loganttuDB of the vibrational ftequenoiea in the 
around atatea of the moleoulee of 6ve alkalw and of 
lour halogens, together with four elements m tiie 
sixth group m the penodio table, vary Imeariy with 
the loganthma of their atomic wei^ts, as shown 
m the aooompanymg figure (Fig 1) The points 
oorresponding to K. Cl S were di^laoed downwards 
This anomaly appears also in the ^th group N, As, 
Bi he on a strai^t Imo and F below tho line 
Full aooounts of the expenmental reeulte will 
shortly be published elsewhere 

E Matuvama 

Physical Laboratory 
TAhoku Umversity Soidai 
Deo 2fi 

■ B Bompe Z Pkyt H 17S lOSS 


Stark Effect for the Hydrogen Isotopes 
Bbcentiy we have taken several photographs of 
tho btark effect in n mixture of the two hydrogen 
isotopes, ufung deutcnum kindly supphed by Ihnf 
Urey The measured soro field separation of each 
pair of Bolmer lines persists m high fields with 
sma l l variations as noted below 
Tho minunum field for good resolutions m the 
Stalk efloot is fortunately the same for nearly all 
the Stark oampon«ita of eaoh Balmar pair It vanes, 
however, ftom about 50 kv /om m * to 130 
lev /cm m Ha‘ * 

From left to right m the accompanying photo 
graph (Fig 1) of Hy' ' one finds alternately 00 m 
ponrats of Hy* and Hy* Tho maximum field of 
52 lev /am is sufficient to show the oharaoter of the 
lines, and to separate oomplotely the two Stark effects 
The displacoments are not exactly those given by 
tho Lpstem theory even when one allows for the 
second order effect The uregulanties ore made 
especially clear m the present analysis through 
variations in the separation of protium -deuterium 
pairs of Stork components At maximum field, the 
peur of moderato mtenaity immediately to Uie nght 
of the centre of the o image (Epstem A — 3) have 
a separation 9 per cent higher than that of the 
oorresponding pair on the left The contrast is even 
more pronounc^ m the n images From the evidenoe 
it appears improbable that these irregularities are 
constant for all field strengths According to 
measurements on ', th^y are too huge to ottn 
bute entirelv to variations m tho fine structure 
separations for t2ie two isotopes 

In moderatetjt high fields, the oentral e component 
of Hy* spears to swing sharply to the rod as though 
the second order effect were abnormally high This 
IS found to be due to a superposed new molecular 
hne which is cleariy resolved throu^ its large red 
shift m fields of 70 kv/om lake most molecular 
lines on our plates, the new line has wpreoiable 
mtensity only m rather high fields With a given 
mixture of isotopes, we find uiat at sero field the deu 
tenum hne is always stronger mHy“ than m * In 
tho aooompansnng photograph, the light hydrogen hne 
IS clearly much the stronger m the norm^ spectrum 
With the application of even low fields, however, the 
teergy passes more to Hy*, so that at maximum field 
the two patterns are of almost equal strength Hie 
mtensity variations suggest as thW pnnoi^ origm 


ooUiBions of the second kind between atoms of the 
two isotopes This phenomenon might be expected 
to become most pronunent m oases of perfect 
resonance which exist at fields where oompmients of 
the isotopes cross In tiic region between the strong 
oentral a components, and at moderate fields it may 
be noticed that a component of Hy* persists while 
the component of Hy*, which should cross at this 
pomt, IS certainly weaker and appears to be lost 
On the above grounds, one may tentatively say that 
oolhsions of the second kind are more prob^la when 
the light atom is the one excited There may be 
however, a selective action whereby certam pairs of 
isotopic states are preferred in energy trensfers , for 
the relative mtensities of corresponding oomponents 
of Hy* and Hy* are clearly not constant throughout 
the photograph, and m Iv* ' these fiuctuations are 
morn marked This amounts to tho statement that 



Fie 1 Tbs wsctnl Um Hy* ■ In Btlds up to 
BSkv/om 


there ore departures from tho SohiAdinger mtensities, 
and that the dqwrtures are not the same for the two 
isotqpes 

A groat many new molecular Imes are found with 
modmte displooements The research is bemg 
extended to molude a study of the moleaular spectra 
as well as the atomic spectra with varying propor 
tions of the isotopes 

Explosions ooour m Lo Surdo sources when a small 
amount of oxygen is allowed to mix with the 
deutenum at a total pressure of cme to two milh 
metres Under such conditions, explosions are not 
observed with light hydrogen In the present ease 
they appear to be set off by a rather mtense heatmg 
of the cathode surface 

J S Fo«tbb 
A H Smu. 

Macdonald Physics Laboratory, 

McOiU University, Montreal 
Mardi I 
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Abaofption Spectra of CUoropfaylls a and b at Room 
and Liquid Nitrogen Temperaturea 
Tax abaorption apeotra of ether aolutiona of 
ohlorophylla a and b prepared by the method 
desonbed earher' were photograph^ at tho tern 
perature of liquid nitrogen A btemheil Hpeotrograph 
and panehromatie platea were used for the spectral 
region X 4100-6700 A Pyrex glass absorption oella 
with mtemal thiukness of 1 nun contained the 
solutions Four plane quarts windows m the walla 
of the Dewar vessel permitted parallel hght to pass 
from the Mazda source through the hquid mtrogon 
bath and the solid solution of chlorophyll m ether 
to the spectrograph slit The sht width was 0 02 
mm The photographs were taken as soon as possible 
after freezing tho solutions because the development 
of cracks m the solid other solution caused it to 
become rather opaque m two hours 

In the foUowmg table is a comparison of the 
absorption maxima measured at room temperature 
by a spectro photoeleotne method* and those 
mcoHured at 106 C by the photographic method 
The bands at room tempi rature arc listinl in order 
of their deoreasuig absolute intensities The baud 
mtensitiea at 106 C arc listed m decreasing order 
os they appear on th plates 

Wsvs-lragt) « of AtMorpthm lUzIms 


At — IBO” C the absorption bonds ore consider 
ably narrower than at room temperature and their max 
ima ore shifted Absorption spectra of fraction c ' 
at — 106® C were mtcrmodiato between those of 
components a and b 

I Paul Zscbxile J» 
(National Research Felk w 
m the Biological iilciences) 
George Herbert Jones Chemical Laboratory 
University Chicago 
March 6 


Investigation of Panphyatcal Phenomena 
A oxBTAor mterest in the physioal aspects of 
payohical research has recoitly bem shown m these 
oolumns* In view of the foot that the controversy 
aeems to turn mandy upon the alleged paranormal 
or extra>oontemporary physioal powers of Rudi 
Schneider, it may be worth while briefly to reoord a 
senes of expenments with that medium, although the 
results are merely of a negative character Full 
exper im ental detafls will m due course be published 
m the Proeesthngs qf (As £oets<y /or PsyoAtool ReisonA 
Sittings were held about twice a week finm October 
1086 until March 1084 molusive m the tianet room of 
that Society No evidence of abeorptions of a beam 


of infta red hght of the type recorded by Oety* and 
Herbert* could be obtained notwithstanding fi^uent 
annoimoements by the trance personahty that the 
force had entered the ray The apparatus used wae 

(1) a Moll galvanometer with Moll thermopiles and 

(2) a Weeting^ouse oopper-ooppor oxide photoeleotno 
oell m senes with an Einthoven galvanometer In 
both oaeee the sensitivity and the precautions taken 
against electnosl leaks, vibration and stray heating 
effects were such that an absorption of one half per 
oent oould be detected All visible light was excluded 
flrom the beam by a sheet of ebonite of thickness of 
0 OOS cm or by a flltt r of 1 cm of a saturated 
solution of lodme m carbon disulphide m a glass 
vessel or by both For this solution Coblenz gives 
the following transmissions 

Transmission Per cent Transmission Per cent 

0 76(1 0 3|i 60 

1 011 80 4|x 10 

1 2 Sfi 00 6(1 U 

This filter was used because tho pbotographio work 
of Rayleigh* and Herbert indioatM that a^rptions 
did not occur at wave lengths shorter than 1(1 while 
Heibert and Osly iismg photocells which cannot 
liave been sonsitivo beyond 6-6(i both rcoordod 
absorptions Tho thorroopilisi should have been both 
sensitive and rapil enough to detect abeorptions of 
the typo previously rw orded and the surface density 
of illumuiation was kept low as this is supposed* to 
mcreaso the chance of observmg absorptions The 
pt ssibility of short ponoil absorptions was negatived 
by tho use of tho photocell 

A omema camera wos installed with a film sensitive 
to the infra red supplied by Messrs Ilford and it 
WHS found possible to obtaui sharply defined moving 
pictures m a feeble rod light Bj moroasing the flood 
lighting and using horn or ebonite filters it is eon 
fidently expected that cinema films could be taken 
m tnM absenoS of visible light By this means, 
motion pictures of tolekinotio phenomena could be 
obtamed in a light that is innocuous to tho medium 
No evidence however could be obtomod of the 
tolokmetio phenomena recorded by Pnoe* and others, 
with the exception of a oonsidorable number of 
movements not exceeding 10 cm of a hanging 
curtam In order to detormini whether these vrere 
due to draughts a stnp of tinfoil about a foot m 
length was so hung atout 6 mm from a vertical 
metal plate tliat a slight draught brought them mto 
oontaot and rang an eleotno bell The whole was so 
placed that tho force had ready access to it and that 
draughts oould not affect it Under these conditions 
the bell did not ring though tho curtain continued 
to move 

The force on several oooasions was ounounoed by 
the medium m trance to have gone mto nni of a pair 
of cotton wool lagged boxes remained thrao for 
a period of some 16 minutes If any change m the 
differenoo of temperaturo between the two Iroxes was 
produced durmg this period a ooppeiwoonstonton 
thermoooui4e showed that it was loss than 0 003® 0 

During a period of half an hour the foroe oould 
produce no significant differenoo m the rate of growth 
of two Stroms of BoeMtu fiwtmctn$ or m the fer 
menting power of yeast 

A oomparative mvestigation of tlie medium s 
personahtieB normally and m trance was undertaken 
^ means of the word association tMt m oonjunotion 
with the observation of the pqyohogalvamc reflex A 
I preluninaiy sorutmy of tho leeults shows that Olga’, 
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the trance penonabty haa a vocabulary limited to 
the few words used by her during ^e ordmary 
sittings 

It has been alleged that the trance persimality is 
aware of what goes on in the dark simce room" 
m these sittings this was not found to be the case 
rateof breathing of the medium intranoeranged 
m these sittings from 90 to 260 cycles per minute 
oontinumg with two or three mtervals of some 15 
inmutes each for 5 to 6) hours The longest con 
tinuous pi nod was 2^ hours with frequent stops 
totalling about 10 minutes In view of the fact that 
this respiration has been regarded as a remarkable 
physiological phene menon samples were collected 
and analysed by Dr C G Douglas showing that the 
medium in no way ovorbreatliLs As the rate of 
respiration mcreases so its dtpth decreases 
total oxygen lonsumption per minute obstrved never 
exceeded 1410 ce at ntp which corresponds to 
a man walking sorat four miles an hour During 
trance this medium is m constant often violent 
movement so that these results are m no way 
paranormal Moreover we have found no diiHoulty 
in imitating his brtathing 

I \try suggestion made by the medium and the 
tranie personality was acteii iqion and bo% re 
peatedly expressed their satisfaction with tho arrang 
ments and with thi mv estigators On i ur st le it is 
impossible to speak too highly of Kudi bihncidcrs 
wiUingness to submit to every suggested tost ami 
oontiol , he actod throughout with the most scrupii 
lous straightforwardness 

Tkxooohk Bxstrbman 

OlIVFR < ATTY 

Society for Psychical Research 
31 Tavistock Square W C 1 
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Transformation of Yellow Mercuric Iodide mto the 
Red Form 

Rodwbii and itldtr* have obaorvcxl microsoopic 
ally that when yellow orthorhombic crystals of 
mereuric iodide am touched the change mto the 
red variety contmues through the whole mass of 
crystals and the resulting (iseueloraorph consists of 
mmute octahedrons of tho red form 

It IS well known that the ydlow form erystallises 
from a solution of morcunc iodide m alrohol and 
exists for vaiymg lengths of tune On viewing under 
the microscope single crystals free from etohod 
markings the change from tho yellow into the red 
variety is found to be m accordance with the usual 
typo observed m soLd reactions After about 15 
minutes nucleation usually occurs along the whole 
length of the crystal odige the interface then 
advances rapidly across tlw crystal parallel to the 
opposite ed^ Occasionally nucleation ooouni as a 
thin strip m the intenor of the crystal parallel to 
the edges the mterface then moves out towards 
the ed^ of the crystal with approximately the same 
linear rate m both directions It appears that 
nucleation occurs along some weak axis m the crystal 
and immediately spreads along the whole length , 


the reaction proceeds with the usual parallel advance 
At 20° C the mean linear rate of advance of the 
mterface was 0 0025 cm /sec 

By heating the red variety very much smaller 
rhombohedra of the yellow form were volatilised on 
to a cover glass Such crystals commenced to change 
mto the red form after about live hours the reaction 
spreading mwards voiy slowly from all four edges 
with the usual parallel advance of the mterface 
ootahedra of the red form could bo observed m the 
decomposed part of the crystal 
The linear advance of the interface parallel to the 
edges of the oiystal has previously been observed m 
the case of true decomposition forexmnple potassium 
hydrogen oxalate hemihydrate* and potassium 
chlorate* and it appears to bo charactenstio also of 
the transition from one crystallmo form mto another 
of pulymorphio substances 

Investigation of the reaction is pruoeeding 

John B M Topfock 

Robert Cxordon s Colleges 
Aberdeen 


Rodwell and Kldnr Pres Ssy IB 284 1879 

H ms sad Lolvln Pros Aw See A. UI 635 IBM 
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Rate of Nucleation of Copper Sulphate m Vacuum 

Tub rate of growth of tho centroe of d hydration 
f f CuSO* 5H,0 varies with the crystal direction On 
the large faoes of tho crystal the nuclei grow m tho 
form of a cross and the direction of thi irms of the 
cross arc parallel ti two of the crystal axes The 
underlymg surfaces of the nuclei prove to bt very 
complex fur a disc of dehydrated material is found 
ta be suspended from the longer arm of the crow 
Tins disc passes mto the crystal at an angle of 
approximately 33 

Counts have been made of the rate of production 
of cintrcs of dooomposition on the surfaces of a 
crystal when this has been removed from the 
saturated solution carefully dried and placed m a 
high vacuum No visible nuclei appear at room 
temperature until after an mduction penod which 
IS of the order of KM) mmutes at 18° C Thereafter 
the number of nuclei mcreases at a Imear rate Tho 
length of the induction penod decreases with in 
creasmg tempi rature but on account of variations 
in the behaviour of mdividual crystals it has not 
been possible to determme the temperature co 
efficient boratchml crystals give shorter mduction 
periods anil crystals with irregular surfaces give 
larger numbers of centres than more perfeit crystals 

The mduction penod is most probably due to the 
slow rate of growth of the nuclei when first formed 
this rate being much slower than that of visible 
nuclei It is thus incorrect to assume m all cases 
of solid decomposition that the outward rate of 
growth of the nuclei is constant at all stages m their 
growth* In the decomposition of barium azide 
whrre the rate of decomposition is given by dpjdt •» (** 
and m that of mercury fulminate where dpfdt w 
the observed mduction penods are m tlie mom to bo 
asinbed to an accelerating rate of nuclear growth 
N F H Brioht 
W E Oarmbr 

The University 
Bnstol 
March 16 

•or B V iBasiio* ptm s amis (7«(m 4 ess ibm 
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Photochemistry and Absorpbon Spectrum at 
Acetone 


It has been generally assumed that the explanation 
of the diffuse absorption spectra of aldehydes and 
ketones m the ultra violet w the ocourrenoe of a 
pQHsees of prediBsnoiation mvolvmg the sphtting of a 
C — H or C — C link' Against this observation are 
the following observations 

(1) The vapours of aldehydes and ketones exhibit 
fluorescence 

(2) The unimolecular decomposition is always 
oooompmiei] by bimolecular polymerisation 

(8) ^e quantum efflciency of deoumpositioii is 
diminished on passing from L — H to C ( com 
pounds 

(4) ( omplex ketones deeompose in quite a difti rent 
way from acetone giving very little carbon monoxide 

(5) Ihe photodeeompoHition is not a chain reaction 

The photo reactions of at etone illiistrati ( 1 ) un<l (2) 

In the gaseous state it decomposes with a quantum 
cfhcii Ilf y of about 0 2 onlv', and wo have found that 
m tho liquid state it polymerises (without d<com 
ixisitioii) with about thi same qimntum (fticifnt\ 
As it IS difficult to assume a back reaction to cvp'sm 
the low cfflciinij’ it seems more probabh that no 
splitting of a link occurs in thf ixcitfd molecule 
Instead two procisses may cxxiiir (i) bimolecular 
interaction to givi {xilyini risatioii (ii) unimoloculai 
decomposition through the similar intcriution of two 
parts of the mulec iile for c xample 


In the case of tho ketone ^ (q 

j . . .. <-H, ’tH . 

prcxluots arc not un* xpcHJtcdly I and 

05 =-™ ‘ 


Unless the above iinimokciilar dissociation takes 
place within a rotational period it b comes nccsissarv 
to And another expl vnation of the difluseniss of the 
absorption spectrum of some of these siibstancxw 
We have recently examined tho absoiqition spectrum 
of acetone, using pressures 0 'i-200 mm m absorb 
mg columns up to one metre With pic^isuros higher 
than a few mm a region of continuous absorption 
extends from c 3200 A to 2400 A , with a maximum 
at about 2800 A This is the region characteristic 
of compounds containing the > C - O group At 
lower pressures m longer columns and under higher 
dispersion (Hilger Ei spectrograph) this contmuura 
splits up mto about four group* each containing 
about 2S diffuse bands The centres of the respcs^tive 
groups he at c 3150,2000 2710 and 2570 A Ihe 
oorrespondmg mtcrvals are 2740, 2420 and 2010 cm * 
(A strong Raman frequency of acetone la 2000 om ’ ) 
The width of the bands is of tho order 2 5A (c 
30 om -•> and their separation uniformly about 4 A 
With moreasing pressure the bands widen and the 
groups extend so as to produce ui cdfectively con 
tuiuoua absorpticn 

Thia type of equally spaced diffuse narrow diffuse 
bands is similar to that found m other Y shaped 
molecules' Assuming that the CH, groups of acetone 
behave os smgle mnimeti of 15, and using probable 
interatomic distanoee, the moments of mertia of the 


Y shaped molecule are such that the rotation Imes 
m the bands should be separated by only e 0 4 om * 
There will, moreover, be a double senes of P and Jt 
branches It seems therefore inherently impossible 
to detect the flne structure m this speotnim, and the 
diffusenesH of the bands can bo attnbuted to on 
unresolved close pocking of the rotation hnee without 
calling upon tho additional hypothesis of predissocia 
tion 

In the case of formaldehyde, where the moments 
of ifurtia are much smaller, it is nut siiqirising that 
a ngion of fine stnioture is observed followed by 
diffuse bands indicating unimolcoular rearrangements 
within |ieriu<ls greater or less than tliuse of rotation 
h J Bowbn 
H V\ Thompson 

1 nivi niitv ( oUego and 
St Jnlin s Collegt 
Oxford 
heb 27 


O Umlrni 7 rant Par S<r,S7 m 1031 R Mockr. 
■OH Ilnm n anil 1 Llanli-lii ' -a 

• r NH, F O Wllsand O B 1 
ItU K (! Ow P 11 Lrightonai: 


1 US 108 103U 


Activated Adsorption and Para-Ortho Hydrogen 
Conversion on Charcoal 

Thf para ortho liyilrogin conversion was used bv 
iiH among other reactions at tin suggestion of Prof 
A Ifrmnkin in order to invisfigatt the chemical 
properties of hvdrogia adsorbed on charcoal at higli 
tem|)eratuu b 

It has lieeii shown in a qualitative waj by Harkneaa 
and hmmett' and by Kummcl' that admrption of 
hydrogen on the siirftu e of catalysts dimuimhes thoir 
activity in the ortho jiara hydrogi n conversion at 
00 K 



We have mvestigated the relation between the 
V elocity of the para ortho conversion at 20“ C and 
the quantity of gas adsorbed m the activated form 
The charco^ was outgaased at 050°, then allowed to 
cool to the temperature of hydrogen adsorption, and 
after a definite amount of gas waa adsorb^, further 
cooled to room temperature The velocity of the 
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pam-ortho oonvnmon was meaaured at StO* C using 
the dynamio method These experiments (Fig l)have 
shown that the half period of the reaction r falls in 
an almost Imear way when the quantity of hydrogen 
adsorbed at 500° mcreases The adsorption of 
0 17 oc hydrogen on I gm of charcoal brings 
down the velocity to almost sera , this quantity of 
hydro^n covers leas than one thousandth part of 
the surface Further increase of the quantity of 
adsorbed hydrogm has practically no i^uenoe on 
the velocity of the reaction The poisoning action 
of hydrogen adsorbed at high temperatures is also 
observed when the para ortho conversion was earned 
out at 300° but the measurements m this cose ore 
maocurate because hydrogen is already adsorbed 
with a measurable velocity in the activated form at 
300° and the catalyst is therefore gradually poisoned 
during the reaction 

The change m oatal 3 rtic activity caused by the 
activated adwrption cannot be explained merely by 
a diminution of the van der Wasls adsorption* as 
experiments which we have carried out have shown 
that the latter is prcwstusally uninfluenced by a 
previous activated adsorption of 0 17 oc of hydrogen 

R ndUTBitr 

Moscow. P Kashtanov 

Feb 3 


■ Uarkmai and Smmutt J Amat Cham ioe M 34M IMS 
•Bummfl t pkm Cham A U7 £27 1283 

• BonliSBir rsrku tod Bnmnirl t pkia Chm B U 228 1988 


A Reducing Substance m Bnun Tissue 
Exphbimhmts in this laboratory on the ohenucal 
basis of Bomo histological staining roaotions of brain 
tissue have shown that all the brain tissues exammed 
(mouse rat, guinea pig, ox) contoui a substance which 
has the peculiar property of reduemg silver mtrate 
m neutred or acetic acid solution at room tom 
peroturo, although ommoniacal silver nitrate is not 
readily r^uoed m the cold Extracts of brain tissue 
oontoming this substance reduce phenol 2 6 diohloro 
mdophenol under the conditions described by Hams 
and Bay* and Birch, Hams and Ray* for the eetima 
tion of ascorbic acid m tissues and aqueous alcohobc 
extracts of ox brain tissue oontom the reducing 
equivalent of 12-15 mgm of ascorbic acid per equiva 
lent of 100 gm of tissue, as determined by this 
method But the general properties of this substance 
(or substances) clearly differentiate it from ascorbic 
acid, as shown in the following table 



Ko aatl wotbolla settrltr 


Awoitile uld 



Dady doses of ox brain extract containing the 
reducing equivalent of 6 mgm of ascorbic acid failed 
to prevent the amearanoe of the symptoms of scurvy 
m guinea pigs fM on a scorbutic diet, and it is clear 
that es t imatiMis of ascorbic acid m bram tissue by 
the mdophenol titration method yield fallacious 
results 

The activity of solutions of this reduemg substance 


IS easily destroyed m both acid and alkaline solutions, 
which renders oonoentratum difficult, but experi 
ments are proceeding with the view of its isolation , 
solutions are somewhat stabilisod by the addition 
of cyanide, which suggeots the poesibihty that 
sulphur 18 concerned m the activity of this subatanoe 
A orystallme semioarbasono, m p 251°-252° C 
(unoorreoted), has been isolated from active extracts, 
but it IS not yet poeeible to determine whether or 
not this 18 a derivative of the active substance 
The possibihty of identity of the reduemg substance 
from bram tissue and that obtained &om tumour 
tissue by Boyland* and Hams* is under ocmsideration 
but It IS not proposed to name the substanoe from 
brain tissue yet 

F G Youmo 

M Mrroui 

Department of Phymmlo^ and Biochemistry, 
Umversity allege 
Qower Street W C 1 


d Kay Bfochtm J ft 9 
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Serum nw^hatan m the Domestic Fowl 
It has been suggested that skeletal reeerves of 
calcium may be available for eggshell formation m 
the domestic fowl* If this suggestion is correct, 
alterations m tlie metabolic activity of the bony 
tissues might be expected m amooiation witli the 
laying penod m the hen Moroovor, plasma phos 
phatase has been used to study alterations in oaloium 
and phosphorus metabolism m slieep* and the aesooia 
tion of increased serum phosphatase with clmioal 
disorders of bone is now fairly well established As 
opportunity has arisen therefore serum phosphatase 
estimations havo boon made on birds at diflerant 
stages of the reproductive cycle usmg Bodanaky’s 
tec^ique* and his definition of the unit of jdios 
phatase Some of the results seourcid so far an 
given 

Blidi sMd Units of Bcnim VtSK^sUsis 

8 CookanU 4 1 4 0 80 

18 Lsyiiig PolMs 9 2 T 8 , 27 1 10 1. 18 3 8 8 

8 3 10 4 18-0 9 2 18 4 0 9, 

27 7 10 7 82 0 

24 0 18 9 

44 82 20 48 17 38 8 6| 

8 8 28 


2 PnlMs Id mouB sftei 

9 IviStL Hnslly 
Immsfauv 

1 Pullet iMsiliis Uylos 


The values for oookerals and sexually immatura 
pullete are comparable those for laying and moulting 
birds an higher There may well be a pbyaiolosio^ 
increase of serum phosphatase m the laying hen, 
although it IS realised Uiat the moreose may be 
related to functions other than bone metabolism and 
shell formation 

The values obtained ftom laying birds are very 
variable, and it will be desirable to study these 
variations m relation to egg produotion 

R H CkiiOfON 

Chemical Reaeanih Division, 

Ministry of Agriculture, 

Northern Ireland 


88-195 

•BadsMkr A J BM Okam IM 90-104, 1988 



April 14, 1934 


NATURE 


573 


Negative Oxidation-Rcdiictioa Syatem of B. cob 

STEPaxireoir and Stiokland (IQSl)' demonstrattxl 
in B oofo an enzyme which could oatalync the re 
duotion of methylene blue by moleouiar hydrogtn 
Examination of thia reduction prooem diHclome a 
striking resemblance to the hydrogen eloctrode 

baetaila 

(1) H, 2H+ + 2s 

platiBliMlPt 

(2) H, 2Ht- + 2s 

In other words, the bacterium behaves like a 
platmised platmum surface m bnngmg molecular 
hydrogen into equihbnum with hydrogen ions We 
have mvestigated the reversibihty of this reaction of 
B eolt using as an mdioator y y dimethyl dipyndyl, 
the B, of which lies in the range of the hydrogen 
electrode from pH 7 9 

The reversibihty was tostod (1) by maintammg tlie 
pH at a constant level and vaiymg the partial 
pressure of hydrogen, and (2) maintaining the partial 
preesure constant and varying the pH *^0 ol^rvt d 
{lotontials agreed well with the tlieorcticnl potentials 
oaloulatod fur the hydrogen eloctrode under identical 
conditions This revorsibl* hydrogenoso system of 
B colt IS the most negative oxidation rediic tion 
system as yet described m living colls The comph ti 
experimental details will bo published shortly 

L H SnCKUAMD 
D E CtBFFN 

Institute of Biochemistry, 

Cambridge 

• ateplRiuon and StieUand Biochm J M Z06 tftdl 


Origin of African House Rats 

Threk mam typos, or mutations, arc known of 
the common hnuse rat (1) a grey type with grey 
belly (Battue ratine raflue, limna-us) (2) a brown tvpc 
with grey belly (R r aUxartcIrtnue F (^ooffroy) 

(3) a brown typo with a creamy belly (Ji r frugtvorue, 
Raflnesque) 

From an analysis of the distribution of the wild 
stock it has bem possibln to show that this wild 
stock represented by R r Jrugivorue originally came 
from north west India the wild race inhabiting the 
lower Indus Valley beuig identical with it , this raco 
IS the wrestenunost of the wild local racos of R rattue 
and is connected by mterraediote types with the other 
races found in India and Malaya Rots of thu stock 
developed from this type ore common all over A&ica, 
the white bellied ty^ bomg inmorted by coast 
shipping, and the grey beUied ovonand up the Nile 
Valley so far as Uganda, in the trail of overland 
traiilo, or even earher with the immigration of the 
cattle raising tribes fVom the north It has recently 
been possible to show that in addition to Hhe Jrugivorue 
stock, and its mutations, another race of Indian rat 
baa been material m buildmg up the house rat 
population of East Africa Both the wild cream 
beUied (R r wroughtoni, Hmton) euid a parasitic grey- 
bellied mutation (R r rvjeaeme. Gray) of the more 
rufous South Indian rat have been found on Zanzibar 
Island, m central Kenya, and as for inland ns 
Uganda They probably came fWim India shipping 
on the Bombay -Qoa Zanubar track 

The poanbi&y of analysing sn mtroduced rat 


population spears to be of unportanoe as it is much 
easier to trace the origin of these rats than that of 
eiGier man or fleas carrying disease It will probably 
be found that the history of the Uganda plague 
centre can bo reconstructed in this way It lo«^ 
Bs if the vanouB types keep separate, and that they 
differ in thnir biology It is not known at present 
whether the different races and mutations of house 
rata differ m their susceptibiUty to or immunity 
from plague, although certain observations would 
pomt in that direction 

EbWST SORWAIiZ 

Zoologieal Department, 

British Musium (Natural Historv) 

March 0 


An Anaent Foxtail Pine 

My young fnmil Mr Allan Caplan lias recently 
obtam^ a remarkable senes of fossil plants in the 
Miocene shales at Oeede, Colorado Among these 
ttiA conifers are ospooioJly mterestuig, one 

spocimon cunsistH of a small cone, about 19 mm 
long broadly oval in form, the scales armed with 
long prickks (Fig 1) 1 sought the advice of my 

colleague. Dr Edna L Jihnson, who at onoo pro 
duoed some immature cones of Pifute artelata Engel 
monn, the foxtail pmo of the western mountains of 
the United Statisi On companson it was impossible 
to ace any difference Knowlton (1923) described a 
Ptnue rroeeit from Crnodo, based on foliage which 
does not appear to differ from that of P anetata 



no 1 Coos of Pimu erutela ensra (mlorged) I hoto 
gnph UagoBodook 


In common with other wnters I ha\e assumed 
Miocene species to bo distinct from their modem 
relatives, oven when the visible differences wore 
slight, and such as might indicate only a vanety or 
form in the modem flora Considemig the millioncr 
of years intervening, it has seemed reasonable to 
assume that the species would be different and to 
suppose that if we had the complete plants, other 
diflerenom than those recorded would be apparmt 
What shall wo do, however when there are no 
visible diflerenoea T 

In a paper recently received* on the Miocene flora 
of Oregon, Mr H D MaoOiiutie pnqioses a new 
species, Acer negundouhe, based on fruite which ho 
says are plainly referable to Acer tiegundo, L ’ 
Ho not only foils to cite any differential characters 
fbr his species, but also expressly states that there 
are none, so far as the material riiowe Similarly, 
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the foxtail pine firom Croede appears to have no 
oharactera separating it from tlw hvmg tree In 
such oases it appears premature to irfler a new 
nieoifao nmno, though an argument can be mode, 
that m all probabJity the plwts are not identical, 
and only appear so owing to the lack of adequate 
fossil materials Perhaps the most reasonable com 
promise would be to use trmomials , m the cases 
referred to, Pmua anatata crotn* and Acer negundo 
neffundotdea Ihis system at any rate enables us to 
avoid committing ourselves to the dootnno that the 
plants aro positively, and m all respects, identical 

From a general biological point of vuw, it is 
relatively immaterial wither the Oreede fossil pine 
IS exactly the same as the modem one Ihesignifloant 
thing IS, that it is substantially the same, and that 
this typo of pine has existed in these westtm moun 
tains of the United States from tho Miocene down 
to the present day In all this tune, like the nuul 
genus Ortdhelxx, it seems to have occupied tho same 
general area the higher elevations of our sonth west 
eountry It has not spread mto Mexico British 
America or the eastern United States It is an 
isolated tvpe, but a Cahfoniian species, P ba^founana, 
may be regarded as an ofbhoot from it 

It seems probable that the Croodo flora may bo 
essentially contemporaneous with that of h lorissant 
thoiigli v*ry diifrront m most of its species Creedo 
18 to day at a considerably higher elevation than 
Florissant, and presumably was so m Miocene tunes 
If two floras of tho same age, but from difltrent 
elevations, are preserved m a now tomperate region 
tho one from the higher elevation may be expected 
to resemble most that now living m the same district 
and hence may be regarded as more modem \ery 
few high altitude Tertiary floras hove been prosorved, 
so that at Creede assumes more than ordmaiy 
importance 

T D A COCKBllKtl, 

University of Colorado, 

Boulder, Colorado 
Deo 29, 1933 


Heredity of Anindia 

A VKa\ remarkable pedigroo of anuidia was 
published in 1916 by on American ophthalmologist 
Samuel Bisloy It was imdoiibtodly issued m good 
faith by a man, now deoil, who aiooptod, without 
venhcotion the statement of a hospital patient who 
suffertcl fVom the defret Tins ahnost blmd man 
aged 27, described tho occumneo of a total absence 
of ms m 111 of his 119 relations m four generations , 
he gave, moreover, tho age, or age at death, and the 
Clinstian name of moat of these 110 relations, bis 
statement was oonfrnned, from hospital notes, in the 
COSO uf one individual only 

Now this jiedigToe is such as to arouse instant 
mistrust on the part of a geneticist A tow years 
ago 1 took some considerable pains to get m touch 
with thi family to obtain support for the facts These 
efforts met with no success, and I was ultimately 
advised by the late Dr Luoien Howe, a former 
president of tho American Ophthalmologioal Society, 
who had also inquired mto the matter, that the 
history was entirely untrustworthy and should be 
suppressed 

Rislev could never have oonsidered the facts 
presented to him by his jimior house surgeon’. 


for he oven inoludos the statement conoermng 
one case of (nkUeral aniridia, that the woman had 
emo blue eye and one black eye 

Unfortunately, tho history has been repeatedly 
reproduced in America and in Great Bntam , recently 
it has been made use of for proiiaganda purposes* 
It was even preeonti'd to the Prdvention of Bhndness 
Committee by a witness who was called, as an 
export to advise on the prevention of blindness due 
to hereditary causes 



A wanung rogardmg tho pedigree m tht Nettle 
ship Memorial Volume ’ has been, apparently in 
effective I therefore append a copy of tho podigroe 
(J?ig 1) and hope my warning will be supported by 
tlie pubhcation of this letter in Natubk 

Julia Bblt 

Galton Laboratory, 

University College, 

(lOwer Street, London, W C 1 
March 1 

'Suf Rn M p IZl s&d hrii J , Ju l»3t p BS 


Thennal History of the Earth 
Prof Abthub Holkss has written to me to 
point out that I have misunderstood his meaning 
in hiB recent paper on tho above subject* In this 
paper ho states (p 187 and Fig 9, p 179) that the 
condition for permanent convection currents to be 
possible m tho earth’s crust below a oertam depth 
IS that the adiabatio and froozmg pomt gradients of 
the fluid substratum should become tangential at 
that depth I assumed that he meant tlmt, if the 
actual numenoed values of the two gradients at 
vanouB depths were plotted against the depth, the 
two resulting curves would touch at the ontioal 
depth, and that consequently if the freezing pomt 
gn^ient were greater above this d^th it would also 
be greater ogam below it 

WhRt Prof Holmes actually mtended was, that if 
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starting at any point on the freesing point against 
dq)th curve, we plot a second curve giving tlie 
temperatures of a oolumn of liquid m oonvuotive 
equilibrium, there would be a oertam depth at which 
these two curves become tangential This means 
that below this depth the freezing point gradient is 
less than the adiabatic gradient, which is as is well 
known, the correct condition for the existence of 
permanent convection currents in a liquid radio 
active column cooled slowly at the top and m con 
tact at Its highest pomt with its own solid 

On re readmg Prof Holmes’s paper and onrefiiUy 
examining his curves I see that the latter view is 
what he expressed and 1 should like to take this 
opportunity of apologising to him for misropn w ntmg 
his real opinion in my recent paper on homo Dilh 
tulties m Current Views of the Thermal History of 
the harth • Ihoro is I think, httle doubt that the 
requisite condition will bo satisfled at some depth in 
the crust 'The available data ore msuiheu nt to fix 
the depth but such as they are, pomt to a value of 
some hiindrtils of kilomctn s' 

J H J Pooi^ 

Trinity ( ollogo 
Dublin 


J WtuhMulM Amt SneiUM U, No 4 April lull 
’ ^ I tor Hoy Dut tor 81 <\ 8 ) No 2 10 Jan ISU 
Jalfnji, n T^oNarth Jnd Vd p 141 and look H H and 
Poole i U J Phil hfag p MO March 11128 


Surface Markings of the Henbury Meteorites 

Dr L j Sfenceb in descnhmg tho Henburj 
meteorites', statcH The surface markings m 
all COMM appear to bo the result of sculpturing bj 
weathering processes No char evidence was detected 
that the original surface on any of the masses hod 
been pnservvxl Ilacmg cxamiticsl marly all tho 
irons foimd at Henbur\ both by our ]>artiuH from 
tho Kyancutta Museum and by prospectors and 
others, I consider that Dr Spencer s statement needs 
qualification 

Tho irons buried to considcrabli depths arc cer 
tainly rusted and hn\e lost all resembliiiico to the 
original surface markings and the same is true to 
a less extent of the buried portions of thoso irons 
which were only partly i xposed , whilst other i listed 
irons have been at om time buried, hut exposed laU r 
by lowering of tho groimd surface Omitting further 
reference to these rusted irons, there remain two 
groups of matenal which I regard as exhibiting 
clearly the ongmol surface markings 

The clearest evidence of unweatherod condition 
■s found m many of tho twisted slugs tom from 
crater meteontes in landing or in the subsequent 
explosion Tbeso have cuts, scratches and bruises 
which cannot be attributed to wmd erosion or other 
forms of weathering, but are as clear and fresh as 
if recently made This evidence, if accepted, indi 
cates a probability that some of the individual 
irons may be m equally fresh ccmdition, and several 
such have been actually found (8oo Plate XV, Fig 
10, 1 0 ) Thoso ‘individual’ irons show a variety 
surface markmgs Apart from the rust pitted, partly 
buried surfaces, and the 'pook marks’ which arc 
adimttedly the result of atmosphono weathering, 
these mariungs may be classified as (1) blebs bossce 
and rounded ndf^, somewhat resembling bram 
convolutions, (2) muge marks’, well shown m the 
plate mention^, (f) wide, \ery shallow oonoavities 


I am molmed to relate these three typos roepeotively 
to tho forward lateral and hinder parts of the 
motoonto in fiight , but all three typos are not 
nocossanly present on a particular specimen, tho 
variation liemg perhaps duo to tho amount of rotation 
and the g( m ral shape 

An intornstmg pomt is that tho size of these 
markings corresponds roughly with tho sire of the 
iron Ihus the gouge marks in tho iron of 33 Ib 
shown m tho plate montioned average 4 m ac rose , 
thorn on a very porfee t littlo 4 oz iron are only yV in , 
and thoso on tho largest iron I have seen average an 
inch This grading of size would bo difficult to 
explain on the assumption of atmospheric wcathermg, 
but on that of flight pitting it may bo acc ountoil for 
by tho fact that small irons would lose thoir velocity 
and mcundesoenco m the upper ranfied air, whilst 
large one s would retain thi se in the lowi r denser 
lev* Is 

I ho totally diffonnt surfivoe markings of an 
mdividuol mi toon to and a slug cannot be accounted 
for by weathering Irons of lioth kinds, lying on the 
surface have been exposed to identiuil conditions, 
and had a substantial thiiknoss of iron boon removed 
bv wiatlioimg the siirfaco sculpturing of both 
varieties should tond to approximate, as is odmittedlv 
the case with bum d and ni‘>ted irons 
Not only do thi last ol the individual irons show 
these clearly defined forms on their exposed surfaces, 
but in many instances espot lallj m recess* s of pits 
them nmain traces of a p^iiluir even scale, which I 
regard as the original scale formed m fiight This, in 
common with thi remainder of the exposed surface, 
IS covered by a limonito glaze of secondary origm, 
duo to hydration of a thiii film of the original surface 
scale and iron , tins glazo forms an extremely hard 
protective patina and may be responsible for tho 
perfect prosorvation of the surface features 

The flight pitting of an iron motoonte differs from 
that of a stone one Stono is only subjected to m 
oandimenco and gaseous flow (compare tho welding 
torch of an oxy acetylene blowpipe) , whereas iron 
IS subjected to oxidation iia well (compare tho 
’cutting tonh in which an additional noz^o sjirays 
oxygfii on to thi ineandeect nt motal) Nor will the 
flight pitting of irons whieh have been observed to 
fall necessarily duplicate the fi aturos of the Henbury 
irons which an known by their crater effi ota to have 
been of exceptionally high vilocity 

K BxoruHD 

K>ancutta Museum 
Kyapeutta South Australia 

>irui Meg 8cpt 1033 p SUO 


Tux preservation of the fine senes of material, now 
in the motoorite collection of the British Museum, 
from the meteorite orators recently discovered near 
Henbury in Central Australia is entirely due to the 
energy and enthusiasm of Mr K Bo^ord 'This 
matenal, 1 000 lb in woight, was collected by him, 
and he bos given much thought and study to the 
matter on tho spot The numerous indiv idual masses 
of meteono iron show a considerable vanety of 
surface forms and marking which are certainly 
puzzling Some of them he admits are due to subtenal 
erosion and some to subterranean weathenng But 
others he behoves are tho original surfaces , that is, 
those resulting Irom the fnetion and bummg of the 
meteontes durmg their bnof flight through the 
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ewth ■ atnuMphore Thu I oonoluded oould not be 
the oaae for the following reMons 

(1) None of the nuMMU ahowa the thin Jet black 
■km on smooth rounded Burfaoea charaoterutic of 
fireehly fallen meteono irons 

(2) None of the polished and etched aoctiona 
showH an extenor heating sone (with granulation, 
due to the transformation of a iron to y iron at 
about 800° C ) — ^provmg that the masses are 
weathered remnants 

(3) Some of the masses show vanous stages of 
breaking up, from the penetration of iron oxides 
along craeks to the detat^iment of flakes 

(4) Iron shale of vanoiu types u found in largo 
amount in close association with the meteono irons, 
and has eMdently been formed by the weathering of 

(0) Each crater must have been formed by the 
fall of a single large mass of iron, which became 
broken up by the force of the gaseous explosion If 
the meteontoe had fallen as a shower of individuala 
of the sizes now found, they would have met with a 
relatively greater air resistance, and no crater would 
have been formed (LATge meteoric stones are 
broken up in the air and fall as a shower without the 
formation of a orator ) 

The curious strue and other markings on the surface 
of the ‘slugs', commented on by Mr Bedford, may 
perhaps be oxplamed by the weathering of strained 
and twisted metal Those slugs' show a contortion 
of the lamellar crystalline structure, and they were 
evidently tom from th< mam mass by the force of 
the explosion 

L J SpKNCBR 

British Museum (Natural History), 
bouth Kensington, 

London, b W 7 
Feb 10 


The British Coal-Tar Colour Industry 

Whilst the original discovery of a coal tar dye 
was made by an E^glwhman, W H Perkin m 1806, 
and the early mdustnal development of the dyestuff 
mdustry took place m Great Britam, the rapidly 
growing industry soon foimd better conditions for its 
development m Germany The consequent decline of 
the British coal tar colour industry was already well 
mariced in 1870, and in 1880 had proceeded so far 
that 90 per cent of the dyes then used m Britain 
were of foreign manufacture This condition of 
things persist^ and, in the decade prior to the 
War, German domination of the mdustiy was nearly 
complete 

It IS not an overstatement to say that the develop 
ment of this highly seientiflo and extremely profltablo 
industry m Oormany instead of m Great Bntain had 
enormous, if not decisive, political and economic 
effects both before and during the War It has also 
been an important factor m shaping the world con 
ditions of the present day An immediate effect was 
that, in the very early days of the War, one of our 
great industnee, that of the manufacture of textiles, 
which was of vast importance both on the militaiy 
and civil fronts, was threatened with strangulation 
With the view of afforduig mfonnation regarding 
the ongm and usee of dyestuffs, I published m 1910 
a compilation of important admesses given on 
the subject papers published between Periun’s 
anginal discovery m 1806 and 1914 dnd papers 


published during the War penod* On the publication 
of this boefle a letter was received from Sir John 
Brunner which contains a statemeot of his opimon 
that, with sufficient financial backing, the colour- 
manufacturing industry might have bom developed 
here mstead of m Oeimany 

In view of the remaricable success of the firm of 
Brunner, Mond and Co , the considered opinion of 
Sir John Brunner on this pomt is of great historical 
mtereet and importance 

The letter, which is published with the approval 
of Sir Fehx Brunner, Bt , the grandson of Sir John, 
IS subjoined 

Waltib M Oabdnbb 

Lawnhurst, 

Didsbury, 

Manchester 

bilverlands, 

Chorteey 

Nov 7th, 10 

Dear Mr Gardner, 

I am greatly mterested to read the advertisement 
of your new book on The British Coal Tar Industry" 
When my brother Henry returned in 1807 from 
liM studies at the Polytecknikiim at Zurich he entered 
the service of F Ciace Calvert, who was then the 
public analyst of Manchester 

He used to come homo to my father’s house at 
Lverton every Saturday, and show us, from 1808 
to the begmning of 1861, skims of silk treateil with 
anilme dyes that he had himself prepareil 

We were m our teens and we never got any 
farther than enjoying the colours 
I have many a time reflected that if he and I had 
had the command of money, which came to us in 
later life, that the Coal Tar Industry would never 
have gone to Germany 

Yours faitlifully, 

John Brunner 

W M Gardner, Esq , M he , F I C 

’ The Brittah Coal Tar Cduur iDduitiT Iti OrjilD, DeveioisiMiit 
Bad Dwline Br Walter 1C Oaidner Pp WT London, IBIS 
WUUanu and Norgate 


Technique of Height Measurement of the Ionosphere 
by the Pulse Method 

It has been shown^ that m the pulse method of 
Breit and Tuve for the measurement of the heights 
of the regions m the upper atmosphere from which 
wireless waves are reflected, the quantity to be 
measured is the equivalent path e{d»IU, where U 
is the group velocity along an element of path dt 
and e is the velocity of light The group velocity U 
IS, by defimtion, the vekxuty of the crest of the 
disturbance Now the crest is ly no means an 
obvious pomt m the photographic registration, and 
it has been usual therefore to refer measurements 
tothebegmiungofthepulse A great deal of ingenmty 
has been called forth m malung this pomt readily 
recognisable, by shortening the pulse, moreasmg the 
rate of build up, etc , so that errors due to variation 
m amphtude may be reduced to a minimum. Errors 
due to daspemon have been ignored or accepted as 
mevi table 

Smoe the crest is the pomt of neatest importance 
it must be mods obvious Conaiw tiw pulse dunm 
m Fig 1 (a) I there is no pomt on the curve that is 
obvious^ defined But if we difletentiate it we 
obtam the curve of Fig 1 (b) and we see that three 
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points, oorrespmiding to the beginning, oreat and end 
of the pulae, are clearly indicated, for they out the 
aero hne at an angle and this angle can be made aa 
large as we please by inoreasing the amplitude If 
we differentiate a second time obtaining the curve 
of Fig 1 (o), we define the beginning and end stiU more 
aoourately smeo there are discontinuities at these 
pomts and we also define the ^mts of inflexion of 
the original curve So that ^t, we can readily 
measure the quantity we wish to measiue and 
secondly, we ha\e four other points available for the 




no 1 

measurement of distortion or of dispersion of the 
pulse 

Ihe differentiation of such a pulse is an operation 
which can be performed very simply by an elootnoal 
Circuit and all that is neeessary is to connect a largo 
capacitive impedance m senes with a relatively small 
resistance across the output of the receiver normally 
used for echo delineation, to amplify the voltage 
across the reaistanoe and to apply the output from 
this amphfler to the cathode ray oscillograph in plaoo 
of the receiver output A second capacitance 
resistance potentiometer across the output of the 
amplifier will give the second differential of the pulse 

The use of the differential curve in place of the 
pulso itself results m a number of practical 
advantages, qiute apart from those alrea^ men 
tioned When taking continuous records of heights 
with either time or frequency as the second variable 
it IS oustomaiy to select a strip of the echo pattern 
by means of a narrow slit , in all the systems m 
use, disturbanoes, suoh as noise, decrease the eon 
treat between the trace and the biuikground, whereas 
by using the differential curve the defimtion of the 
traoe indioating file peak of the pulse is praotioally 
oonstant, thoii{^ that of the beguming end are 
affected as before bemd width of the component 
frequencies of the pulae indicated above is quite 


restricted compared with that nooessaiy for the same 
accuracy of measurement by the usu^ method, for 
there are no abrupt changes m the rate of increase 
of amphtude it can be ^own that heights greater 
than about 100 km uin be measured to an accuracy 
better than 1 per cent using a band width of only 
1 ko /s this incidentally rasultmg m a considerable 
morease m the signal/noiso ratio If we require 
resolution better than 100 km , we are forced to use 
band widths correspondingly wider the actual resolu 
tion biing mversoly proportional to the band width 
By using the diffinntial curve m place of the pulse 
pn>Iier the resolution is increased twofold and if 
thi HI cond differential is used and the pulse is 
Hvmmotncal wi have a further twofold gain the 
abo\e follows directly from a consideration of over 
lapping piilsts Tlie technical difhoulties of producing 
such a pulso are not at all serious i<mally m those 
oases whtn a common control freiiuency is not 
a\ailablo at transmittor and rccoivi r and a self 
synchronising scheme has to be devised it betomes 
feasible to us< thi ground ray to start the time base 
In such cast s f hr ugh a portion of the up stroke may 
be niisHUig the important part the peak, can be 
mode to occur on the time bast so that no loss of 
attiiracv iisults 

hig i shows a rtconl tuki n at Ihtso Laboratories 
using a diffi rcntial curve m place of thi pulse itself 
The htgiimiiig of the gr unil ray is not visible for 
a pulso tripjHsl time base as mentioned al)0\ e is 
in ust At tilt lovir edge of the record is the fine 
black hne defining the p< ak and just above it the edge 
defining the end of the ground ray Along the middle 
of the r« Corel runs tlie tract of an echo re fli'ctotl from 
the Appleton region at a hi ight of 100 km and the 
ceiitial Imo (.orrtsponding to the peak is cleaily 
dehnttl For recoreling the boso lino onij of the toho 
patltin IS \iHiblf as in tin mt thod tkseiib d by 
Buililt r* Noti that tho some di hnitinn of thi centr^ 
line could be maintained Itr a luight sonli some 5-10 
times os grt Ht so that measurements to an accuracy 
much better than 1 i>er cent should bt attainable 
though light mtdisity considi rations may then 



beoomo the luniting factors The echo recorded was 
a very simple one but oven if it should bo complex 
we record more information with greater accuracy 
by this method than by direct pulse delmoation 
O O PULUT 

Halley Stewart Loboratonee 
King’s College Ijondon 
Feb 17 


* V AppIetoD Pitie Pkm Soe *1 *» 18S8 J C 8 

Pne Itut tSi Km U, llm 1W8 

Bnllder JliulBtel Jtiw 7> 443 Oot l»St 
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Apparent Clustering of Galaxies 
A ooMHiuRaABLF amouiit of mnteruil on the dis 
tnbution of external galaxim has become available 
through the publication of tlie Harvard and Mount 
Wilflon surveys bhapley and Hubble have both 
discusBod the obaorvecl irmgularitios in the diatri 
bution of those galaxies Shapley emphasises the 
non uniforniity of the distribution of matter in the 
metagalaxy Hubble hnds that statistically uniform 
distribution of nebiibs appears to be a general 
charat tenstic of the observable region as a whole , 
and hesitates to admit the reality of olustors nr 
groups of galaxies with the exception of the few that 
are readily recognised as suoh btatistieal analysis 
of the available material is now possible , and as the 
comparison b« two* n the obsi rved distribution curves 
corrected for the effect of dspersion m the limiting 
magnitules and the theoretical ficiuomy curves 
computed on the assumption of random distribution 
has yielded some rather dehniU rtsiilts it stems 
worth while to commuiucatc them m advance of 
publication m mon detail 

Ihe Shaploy Ames catalogui of galaxies brighter 
than the thirteenth magnitude' txhibits oonspu uous 
deviations from a rfuitluin distribution Both galoi tie 
polar cajia were dividt 1 into a number of etpial areas 
(well known clusters being i xcluded) and the number 
of galaxies was oountetl in each area The observed 
frequency curvi had a much larger dnporHion than 
the theoretical curve computed on the assumption 
of random distnbutKii lh< aooompanying table 
shows oonclusntly that the irrcgiilaritios in the dis 
tnbution cannot ha^o been caiiwd by galactii or 
extragalactic absorption 


Noith Oahctlo F Isr Cap 


I? 


1 ^) 


found m the Harvard matenal The observed 
frequency curve m log has for the north galootio 
poluoap a dispersion of i:0 25 and as the maximum 
value of the error dispersion amounts to only ±0 16 
(most probable value ±0 OG) the true dispersion 
must ho of the order of ±0 20 in log N Tho dis 
poTSion computed thnoietically for random dis 
tnbution is not larger than iO 03 m log For the 
south galactic polar cap tho discrepancy is even 
greater Wo should m mldition consider Shapley s 
elegant and dohnite proof for the presence ot cluster 
ing m nmo regions* 



cm scarcely cmit)N tho conclusion that a 
widespread tendtney towaids clustering among 
galaxies IS ono of tho chief ( haractonstios of our 
universt 

Bart I Box 

Harvard Observatory 
Cambndge Mass 
Jan 27 

am Ann U,So 2 1232 

ito'^Uarvard Bepiiol M 1»38 
•Bm ksti 890 1*32 


The first column of this table gi% ee the number of 
galaxiM counted for one of the areas in the Shapley 
Ames catalogue The centres of 0 13 survey fields 
used by Hubble in his study of the distnbution of 
famt galaxies (down to mag 19 3) fall withm the 
linuts of ocKih area and the second column of the 
table contains the mean value of log AT for these 
faint galaxies Th e absenoe of any progression in 
the values of log 2^ shows that the deviations fiom 
random distribution are duo to a real clustering of 
galaxies and are not caused by the absorption of 
light m space 

Both the Mount Wilson* and Harvard* surveys of 
faint galaxies show evidence of clustering The 
diagram (big 1) gives a comparison ^tween^ubble s 
obwrved distribution curve (dots), correoted for a 
dispersion of d:0 15 mug m the limitmg magnitude 
of the Mount Wilson plates and the theorotiod curve 
(oroBSCa) computed on the assumption that the 
galaxies are distributed at random 

Similar deviations from random distribution are 


An Anthmeucal Prodigy m Egypt 
A BOY of unusual arithmetical abibty named 
Mohammed Ismail Turki > 1 Attar has recently died 
m a Oovemment asylum in Cairo He was the 
son of a grocer in a small country village near Teh el 
Barud in tho Delta and when ^t discovered used 
to make a precanous livmg by exhibitmg his powers 
as a calculator m cafi^H m Cairo He was unable to 
read or write and was obviously a boy of poor genera] 
intelligence Hw powers were tested on various 
ocoasions The following is a summaiy of some of 
the calculations he performed mentally 

The squares of numbers of two digits were given 
oorrootly almost instantaneously, but there was 
occasionally hesitation m giving tho products of 
pouB of two digit numbers Piquets and squares 
of 3 digit numbers were given m tunes varying 
from eight to forty five sewmds Cubes of 2 digit 
numbers were woriced out in from two to three 
mmutes while the product of two numbers of 10 
digits was worked out correctly in twenty mmutes 
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8” was oorreotly computed in five minuter, in 
twenty seconds and 0** in seventy seconds 

Division was a slower process and 0 digits divided 
by 3 took times varying from two and a half to 
seven and three quarters minutes 

Square roots of 6 digit numbers were extracted in 
loss than a mmute while cube routs took longer 
Curiously enough, the momorismg of a number of 
27 digits was not done suocessfully, although he 
could n.poat questions which hail boon put to him 
and their answers after some days had ilaiMcsi and 
would break oil calculations in thi middle to ask for 
milk nr cigarctUs taking up the calculations again 
where he had broken off His mothcxls of working 
were not cbscovcrt d but ho hail obviously memorised 
tho scpiaros of two digit numbi rs, and li ss completely 
the prcxlucts of two digit numbers 

1 hough tho arithmetical powers of this Ijoj »< le 
surprising, they wore not comparable with those of 
Homi of the calculatmg prodigies dcscribcxl by House 
Ball m Mathi matiral Hccroations and 1 ssays 

Iho buy was a good illustration of eosis of onest 
of mental development in which normal or oven 
phunuininal mental capacity is observed in certain 
limited directions such as memory, calculating 
ability, musical ability, etc Ho was so defective 
in resjieet to other mental facniltits that ho was 
unable to adjust himself to ordinary eonditinns of 
life and become an inmate of the mental hospital 
Ho dud in tho hospital at nineteen years of age 
Tho autopsy disclosed that ho liad a softened pate li 
probably an old haniorrhago, m the right occipital 
region of the brain, about the size of n small hens 
egg A recent hemorrhage at the sainu place ot the 
bram was tho eauso of his deatii 

H W Didcbov 
H V Hurst 

Cauro 
hib 24 


Detennuution of Sex 

Those who are interested in the heredity of sex 
will be grateful to Prof MaeBride for again exposing 
in these columns* the nalvei^ of some early v lows of 
this problem (which he attributes to Morgan) 
hispocially will they bo roassured by his conclusion 
He points out that sex is ossentiolly tho some thing 
wherever it occurs He cxincludes — ■ It seems clear 
that there are fundamentally opposed male and 
female constitutions, but that the cxinstitiiticm uf 
every mdividual is a mixture of tho two, and that 
the structural manifestations of sex depend on the 
proportion of these constitutions and on which gams 
tho upper liand m development” (italics mme) 

This view IS somewhat similar to that roochod by 
way of experimental genetics Thus Uoldschmidt, 
reviewing his experiments smoo 1910', states that 
the resulting sox is dependent upon two genetic 
somethmgs, one of which shifts sox towai^ tho 
female, the other towards tho male side" Agaui, 
Moigan’s oolleaguo Bndgos* says that ‘ both sexes 
are due to the action of opposed sets of genes, one 
set tendmg to produce the oharactors coiled female, 
and the other to pioduoo the characters called male 
These two seta of gates are not equally oflective, for 
in the complement os a whole tho female tendency 
genes outweigh the male tondenoy s^oe and the 
diploid (or tnploid) form is a femc^ When the 
relatme number of the female tendency genes » 
lowered by the absence of one X, the nude tondenoy 


genes outweigh tho female and tho result is tho 
normal haplo X male ” 

Ihus, 08 my italics show, tho experimental 
geneticist seems to ogroo with what Prof MocBnde 
has expii seed m mure generally intelligible language , 
not only in odmittmg tho essential samonoss of sex 
in all organisms but also m understanding thn 
fimction of proportion in its detennmatiun in some 
of them Unanimity among th dilltrent branches of 
biology has therefore been roachod olUr a long period 
of divcigi lit i from i ntin ly difft ront data and, what 
IS more, apparently unawares Such an event, surely, 
Hhould not bo alluwetl to pass without notice and 
without iiiiplaiise Tlie usual view that tho chromo 
some theory ot sox determination enticisod by 
MacBtido ass a special hypothesis put forward by 
Mc( lung 111 1902‘ and thtrtfnro not attributable to 
Morgan who accepttsl tho hypothesis only in 1911*, 
slioiild |M limps also not pass without mention 

C D Dablinotov 
John limes Hortioultiiral Institution, 

Luiidoii Si W 19 
Mareh 14 


Natuxk us, J&S Hsnh ID 

> Quajt Hu> RuW 6 127 l»Sl 

> imn Sal SS 5S 1022 

‘ Binl Bull t 43 74 1002 


I AM ilolightoil U) hnd that sueh a distinguished 
eytologibt as Dr Darlington 1 hough a long compass 
round be fotehed has arrived at somewhat similar 
< onclusions to those to wliiih I mysi If have been led 
respiting tlu iiatiin of s< x I do not of course, 
view tho gine m th« same light as he does but 
smci III an article shortly to bo piibhshi d m Nature 
I havi giM n my vii ws as to tho nature of tho gene. 
Dr Darlington and 1 med not quarrel about the 
iiiattei now 

r W MaoBride 

43 Mm Park t.ardins 
fhelsea S W 10 
Manh 17 


Ergme 

Rkckntiy wo showed* that the four ergot alkaloids 
(ergotoxino, orgotinme, ergotiunino and orgotaminino) 
by treatment with aleoholio potassium hydroxide 
give rise to a crystalline base eigiiit which con 
stitutos about half the iiaroiit miiloculi 

Wi have since proved that orgino is tho amide 
of an acid Ci|H|,N| POOH and furtiior analyses of 
cigine and its salts sliow that tho formula for ergme 
requires correction to C,,H„0N, in agreement with 
tho formula fur the ookI now isolated 

Jacobs and Craig have published a paper', in which 
they have desonbod tho action of alkoh upon org^tmme 
and tho isolation of a orystallmo acid, C|«Hi,OtN|, 
which they name lysoigio aeid We have no doubt 
that this IS identical with that prepared by ourselves 
from orgino 

S Smith 
O M Tuous 

Welloomo Cliemioal Works, 

Dortford, 

Kent 
Mareh 27 

*J CAm Aw 1S4S 1031 
•y JMrf OJm m 647 1034 
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Research Items 

Neolithic Age in Western Europe Recent interpreta found m the left valve, either wholly or partially 
tion of arcluoologioal evidence has nhown an in (Trans San Dtego Soe Nat Htst , 7, No S6 , 103S] 

oreaeing tendency to reduce the duration of the The relations of the individual teeth to one another, 

neolithic age as agamst the claims of tho mesolithic and to the bilaterally aymmetrical parts of the shell, 

and bronco ages, until, as a period, it has seemed are exactly similar to the relationship which are 

m dcuigcr of extinction In Dntain, recent re present in the normal mdividual The sheik in 

searches notably tho pottery analyses of Mr Stuart question belong to the genera f enertcanha, AstarU, 

Piggott, have placed the neolithic on a more assured TransenneUa and Unto Many other genera were 

basis , and a sunilar service is pierformed for the examined, chiefly venends and tellmids, but out of 

neolithic and chalcolithio periods of western Furopo 2,000 no revon^ specimens wore seen The denti 

in Antiquity of March by Jacquetta Hawkes As tion in these abnormal forms may be completely 
a storting point is token an early culture which is or partially transposed but no complete trans 
identified m south and east b ranee It passed, position involvuig cardinals, anterior and posterior 

presumably up the Rhone Valley, to the western laterals has been found m this study Tho tendency 

Swiss lakes, where it became established m the first w for tho cardinals and anterior laterals to transpose 

Danubian period Thence it passes to Bntam without together The posterior laterals, which are formed 

touching Brittany It is not yot possible to dotoimine independently of the others, do not usually trans 
the exact limits of distiibution of this culture In pose In lare cases the posterior laterals transpose 
the next phase, a period of differentiation one off and not the cardinals 17101 hingn transposition has 
shoot, coming under Danubian mfiiience, forms tlie usuallj been regarded as a viry rare phenomenon, 

Michrlsburg cidture, while another branch, spnwding even rarer than tlio comparable abnormality of 

westward, joins with an influenoe from southern inverse coiling in gastrupotls but these notes show 

France jir^iicing a more soplustioated tjrpe of that it takes place quito os frc<|ii< ntl> as m some of 

pottery and is responsible for tho Chassey culture the helices in which reversal is much easier to see 

This spreads farther westward and joms with other Tlie authors are of the opinion that the abnormal 

elements to produce the elaborate chalcolithic culture hinges desenbed represent examples of a systematic 

of Brittany Cutting across this western culture abnormality, not pathogenic except in v ( ry rare oases, 

irom Belgium to the C hanni 1 Islands w tho Seuie in which certain of tho primary lamclhe from which 

Oise Marne culture, of which the most charactenstu hinge teeth are derived have div eloped m the 

featurt is the vase with everted rim well marked opposite valve from that m which the> are normally 
shoulders and splayed foot The pottery of this last found 
named iiilture, it has been suggest^ shows a 

H lationship with that of tht peoples who in the mean Atomic Compowtion of Planix in ReUUon to Atomic 
while and after severe flooding had rosottled tho Number bummarisuig the results of large numbers of 

wesum Swiss lakes their culture showulg affinities analyses, Vinogradov (OB Acad Set, 197, 1673, 

with that of their predoceesors but developing now 1933) claims that tho relative numbt.r of atoms of 

features “"F chemical element present in living matter tends 

to be inversely proportional to tho atomic number of 

Birds' Bones from Prehutonc Eskimo Rums On St that element Ihe turves showing this relation also 

Lawrrenct Island m the Bering Sen Fskimo habita tend to show a regular periodicity Maxima occur, 

tions datmg from more tlian 2 500 years ago to village for example at atomic numbers of IH 36 54, 72 

sites of half a century back have betn excavated and 90 and special signihcance is claimed for the 

during sev eml seasons, and several thousand bones of elements found at those and at other jienoda It may 

birds have betn foimil amongst tho food refuse In bo noted that no biological function is at present 

all, 45 Hjiecies were roprescnUxl, ton of them now to known for most of these significant elements 
the fauna of the island (H Friedmann, J Washington 

Acad &ei 24 , 83, Feb 1934) Commonest in all RcpUccmcntofaBudbyRoots Mr iMmuel Sandison 
sites of all ages (found m 69 diggings) was Fallas s writes from the Department of Botany, University 

murre (Una lomvta area), still the most abundant College, Dundee to rejiort a striking case noted during 

bird on the island The other buds generally used for some observations upon the propagation of Forsythta 

food mtliulcd the crested and paroquet auklets, tho susptnsa by cuttings Usually roots arise from buds 

Pacific and king eidera, the latter more common than at the bas^ end of tho cuttings and always from the 

the former in tho older diggings, oontrary to their basal half of the bud In this case when tho bud 

relative abundance to day, and, ounouiily enough, tho scales wore stripped off, the bud apex had disappeared 

pelagic cormorant (Phalaeroeorax pskifpcits), ropre and m its plow five roots were seen arising from a 
sented from the most ancient to the most recent site common pomt of ongm, somewhere about tho original 
Other pelagic birds molude fulmars, shearwaters and base of the bud 
the short tailed albatross Considonng the diffi 

oulty of obtaining such birds, it seems strange that > Pifment of AsptrgUlat Spores Further results of his 
birds so large and so abundant on St Lawrence investigations on aspergillin, the brownish block pig 
Island as geese should be poorly represented, the mont of tho spores of Aspergtttus ntgsr, have bem 

more so as geese ore now muoh hunted for food by recorded by Dr Adolfo Quilioo m Rend B Jst 

the Eskimos Lombardo Set Lit , Ports 11-15, 1933 This pig 

msnt exhibits on sold ohoraoter, v^oh is ascribed to 

Tfsosposed Htagt Structures ta LafflcUibranchs. Under the presence m its molecul e , not only of pbenolio 

this title, W P Popenhoe and W A Findlay describe hydroxyl groups, but also of carboxyl groups It 

several coses of valves with the hmge elements is, mde^ able to displace carbon dio^^ from alkali 

reversed, those nofmally ooonmiig in tbs right hemg and alkaline-earth carbonates, and, when heated to 
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160‘-260° C , It liberate! appreciable unounte of 
carbon dioxide and water, at the aame tune losing 
its solubility in alkalis When oxidised by hydro^ien 
peroxide, it yields, together with acid products not yet 
oharacterisod, mainly moUitio acid, which is also 
formed, along with a small amount of oxalic acid, 
on oxidation with nitno acid Ckineidetation of the 
chemical behaviour mdioates that aqiergillm is a 
typical humic acid, analogous to that extractable 
peat, Iigmto and soil This is the first known 
case ^ the formation of a humus substance m a 
vegetable organism from a carbohydrate such as 
Bucrose. and is of mtorost as a contribution to the 
problem of the genesis of humic matters Unlike 
peat, etc , the AspergtUtit spores yield a particularly 
pure humic acid, which lends itself well to chemical 
investigation 

Scolt Head Island A study of the physical processes 
at work on the north coast of Norfolk has led to 
aomo mteresting conclusions with regard to this 
island, which hes to the east of Brancaster In a 
lecture to the Royal Geographical Society on March 12, 
Mr J A Steers discuss^ the relative ofiocts of tidal 
and wave action on this coast The island apparently 
began by wave action separating the shmglo from 
the sand on an extensive foreshore, a stage that can 
be seen at other places on that coast A ehingle 
ndgo near high water mark formed an oft shore bar, 
became more stable, extended westward by wave 
action and formed a recurved end Dunes formed on 
its surface Newer ndges were added by wave 
action to the mam ndgo and pushed backwards, a 
process that con still ba seen m action At other 
times the new ndges were of sufficient sue to form 
permanent additions to the island The island lies 
not parallel with but at a slight angle to the coast 
Wave action would tend to ^ild at right angles to 
the coast line, but this would force the distal ond 
into deep water and so subject it to greater wave 
action, which neoessanly dnves it bock The island 
IS about four miles long, with a width that vanos 
with the state of tho tide The dunes show various 
stages of consolidation, and between them ho salt 
marshes which increase m height from tho younger 
m the west to tho older m tho east 

The Constant Pressure Air Thermometer A number of 
careful determinations of tho volume coefficients of 
condensable gases have been made by Coppoek and 
Whytlaw Gray using the Callendar compensated 
thermometer (Proe Roy Soe , A, Fob ) The gases 
used were ethyleno, oir, carbon dioxide, dunethyl 
ether, mtno oxide, carbon monoxide and sulphur 
hexafluoride, under pressures up to 1 metre of mercury 
The gases were carefully purified and butyl phthalate 
was used as a manometer liquid The values obtomod 
with a glass bulb, when extrapolated to zero pressure, 
gave values for the coefficient layer, then tho perfect 
gas’ value, and this was ascribed to adsorbed gases on 
tho walls of the vessel These are liberated os the 
temperature rises and give values for the ooeffloient 
whi^ are too high The difierence was loss marked 
for a flued sdica containing bulb, and the authors 
suggest that sihca is a suitable material to adopt 
as a standard in detennining the volume ooeffloient 
for condensable gases 

Positiva Blccttoiii from Lead elected by Y-Ksy* In a 
communication which was uu^ortunately too long 
for use m our oorroqicndenoe columns, but will, we 


hope, shortly be published elsewhere. Dr A AliUi 
anow, of tho Physical Technical Institute, Lenmgrad, 
describes measurements of the velocity distribution 
of the poBitivu electrons ejected from load by the 
Y raj 8 of radium C' A semicircular foousmg apparatus 
was used, and the electrons wore detected by oomoi 
denoe counts m two contiguous Crcigor Muller 
counters Two pronounced and two subsidiary 
maxima wore found in tho distribution curve which 
appear to agree well with the known y mys of energy 
greater than 1 78 X lOt volte Similar measurements 
were also carried out with a souroo of radon enclosed 
in a thin glass tube, and also m this case positive 
oloetrons wire found with a somewhat similar 
vilocily spectrum The total number of tho positive 
1 lectruns m tho lath r case is 0 5-1 per cent of the 
numboT of p rays of tho corresponchng continuous 
sptttrum This is in agreement with the measure 
mints of Dr hkoboltzyn, whose exponmente arc 
described in a letter in this issue of Natt be (p 686), 
where he points out the problems raised by this result 

Isotopes of Hydrogen In three preliminary notes m 
the Froceedtngt of the Royal Academy of /Sciences of 
Amsterdam (86, Nos 6 and 7, 1D33 , 37, No 1, 1934) 
Zeeman and de Gior reproduce very clear parabolic 
traces obtained by the use of the J J Thomson 
mass spectrograph with gases containmg hydrogen 
isotopts and inert gases Curves wore obtamed 
which could bn inh rprt ted as belonging to hydndes 
of the mert gases smen they do not exhibit multiple 
charges Various kmds of ions wore detect^ 
(HlH*)+, (H*H{)+, and others due to traces of 

impurities m tho apparatus The mass differences 
between He and HiH*, HeH^ and H^H;, HeH't- and 
H*'h wore measured with some accuracy In an 
experiment with hydrogen obtamed by passing water 
vapour over sodium, a famt parabola with m/e =4 
was obtained after on exposure of half an hour, and 
tho hydrogen isotope was thus detected without 
previous concentration 

Structure of some Platinum and Palladium Compounds. 
Chemiccd and X ray expenmente by Cox Saengor 
and Wunllaw {J Chem Soo , 182 , 1933) with the 
dimethyl sulphide di rivativos of platinous and 
palladouB chlorides, [Pt(Me,H),Cl J and [Pd{Me,S),Cl J, 
indicate that the two isomeric forms of the former 
are planar ru irons compounds Tlie a form is the 
trans compound, not the ns comiiound as was sus 
pecUd by Werner, or a tetrahedral conflguiation as 
suggested by others The results with the 3 isomer 
are less dohmte, but it seems likely tliat tho sulphur 
atoms are m cts positions and that the compound is 
ionised m tho solid state In the cose of the palladous 
oompoimd, onl\ one form was obtamed, which is 
isomorphoiis with the a platmous oompoimd and is 
therefore no doubt tho plane trans compound The 
chemical reactions of the substances differ very con 
Hidrrably, particularly with silver oxidi The ^ 
platmous compoimd reacts r^idly with sUver oxide 
with production of sdver chloride and a basic sub 
stance, which forms an olkalme solution m water and 
reproduces the origmal oompoimd with acid The 
a form, on the other hand, reacts only slowly, with 
evolution of dimethyl sulphide and precipitation of 
platmum, os hydroxide or oxide A so called third 
form of Pt(Me^),CIa had been shown by Tsohugaev 
and 00 workers to be really the plato salt, [Pt(Me|S)4] 
[PtClJ, a result oonflrmed by tho present investi 
gators 
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Ground Levels m Bihar m relation to the Earthquake of January 15 , 1934 

By Coi. Rib Sidnby Bubbabd, Bt , tbs 


I N an article published in Natubb of February 17, p 
236, Dr do GraoB Hunter has endeavoured to show 
that the surface of the plains where the earthquake 
of January IS occurred in India had boon proved 
by levcibng to have been risuig in height throughout 
the prosont age, at the rata of 4| ft per century 
This conclusion is so important that I feel justifi^ 
ui submitting my reasons fur iiuestioning it Dr 
Hunter bases his theory on the results of levolhng 
but these are not confirmed by the geographical 
facts of Bihar The accuracy of levelling is estimated 
from the agreement betweem two mdopendont 
levellers Although they take mdependent observa 




tions, they work together and there are sources of 
error which afieot them both 

I he history of levelling has placed on record 
several examples m Egypt, India and Franco of 
t mm b( ing accumulated and being only discovered 
whin the levellmg was connected with mean sea 
lev el We have no mean sea level in Bihar, and the 
onlv ihcck here upon levelling errors is provided 
bj thi rivers (fig 1) Iho numerous rivers that 
traverse the flat plains are governed, like sea level, 
by gravitation The surface of the plains differs in 
form from that of the sea, m that they have a gentle 
slope from north to south and a still gentler slope 
from west to east The oombmation of these two 
slopes (ompels the numerous nvers, as soon as they 
escape from the Himalaya, to follow courses that 
converge upon the south cost comer of Bihar It is 
perhaps not stnotly correct to say that the slopes 
dotermme the courses of the nvers, for the nvers 
have created the slopes If Bihar were at sea level. 
Its surface would be spheroidal, but as it is raised 
above the sea by two hundred feet of unconsolidated 
alluvium, the nvers have so shaped its surface that 


they may reach the sea along curves of least resist 
anue TTie adjustment of the surface to the nvers 
IS very debcate , and it m not possible to say that 
either is the govemmg factor their co operation is 
perfect 

The nvers have to carry immense volumes of 
water from the Himalayan snows across densely 
inhabited level plains, and although they have the 
guidance of skillod engmoers, a constant rise of the 
nound level across their paths would upset their 
balance and deflect their rourscs No such results have 
been observed m oonflrmation of the levelling theory 

It may even be doubted whi ther a flat surfaco 
overlying alluvial depths 
could possibly bo raised 
4^ ft jier century as the 
li veiling theory assumes 
If any area of alluvium 
wore to bo raised above 
the normal lovel of the 
surface, or above the 
normal saturation lovel 
the rise would probably 
be converted into blown 
sand*, and would be re 
moved by winds 

Dr Hunter B conclusion 
that the surBsoe of the 
earthquake area has been 
rising 4^ ft a century is 
based upon three levelling 
results — Pirpainti, Ben 
ares and Dinajpur 
PtrpamU LivtUwg A 
discrepancy of 3 178 feet 
was disoovered at Fir 
pamti,whenm 1929anew 
line of levels intersected 
the old Ime of 1862 Dr 
Hunter behoves that this 
levelling discrepancy of 
3 178 feet denotes a rise 
m the height of Pirpainti 
between 1862 and 1929 I tmd it difficult to place 
Hu< h faith m the accuracy of this levelling Pirpamti 
IS a station of the East India Railway the levelling 
along this railway was earned out m 1862, the 
levellers were mexpenenood, their instruments were 
pnmitive When the bench mark was onginally cut 
at Pirpamti station, it was not mtended to be a 
standi^ datum for soientiflo observations No 
pendulum observer would take observations m this 
railway station I fool that the discrepancy of 3 178 
feet at Pirpamti may be due to an accumulation of 
errors ansmg from the mstabihty of the site, fhim 
the mexperienoe of the levellers m 1862, and from 
the secondary’ character of the check levellmg m 
1929 

Benart* LtvMwg A discrepancy of 2 170 feet was 
discovered at Benares when m 1916 a new line of 
levellmg mtersected the old hne of 1863 This dis- 
crepanoy is attnbuted by Dr Hunter to the nse of 
Beruues between 1863 and 1916 The levellmg m 
1863 to Benares was a oontmuation of the Puprati 
line, and its result is dependent on Pirpamti The 
levellmg of 1916, which first disclosed the discrepancy 



no 1 Blvon or Bihar 



April 14, 1934 


NATURE 


of 2 170 feet at Benareii, was brought from Calcutta 
aoroM the mountainous rogiaa of Hasaribagh Hus 
levelling was carefully olwerved but no levelling over 
moimtains can have a high degree of accuracy The 
rays to the fore and aft staves aro exposed to unequal 
refraction I do not think that the level of the flat 
plams of Bihar can be tested by mountaui levelling 
A boioh mark on Uazaribagh rook would be a rehable 
standard datum for Bihar, provided it won n>t 
high up but on a steep ascent levellmg accuracy 
deteriorates 

Dtntgpur Levtillxng In 1900 (after the publication 
by the Lioologioal Survi y of the memoir on the great 
earthquake of 1807) a hni. of levels was carried across 
Beng^ from south to north from Calcutta to 
Dinajpur by Capt H I Crosthwait and Lieut 
H M Cowio this hno was in every way sotentifio 
and the height of Dinajpur was detormmod as 
accurately as was possible In 10211 a now line of 
levels mtonected the 1900 line at Dmajpur The 
discropaniy between the 1900 and the 19211 results 
was 0 963 foot 

Dr Himtor assumes this discrepancy of 0 963 foot 
to be duo to the rise of Ikngal between 1900 and 
1026 and ho converts the ol^rved error of 0 963 
mto a theoretical rise of 4 feet in 100 years Dr 
Hunters procedure is based upon the assumption 
that there was no levellmg error on eithir of the 
hnea tliat met at Dinajpur Such an assumption is 
contrary to experience If wo b< ar in mmd that the 
1926 levi 1 hno had to pass through the streets of 
Calcutta and to cross the Hugh and that both the 
1900 and 1926 lines had to cross the mam stream 
of the (ranges we may feel justified in thinking that 
a discrepancy of 0 963 foot m 600 miles is within 
the Imiits of accumulated error 

The safest way of proving whether Dmajpur has 
risen m height would be to re observe the whole 
levelling Ime of 1900 bench mark by bench mark 
from C alcutta to Dmajpur A single intersection of 
this Ime by another Ime does not furnish convincmg 
evidence 


By Dh J ue Graait Hu>rER c i b 

My short account of the results of spirit levelling 
m Bengal oceumulated between 1862 and 1930 
and their mtorpretation are given m the burvoy of 
India Geodetic Report (6 104-6) In such a report 
lonsidorations of space preclude thi mclusion of 
eviry corroborative detail which the full records of 
the work contain 

Sir Sidney Burrard not quite rightly says that 
my theory rests on throe levelling results Actually 
it nests on a group of levellmg circuits all giving 
evidence m the same direction , but the results which 
ho cites are oertauily important The first of these 
does not rest on the single bench mark at the railway 
station If reference is mode to pp 71 97 ioc ett 
it will be seen that two bmich marks a quarter of 
a mile apart, were picked up at Pirpamti and gave 
results agreeing withm 0 06 ft Further the con 
nexion with Firpamti was made after results at 
Bhagalpur and Luokeesarai had indicated a nso of 
more than two feet , which the Pirpamti connexion 
oonfirmed The secondary’ levelbng of 1920 is 
almost of the some type as what was formerly 
(before the mtroduotion of levelling of high preasibn) 
known as levelling of preouion 

The Benares result depends m part on Pirpamti 
now justified, cuid on modern levelling throng the 


mountamous region of Hasaribagh In the ease of 
a much more mountamous Himalayan circuit, 1 
mvestigated the refraction anomaly and found it 
to be trivial a much more important error being 
due to the vanatiun in length of the wooden levellmg 
staves during the course of the day ITus tends 
to mcreaso with the total amoimt of ups and downs 
of tlie line which m the case of the Hazaribagh Ime 
are not enough to justify rejeotivn of results though 
nowadays wo should employ invar staves m such a 
CtUK 

( areful (onsideration was given to the errors 
whith might naturally bo expicted m all these level 
Img lines moludmg those on which the Dmajpur 
lesult was bnseil and tho special difHoulties of wide 
nver crossings wi re not forgotten 

Tho geographic. al evidence is sufbcieiit to cause 
Sir Sidney to mistrust the levelhng of 1862 because 
tho workers were mexpenenoed and had primitive 
instruments and moru modem work when it passes 
through moimtams such as occur m Hazanbagh I 
( annot brmg myself to discount all the spirit levelling 
m this way and prefer to judge it by its own mtoracd 
and unbiased eviclenoo not omitting to consider tho 
systematic error as usually pvaluatisl 

Ihi spirit levelhng i vidonoo is limited to the area 
of Its obstrvations and so gives only a partial 
picture This oovi rs roughly the triangle Calcuttor- 
Darjooling-Bcnarw So tho contours of my chart 
(Nati an Fob 17 p 236) extend little mto the 
ana of Sir bidnoy s sketch of the rivers of Bihar 
Most of this river area may have noon almost uni 
formly which would oortamly bo m keeping with 
my area of undi rloadmg Wij thin shoidd ex 
tensive geographical changes be expected or their 
absenoo be re^rdod as m opposition to the results 
of much spint levelling t 

In my opmion much of the so called systematio 
error in lovillmg must be due to secular changes 
of groimd level operatmg during the jirogress of 
the Imts funning a circuit On tlus account wo are 
probably ossissing tho precision of spiiit levellmg 
below its true value 


Research m the Sea* 

T Hh lahst available issue of tin. Journal of the 
Marine Bi tloqxeal Aaaocuxlxon luntams many 
valuabl memoirs b« mg records of rosi uioh under 
takin chiefly at tho Pl> mouth Mai mo Laboratory 
but also at tho boottish Marine btation Millpoib tho 
Port Knn Marme Station Isle of Man and tho Dove 
Marine Laboratory Gullerooats Noithumberland 
Tho whole IS admirably planned and emphasises the 
fact that ooianography m its briadest wnse is tho 
object of all the work done in tliese Inboi atones 
that is to say the study of the sea and its contents 
both animate and inanimate and of all factors which 
mfluenoe thosi centring round tho hsh itself It 
18 impossible nowadays to sejiarato puio science from 
tho practical side or to say that any matter oonnooted 
with the sea is irrelevant to its study and we And 
these researches earned on m the marine laboratories 
of Groat Bntam tend more and more to fit mto one 
another and show real progress m general knowledge 
of the mtorprotations of marine phenomena 

A glance at the subject matter will show how 
varied are the contents but yet how well everything 
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really hangs together Perhaps the most notable of 
the oontnbutions is Mr E Ford’s aooount of the 
hemng mvoetigationa conducted at Plymouth during 
the years 1924-1933, which is a summary of hu own 
work in connemon with the Plymouth herrings 
covering this period He shows how far we have 
now gone m ehioidating hemng problems — a con 
siderable distance, for we now can prediet fairly 
well the probable constituents of the mam portion 
of the hemng fishery some yoars ahead, although 
weather and other agents may always upset caloula 
tions The brooding of the herrmg is now becoming 
well imderstood where the eggs are deposited, 
where the newly hatohod larvie are to be found and 
those slightly older, their migrations out to soa m 
search of food and their spawning migrations inshore 
Intensive studies of bones show how temperature 
has a distmct influence on the number of vertebne 
and therefore of size, and thus the problem of races 
may be mterpreted , and the readmg of the scales 
tells 118 the ages of the flshes and the year classes 
to which they belong, so that wo may know what 
classes are likely to moke up the fisheries of future 
years This full and valuable paper is indeed worth 
reading 

Mr G A Steven s account of the food of the 
shags and cormorants round the Cornish coast also 
apjMals directly to the fishing industry Here a 
long standing error is correct!^, showmg that the 
shag, which is far commoner on the open coast than 
the oormorant, is innocent of the destruction of 
commercially important fishes, its mam food bemg 
smaller flshes of little value and usually not con 
sumed by man The cormorant, feeding much 
farther inland, certainly does considerable damage 
by preymg on our edible fishes, especially fiat fishes 

Trematode paresitos of fishes ore dealt with by 
Mr E Idns Jones, and Mias D Atkins describes a 
very mtorestmg now orthoneotid m the bivalve 
mollusc Heteranomw showing quite new features 

The shell fish industry is represented by an 
important paper on oysters by Prof J H Orton, 
following up his previous work on sex, showing the 
fate of unspawned ova and the change from male 
to female nie results deaonbed here of years of 
experiment with oysters m cages prove definitely 
for the first tune that male mdividuals of OHrea 
edult$, oUr common oommerual oyster, pass mto the 
female condition in significant proportion withm 
twelve months, and that greater proportions attain 
the female condition m two years 

Information as to the food of fishes and of m 
vertebrates is at all times desirable, and on this 
subject there ore several papers dealing with the 
plankton, Mr F S Russell on the season^ dntribu 
tion of maoroplonkton. Hiss O Joigensen on the 
marine Cladoctra of the Horthumberlond plankton, 
and throe papers of great mterest by Dr A Q 
Nicholls and Mias S M Manhall on Oakmva fin 
marehteua from the Clyde area In these lost the 
copepod, which is of the greatest signifioanoe os fish 
food, especially of the hemng, is dealt witti m a 
masterly way, and its reproduction and seasonal 
distribution, its variation m sise and its vertical and 
diumal migrations are deaonbed Mr O N Spooner’s 
experiments on the reaction of marine plaidrton to 
light ore very suggestive and may lead to the etuoida 
tion of some of the difficult problems connected with 
migrations 

From animal plankton we come to vegetable 
plankton, and find Mr H W Harvey’s paper <m the 


rate of diatom growth, showing how the nentio 
diatom NUttchta doatarum, taken from the pure 
cultures grown by Dr E J AUen oontmuously for 
many years, react to experimental conditions, and 
Mr F M Ghassawi, on the littoral diatoms of the 
Liverpool and Port Enn shores, touches a section of 
those Algol which has been too long neglected and is 
of considerable importance m the economy of the sea 
In connexion with the long standing and classic 
Mendelian work on Oammarua by Mrs E W Sexton, 
which has been going on for many years m the 
Plymouth Laboratory, it is mteresting to find that 
Mr Baaamdale has discovered abnormal eyes m 
wUd Oammarua m the Tay Estuary 

The morgamc element is well to the fore, and m 
two papers Dr L H N Cooper continues his work 
on ohemieal constituents of biological importanoo m 
the English Chaimel and shows how wnids mfluenoe 
the salt content m the sea, whilst Dr W B O 
Atkms and Dr H H Poolo discuss the use of cuprous 
oxide ami other reotiflor photo-cells m submanne 
photometry, and Dr Atkins deaonbes a method for 
rapid estimation of the copper content of sea water. 


University and Educational Intelligence 

A Matubmatioal Colloquium will be held m St 
AndrewH on July 18-28, undor the auspices of the 
Edmburgh Mathematical Society Courses of lectures 
Will be given by Prof E A Milne (Oxford), Prof 
B M Wilson (Dundee), Prof H W TumbuU (St 
Andrews), and Mr W L Ferrar (Oxford) The local 
secretary is Dr D E Rutherford, United College, 
St Andrews 

The educational film has now an assured place 
as a teacher s tool The Central Information Bureau 
for Educational Films, established to furtlier its em 
ploymont, publishes a buUetm, Ftbn Progreaa, in the 
De^mber-January issue of which is announced the 
completion of a catalogue (pneo 3s 9d , poet free. 
Central Information Bureau for Educational Films, 
103 Kingsway, W C 2) of about two thousand fibna 
(36 mm , 16 mm and 9 6 ram } alread> made and 
iqiproved by authontative associations or individual 
experts on ognculture, ongmeenng and industry, 
^xigraphy and travel, vocational guidance, ai^ 
science, moluding hygiene, physics, chemistry, geo 
logyp physiology and psychology 

We have received from the University of Leeds a 
handsomely illustrated booklet presenting the salient 
features of its organisation, actual and projected, and 
an account of its diief courses of stuify It recalls 
the foot that the land and buildings of the University 
have been provided almost entirely as a result of 
private generosity, sometimes unsohcited and some 
times m response to public appeals such as that 
which has recently produoed £430,000 Unshackled 
by commitments of imperfectly prescient founden of 
long ago, the Umveisity is taking shiqie m the dis- 
position of its mam buildmgs as an example of 
planning for maximum effimenoy , the deparbnents 
oompn^ m the faculties of arts, law, economics and 
commerce, science and technology being grouped 
wound the new Brotherton hbrary and withm five 
mmutes’ walk of the medical and dental schools, 
which are adjacent to the General Infirmary Atten 
tion IS directs to the fact that more than a quarter 
of the full tune stndenta ore m halls of residenoo 
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Saence News a Centtuy Ago 

Mary SomerviUe at the Uuventty of Cambridge 

In tho spring of 1834 Dr WiUiam Whewell sent 
an official invitation to Dr SomennUe and hia wife 
Mary Somerville the distinguished author of the 
Mechanism of the Heavens to visit the Univonity 
of Cambridge for a week or so Amrtments had boon 
arranged for them m Truuty College Prof Adam 
Sedgwick the geologist was entrust^ with the social 
arrangements and general itmerary In a letter to 
Dr Somerville dated April 1834 Sedgwick ui 
oharaotenstio vem says — 

My dear Somerville your letter delighted us I 
have ordered dinner on Thursday at 6^ and shall 
have a small party to weloomo you and Mrs Somer 
viUe On Tuesday you wiU I hope dine with 
Peaoook , on Wodnos^y with Whewell on Thurs 
day at the Observatory For hnday Dr Clarke our 
professor of anatomy puts m a claim For tho other 
days of your visit ample enmloyment A four 
poster bed (a thing utterly out of our regular monastic 
system) will rear its he^ for you, and Madame m 
the chambers immediately below my own and your 
handmaid may safely rest her bones m a small mner 
chamber Should Sheepshanks return we can stuff 
him mto a lumber room of tho Observatory but of 
this there is no fear as 1 have written to him on the 
subject and he has no immediate mtention of return 
mg You will of course dnvo to the groat gate of 
Trinity College and my servant will be m waiting 
at tho Porters lodge to show you the way to your 
academic residence We have no cannons at Irimty 
College otherwise we would Are a salute on your 
entry wo will however givo you the warmest 
welcome we can ( Person^ Rerollections of Mary 
Somerville by her daughter Martha Somerville 
(1873)) 

Amencan Railroad Progress 

Tho first American railroad to be constructed with 
the intention of using steam locomotion only was 
tho South Carolina Railroad oommoncod in 1827 
but the first to be opened was the Baltimore and 
Ohio Railroad a part of which was brought into 
service m 1830 Peter Coopers Tom Thumb engine 
running for a short tune With the adoption of 
British practice and the importation of English 
locomotives which wore far better than tlu early 
Amonoan locomotives railroad projects croated in 
creased interest and by the spring of 1834 there 
were no fewer than thirty seven moorporated railroad 
companies m the State of New York alone having a 
total capital of nearly thirty imllion dollars As in 
England tho construction of the permanent way 
presented many difficulties and when the Philadelphia 
and Columbia railroad was built three difCeirent 
systems were tried On one part of the line the rails 
were laid on oontmuous gramto sills on another on 
atone blocks threo feet apart and on another on oon 
tmuous wooden sleepers The difficulty with flat iron 
rails was referred to ui a letter by Mr A C Jones of 
Philadelphia written on April IS 1834 to the editor 
of the Journal qf the Fratddxn InsMufe In this letter 
Mr Jones said that on the Little Schuylkill Bailrpad 
there were two locomotives plying, and during the 
oourae of the last season th^ ran off tho track 
fourteen times Wooden roods he oonaidored the 
only proper kind for looomotives but the trouble 


arose from the flat iron rails 2 m wide and f in thick 
being jumed improperly Such plate rads wore, 
however soon afterwards abandoned for the mverted 
T shaped rail originally introduced by Robert 
Livingstone Stevtns in 1830 

Audubon s Birds of Amenca 

Tlie year 1834 saw John James Audubon tho 
Amencan ornithologist contmuo his visits to England 
to exhibit hiH bird paintings m order to raise sub 
Hcriptions for tho publication of his work cm The 
Buds of America Early m March 1834 ho loft 
Charleston and passed north to Washington Balti 
mon and Now York In a letter of Ap^ 6 to Miss 
Mona Martm Audubon wrote that he had collected 
£600 and had sent £600 to Mr Victor in bills of ex 
chnngo to await them at London Audubon his wife 
and son John finally sailod from Now York on 
April 16 1834 m the packet North Amertea for 
Livorpool In a letter written the day before he 
sailed to Fdwird Harris acknowledging receipt of 
400 dollars in advance for a copy of his book he 
wrote My drawings shipped from Charleston are 
safely in tho hands of Victor at London I have 
boen able to forward to him 660£ and I have 30 
sovon igns to defray expenses from Liverpool to t^ 
Oroat Motropiolis In 1824 poor J had dreams but 
how far was I then from believing that I should over 
have suooeodnd os [ havo who will behove my 
story t Only one or two besides yourself have an 
id la of what I have undergum but if God grants 
mo life I shall publish that story and send you 
sheets thereof as they are struok by the prmter 
Audibin brought to England all the collections 
ho had accumulated m thm years travel m the 
United States and British posseesions and the 
passage to Livorpool took him nuietoen days On 
arriving at Livorpool Audubon renewed his friendship 
with the local naturalists though Roscoe founder 
of the Livorpool Botanic Gardens had died since 
hiH previous visit His stay was brief and ho continued 
on to Lon Ion air ving th re on May 12 

Marine Steam Engine Improvements 
With very few exceptions all oarly steam vessels 
had engines fitted with jet condinscrs and used sea 
water in their boilers The princijial pionoor of the 
inanne surfaoo condenser as used to day was Samuel 
Hall who was bom at Basford Nottmgham m 
1781 anl died in 1863 at Tkw in East London 
Hall hod been successful with jiatentH fir gassing 
lace and net and was fifty years of ago whon he 
turned bis attention to the marme steam engme He 
took out several patents one of his most important 
bemg No 6666 of Feb 13 1834 foi a combination 
of a circulating pump on air pump a tubular surface 
condenser and an evaporator bh irtly after this on 
April 19 1834 the Mechantca Magazine noted that 
the well tried favourite of the piibbo the Prmos 
Llewellyn now plymg twice a week betwixt the 
Menai Straits and Liverpool is tho lust packet that 
has been fitted out on Mr Samuel Halls prmoiple 
for the improvement of steam engines oonsisting of 
a Buponor method of condensing tho steam and using 
fresh mstead of salt water thereby creatuig a great 
saving m the boilers and at the some time oonsummg 
one thud less of fuel In spite of the many advan 
toges of Halls improvements surfaoe oondensera 
were not used on a large soalo until forty yean 
later 
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Societies and Academies 

London 

Phyncai Society, February 16 T Smith (1) In 
tegri^ of products of exponmintally determinod 
magnitudcH The integral of a product of quantities 
known cnily for discrete values of a variable la g^ven 
correctly by the Bunplo sum of the products for 
uniformly distributed values of the vanablo Nothing 
18 gained by increasing the number of component 
prt^ucts beyond the number of observed values of 
either factor (2) Condensed tables for colour 
computstK n It is sometmieB sufflcient m the 
spectrophotometry of coloured matcriala for the 
determination of their colour eo orrlinates on the 
c I r system to take measurements at mtervals of 
10 mp instead of the standard interval of S m|i. 
Special tables have betn computed for use in these 
cases C F Wynn Wuxiams A relay memory 
for a thyratrun coimter An automatic mechanism 
consisting of sixteen interconnected relays and 
capable of carrying out a complicated cycle of 
operations m cxirrcct st |ui>nc« m less than half a 
second Tlie apparatus is used in conjunction with 
a valve amplifier and an autrmatio thyratron counter 
for the analysis of a particle groups by means of a 
magnetic focusing method The relay mechanism 
arranges for ultimate comparative coimts of a 
particles to be made under two different sets of 
experimental conditions W (» Pknnky A note 
on the twisting freipiency in ethylene hrom the 
experimental value for the fun lamental twisting 
frequency m ethylene tho magnitude if a c rtam 
carbon carbon excliange integral J is determmod as 
0 72 ± 0 10 electron volts According to this result 
tho ineigy needed to twist ono of tho CH, groups 
through on angle ie/2 with respect to the other about 
the ( C axis is 1 0 ± 0 2 Ihis agrees well with the 
oxpinnuntal value for the heat of ewtivation of 
dimethyl malcato to dimethyl fuinarate F C 
CoNNKixY Tho instantaneous projection of therm 
loniG valve < hanu ti ristics Two mirror osoillogrsphs 
are employed with axes at right anglos one mdicating 
the on^e current and the other the grid potential A 
suitable alternating voltage of small amplitude ftom 
a 50 ejelo supply is applied to tho grid causing the 
chamctcnstic to hi traced out 60 times a second 
and persistence of vision causes the whole curve to 
bn visible The instrument mdicating current is a 
Sprenger oscillograph while the voltage cxintrolled 
vibrator is a special instrument designed for the 
purpose 

Paris 

Academy of Soencca, February 19 (C R 198 686- 
776) J CosTANTiN Cultures of tho potato at 
high altitudea and m high latitudes Details of 
experiments on the growth of potatoes at the 
summit of the Pio du Midi at Skarsvaog in 
tho north of Norway m tho Alps and m the 
Andes R koasx P L Thomas and F ok Orscvr 
AUantom possessmg rotatory power Lievorotatoiy 
allantoin can be obtamed by tho action of allan 
tomose (from soya bean) on uiaotive allontom 
J Haag The calculation of mcohonioal or 
eleotnoal oscillations Mmk Hilda Okibinokb 
Applications of a new general method of thooretioal 
statistics Michxl Prtrovitch A general mode of 
representation of elliptic Amotions Mllh M 
CRARnmnKA Some properties of the curves of 


Birkhoft Ghorohs Kurkfa The linear oontmuum 
T Viola The theorem of identity for holomorph 
functions of several vanables Julius Wolff A 
property of tho conformal representation of banils 
A Martinot I agaror A change of regime in the 
flow of air round a model of an aeroplane wmg Ary J 
Stbrnfrld The trajectories allowing tho approach 
to a central attracting body startmg with a given 
Kcplenan orbit J GAutoiAU The Dirao equations 
of tho second order L Goldstein A theory of 
quantification of matter Mlle M Quintin A 
method of determination of normal potentials RenA 
Lucas The diffusion of light and molecular x>oly 
morphism A Kastleb The proportion of polansa 
tion of the fluorescence of piiro morcury vapour 
Pierre Dai re Study of the circular polarisation 
of the Ramon Imes of pmeiie illiunmntod with 
circularly polarised light an 1 observed longituduially 
Albert ^rard Iho red Ime of cadmium is 
esHentially reversible RenA Audi bkrt and Mlle 
GENKV ikvK Lebrun Th influinoo of tho mtonsity 
of the light on photovoltaic phenomena further 
experiments m support of the theory that photovoltaio 
phenomena must be principally attributed to a 
photolysis of water under the action of tho radiation 
Marcel hKRviONK A liposolublo compound of 
polonium Lxperimi nts on solubility of polonium 
cemphocarboxy lato m od and in organic solvents 
Marcus hRANOis and Tcheno Da Ichanu The 
value of the ratio of bifurcation of the actinium 
family with respect to the uranium radium family 
Tho number of atoms of protactinium dismtegrat^ 
m unit tune for 1(K) atoms of uranium I dismtegrated 
m the same timi has been redetermintsi using the 
tantalum method The result 4 por cent agrees 
with the value of Grosse obtamed by the zirconium 
metho<l Henri Lbfebvrb anil Maurice van 
Overbake Hie chemical action of the condensed 
spark on mixtures of carbon monoxiile and hydrogen 
If tho tube oontaining the mixture of carbon monoxide 
and hydrogen oommunioates with a tube mamtamed 
at — 183° C the products consist mainly of carbon 
dioxide acetylene and water Rbn^ Wubmsbr and 
J A DB louRBiRO Tho reversibdity of oxido 
reduction systoms derived from the glucidos Mt.ce 
O Hun The eryosoopio study of tho total hydration 
of tho ions of nickel chlonde E Rouybr The 
eryosoopio detormination of the total hydration of 
the ions of banum ohlonde Paul Wooo Jean 
Givaudon and ]*ebnand Dayan Tho variation 
of the thawmg pouit (Jhtagt) of mineral oils aooom 
panying changes m thoir state E Canals and F 
Peyrot Tho molecular diffusion of light m fluores 
cent liquids J Cournot and F Hiltbold The 
properties of German silver Jean Savard The 
ionisation potentials and energies of formation of 
non polar molecules L Andrikux and M Dodero 
The electrolysis of fused sihcatee and the preparation 
of silicon and silioides Description of ezpenments 
on the electrolysis of fused hthiiun silioate The 
products obtamed were silicon lithium alloys oon 
taming crystallised sihoon G Ghborohiu The 
isomerisation of some 2 2 disubstituted derivatives 
of mdanedione L BarrabA The Tertiary formB 
tion which has covered the eastern part of Guadeloupe 
Jacques de Lapfabent The Samos emery de 
posits J CuviLLiEB The distnbution and strati 
graphic value of NummtUUea laviffatus m the 
Eg:^tian Eocene Hubert Oarbioub The slightly 
penetratmg radiation at the Pio du Midi A 
Guillibrmond The luiture and meonmg of Golgi s 
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apparatus Ai.BaBT F Blaxe8lkb and Mmb 
Sophia Satika Do plants differ from animals by 
the lethal gametes T Ph 1 lUBirncR The com 
parative demographic study of four strains of 
Droaoph}ia mtkmogasUr I mujc h TKHRorNX and 
Mi.t.w Qilubrtb Mourot The real value of 
endogenous purmo metabolism 

Cracow 

Polish Academy of Science and Letten, Novtmber 6 
F Lxja The existence of a domam of oonveigence 
of senes of homogeneous polynomials Tao Bama 
CH ixwicz A problem of geophysics Tht author 
discusses the problem of the deteimination of the 
altitude H at the aenith of the pomt lighted by the 
graamg rays of the sun An apiiroximate formula 
18 given U •= Hg{l + K) where H, is the altitude 
calculated for a sphcncal earth and if is a small 
quantity for which tables arc given M Cbnt 
NKRSZWER and M Btuhrmtuai, The formation and 
dissociation of the alkaline peroxides The authors 
show that the dissociation of the known peroxides 
of the alkali metals is a reversible phenomenon 
Certain roxides dissociate m the solid state below 
their mcltmg points J Kozak and i Pazdor 
D ie photokmetics of reactions of brommation (5) 
The bnimination of the alkyl derivatives of naphtha! 
ene in light The velocity of brommation of these 
compounds vanes with the wave length of the 
mcidont and absorbed light There is a difforrnc) 
between the substitution and addition reactions 
B Fawtowski Studies on the delphiniums of 
central Furope belonging to the section Elalopaxt 
B SzAPBAH The flora of the diluvial Muscin«ai of 
Starunia T Kobmos B ragmonts of bono of small 
vertebrates found m the diluvial clay of Starunia 
F Lanoersdortp The Diptera of the diluvial 
layirs of btorunia F /burer The Orthoptera 
of the diluvial layers of btarunia / Qrod/inski 
T he development and comparative anatomy of the 
axial blood vessels m the antenor oxtromitics of 
mammals J Zaowiuohowskt The iimorvation of 
the sensorial organs of the wings of the bee (Apu 
meUxflea) 

Leminorad 

Academy of Sciences (C R r S , No 3, 1933) B 
Spoal a general theorem expreasmg some pro 
perties of an arithmetical Amotion D Fropkir 
Ibe problem of the existence of oxygrni m the atmo 
sphere of Mara Theoretical suggestions for the 
solution of this problem by obtaining evidence of 
the presence or absence of ozone, which strongly 
influences the ultra violet region of the spectrum 
oven if presoit m extremely small quantities Q 
Ruheb The eigenfunctions of atoms m an impulse 
space A proof of Balmer s formula is offered which 
u considered simpler than the usual one M 
Levitskaya and V DnuoAC A selenium compound 
with thermoeleotnc power An alloy contaming 33 
per cent of selenium and 65 per emit of copper 
prepared at a temperature above 1 000° possessed 
qualities malung it eminently suitable for use m 
thermocouples 0 Vbhb and M M Bomarov 
Some alloys resistant m phosphoric acid The 
chromium steel eontamins carbm, 0 48 per cent 
sihcon 3 74 per cent aim chromium, 38 per oeni, 
proved to be resistant m 80 per cent phosphono ooid 
at 135° Very resistant also is an alummium bronze 
containing about 0 5 per cent of chroimum, os well 


as a bronze containing 9 46 per cent of alummium, 

0 37 of chromium, 0 26 of iron and copper A 
Rushohinsku The possibilities of obtainmg by 
synthesis valuable aromatic aldehydes from new 
sources The methoda are iIihcuhh^ for obtaining 
vanillme biirbonal and heliotropine by introducing 
the aldohy dogenous group and from phtliallio 
anhydride P Ivarrikov A Frost and M 
ScHAPiRO Influence of hcatmg on the catalytic 
activity and other qualities ot zinc oxidt The 
greatest catalytic activity is exhibited when the 
catalyst is heated to 230“ Ihe temperature of heat 
mg does not affect tlie crystal lattice of the zmo oxide 
A considerable growth of crystals beguis at tern 
IMrotiiros above 900“ M K TcHAnAKRiAR The 
formation and decomposition of chlonipliyll in the 
loav s of winttr and spring inroala Ihe additive 
ifivit of darkness upon the deoomp mitiun of chloro 
phyll permits an independent utilisation of the 
i{uaiititv of chlorophyll as a method of distinguishing 
spring forms from wmtor forms V Novikov and 
h. UEaBEB The inducing of rubber formation in 
plants by ultra violet nvys The seedling of the 
tau sagiz rubber plant from seeds exposed to irradia 
tion of a quartz miniiry lamp showed a great 
increast in uitivity of the catalase Plants grown 
from irradiated si^ produced a gnator quantity 
of rubber than the controls B B Polyrov The 
tyiies of eniHion and their distribution according to 
the goomorphological conditions A general claasihea 
tioii IS off( n d of till forms of rock erosion and thoir 
gtni til conmxion is briefly outlined 

Komr 

Royal National Academy of the Lincei Communications 
n eolved during the vacation 1933 A Behpobad 
S tellar currents about R A 14h + 62° Decl Q 
Majobara Niw investigations on metallic photo 
rosistanoe Results obtaineil with deposits of 
aliimiiiiiim and of sodium are described M Camis 
B ndoplouno pressure and atmospheric prissiiro 

1 xperiments with sheep and rabbits confirm tht fact 
that lowering of the endopleunt prossuro accompanies 
dumnution in the atmoaphonc prossun (r Slorza 
Draoomi Multiplication of scriis which converge 
I onditioiially (1) U BRonni Cirtain problems 
of the summation of divergent series B Dp B iretti 
The law of large numbers in the case, of equivalent 
aleatory numbers Maria Cibrabio Tht poly 
nomials of BemouiUi and Fuler G Abriuui The 
statics of floating and thi dynamics of buoyant y 
Luisa Pflosi Paralk lism dofmed by angular 
variations M Maouini The mfliu nee of colour on 
the photoelectric measurements of stare Various 
examples considered show that in somi lascs 
variations in the colour of stars may bo such as to 
mask those of the brightness, and that m addition 
to stare varying in relation to thoir luimnous m 
tensity, there may bo some which vary only as 
regards colour O Mezzadroli imd A Ahati 
Action of certam alkaloids on mvertase The activity 
of mvertase is dimmished greatly by the presence 
of small proportions of strychnine nitrate, the effects 
of caffeme or of quimno sulphate being for less 
marked N M^ai,nikoit Expenments on the 
multiphoation of infusoria under the action of 
oscillatmg circuits The multiplication of Para 
meetutn caudatum is accelerated by oscillating circuits, 
those of smaller diameter exertii^ a more pronounoed 
mfluence than larger ones Fausta Bxrtolimi 
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Teoth of Selaohu m relation to nutrition Different 
Rpeciee of Selaohu ehoir four distinct types of teoth 
which correspond with four different types of nutn 
ment Maboukrita Oluko Expenmcntol in 
veHtigations on the inetanioiphosis of anuria amphibia 
Transplanting experiments m relation to larval 
stages and to hormonal (thyroid) conditions Eotbo 
srmB Ruska Inveetirations on the development of 
the pronephros of am^ibia R Novbllo Observa 
turns on the ohloroplwts of the palm O Moauzzi 
The ezistenoe of tranioieuronio degenerations 


Forthcoming Events 

[Meetings marked untA on (utaruk art open to ike pubho ] 

Monday, April 16 

Royai. Socisty or Abts at 8 — Prof J G Gray 
Qyroeoopes (Thomas Gray Lecture Suooeodmg 
lectures on April 83 and 30 ) 

Royal GEoaiiAniiCAL Socixty at 8 30 — Prof h do 
Martonne The Andes of the North West Argentine 

Tuesday, April 17 

Euanuica Sooikty at fl 15— (in the rooms of the I innean 
Society Burlington House Piccadilly W 1) — ^A 

Symposium on Birth Control Speakers Hepro 
sentativea of the National Birth Control Amociation 
and the Society for the Provision of Birth Control 
Clinics • 

Wednesday, April 18 

Royal Sorinv or Abtb at 8 — W R Gorlon The 
Utilisation of Coal 

Socivty fob CoMSTBUonya Bibth C introl anr Racial 
Fboorkss at 8 — (at the Essex Hall Essex Street 
Strand W C ) — Dr Marie Stopra Lord Dawson s 
Contmcratives Bill what has happened and what 
must still be done 

Thursday, Apnl 19 

( HEMicAi hociBTY at 8 — (at the Royal Institution 
Albemarle Street London W 1 ) — ^The Right Hon 
Lord Rutherford The Feriodi Law of MendeldeCl 
and its Interpretation (lecture to commemorate Iho 
(.entonoiy of Mendeldeff) 

Fnday, Apnl 20 

Royal lasTmTioN at 9 —Prof P M S Blackett 
Coemio Radiation 

Elkctrical Absociatiob rca Wombn Apnl 19-20 
Ninth annual conference to be held in London 
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Professional Organisations and Modem 
Industry 

F a survey of modem mdiutry from any point 
of view four tondenoiea are easily diaoemed 
as oharaotenstio of conditions to day m contrast 
with those of a couple of decades ago The first 
of theee tendencies is the growing scale of mdua 
trial enterprise and particularly the growth m size 
of the industrial unit It is true that the number 
of small firms m British industry remains sur 
pnsingly large but the growth m size of the leaduig 
firms 18 unmistakable particularly in chemical 
industry Although chemists are employed in 
such an immense range of industries those 
employed by really large firms represent a very 
considerable proportion of the numbers of the 
profession who are engaged in industry 
The second tendency is the growing complexity 
of modem industry Not only is competition, 
whether m national or international markets 
generally more severe but also the complexity of 
manufactuimg problems has mcreased The range 
of products produced by an mdindual firm will 
frequently bo found to have multiplied several fold 
and the reactions mvolved m the displacement of 
old by new products frequently present those 
responsible for the direction of industry with some 
of their most difficult problems 

Both the growing scale of modem mdustry and 
the mcreasmg complexity of its operations have 
made the wise duection of industrial enterprise 
one of the outstanding needs of our tune The 
importance of teohmoal factors m administration 
has increased at the very tune when the oonse 
quenoos of a mistake m administration have also 
increased their power Society can no longer 
afford to allow large scale enterprise to be directed 
by the enirepreneur and is already begmmng to 
realise that our mdustnal prospenty largely 
depends on the direction of industry being based 
so far as possible on definitely ascertained facts 
and not on expenenoe 

Closer consideration of this question of scientific 
management bnngs to light the thud factor which 
ohuactenses industry to day The morease m the 
average size of the industrial umt has been aooom 
pamed by a growth m the unportanoe of the 
duties which fall to those occupying the higher 
salaried positions There is already a pronounced 
tendency for sataned buslnees administrators to be 
professional men and for those at the head of 
large oonoema and bearing the reeponsibdity of 
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nttunate deoinoiu to be drawn eitlier from pro- 
fiMunwl mm or from those who, hke the aoeoant- 
ante, are tending to come under profraaional 
influence There la lees and leae place m poaiticma 
which carry powers of ultimate direction for men 
lacking professional technique and that kind of 
tr aining and expenence out of which a teohmque 
is now being evolved It u probably true, aa 
Prof Carr Saunders has suggested, that under a 
system of large scale commercial and mdustrud 
organisation, all those who occupy the important 
positions will oome within professional associations 
or at least under professional influenoea It is 
oertam that the incompatibility of proflt making 
with profession alism is no longer an obstacle to 
the spread of professionalism through industry 
dooely related to this is a fourth factor — the 
extent to which the spuit of semoe is taking hold 
of industry This may be seen on one hand m 
the way m which oo operation between the manu 
fimturer of a product and the users is feoihtating 
the development of products giving better service 
It is equally seen m the growing degree to which 
men of high personal character and cultural vision 
are finding m managranent a sphere of social 
service One of the fundamental oharactenatias 
of the professional outlook is its emphasis on 
service , and to the extent to which the control of 
industry passes into professional hands we may 
expect to see the spint of service mcreasingly 
influence its conduct Apart from this, there is 
a marked and growing tendency m pubhc oinnion 
to judge large scale industry by the fidehty with 
which It serves the pubhc weal rather thm by 
its success in amassing huge profits 
These four tendencies are of fundamental 
importance in considering the position of pro 
fessumal oiganisations m relation to industry 
When m the eariy years of the British Association 
of Oiemists there were formed witiun that mgan 
isateon groups of chemists engaged m spemfio 
industries, such as the Guild of Textile Chemists, 
or the Guild of Dyestufls Chemists, it was thought 
that one of their functioiiB might have been to 
asaist m the growth of indusfeial oo operation, 
either in such matters as mdustnal safety or in 
representations to the Government on matters of 
pnUio pohcy Dunng the last ten yean, apart 
from the growth m stxe of firms in chemical 
mdustiy, such assocwtions as the Association of 
Biituh Chemical Manufeotureta or the Federation 
of British Industries have grown up, which are 
giving regular attention to such matten and 


through which corporate rejneaentations to Govem* 
ment are naturally and readily made by accredited 
repnaentntives of industry Such aasomatsons 
obviously already have within them the germ of 
the ‘oouncils of i^ustry’ advocated by Mr Harold 
Macmillan and othras as a basia for an industrial 
parliament 

The funotimi of professional oiganisaticm m 
indusfry from tins pomt of view must obviously be 
somewhat narrower To admit this is not to deny 
the value and imperative necessity of defence 
associations To be effective, lepreaentations to the 
State from a body of industrud professional 
workers must obviously be confined to matters of 
defiute professional importance, such as con- 
ditions of employment, training and so on In 
this field, however, very usefiil work remains to 
be done The mcrease m the sue of the industrial 
umt, so fer as the chemist is concerned, has 
probably tended to mcrease his security, conditions 
of service and remuneration The expenence of 
the Bntish Association of Chemists, however, 
indicates that there u still a great deal of work to 
be dime m protecting the mterests of chemists 
em^yed m has CHganised industries and by 
smaller firms Probably the risk of undercutting 
m the prafesnon of chemistry is less to-day than 
m the past, but it is to the credit of the profession 
that such a relatively large proportion of those 
holding senior or secure positions m industrial 
work are members of their professional defence 
assooution 

Education u a matter m which professional 
assocutions have always been more or less in- 
terested Under modem industrial oonditicms 
their active concon u more than ever requited 
The task of planning educational pohcy, not merely 
qualitatively but also quantitatively m relation to 
the recrmtment capacity of industry, can scarcely be 
solved without oo operation from tiie professional 
oiganisatums, worthy of the best efforts of even 
the Institute of Chemistry’s fine record 

One efl^ of the mcrease m sfre of the mdustnal 
uni t ban been to dimintsb the mobility of the 
jaofeasional workers m mdustiy Thu has some 
bearing on both profes si onal and industrial 
efficienoy It moreasea Uw nsk of groovimas and 
mihtates against the Influx of personnel, leas femibar 
mdeed with the detail or teidmique of an industry, 
but more receptive of new ideas and better able 
to exercise a detadwd critical view Thu u a 
matter of snfficieint importance to research tw 
ment the attention of professinfnsl associatmu. 
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It ahould not be Impoanbk to suggeet some 
sy s te m of ezohuge or mterohange whudi would 
be of unmense vahie to all oonoemed • 

The question of mdustnsl safety itself is by no 
means outside the legitimate sphere of work of 
professional associations In the mam it is true 
their most effective work will be done through the 
maintenance of a high spirit of pubho service 
among their members, but recent events suggeet 
that on occasion something more may be required 
It IS at least open to discussion whether when a 
firm, for good or bad reasons, declines to accept 
the protection of the patent law and operates a 
secret process, the habihty to disclose the full 
details m the event of any accident or loss of 
health or life should not be one of the risks monrred 
It IS inconsistent with the ideal of a profession to 
permit the concealment of information which may 
have a vital bearing m health and safety m other 
quarters of industry 

The second and third charaotenstics of modem 
mdustry, its growing complexity and the growth 
m importance of the duties which fall to the lot 
of the professional worker occupying the higher 
positiona m industry, more than balance, however, 
any loss of mfluenoe of his professional organisa- 
tions Professioiial influence m industry is now, 
and to an mcreasing extent will be, exert^ largely 
through the mdividual members of the profession 
occupying important posts m which professional 
ideals influence industrial decisiona and pohcy 
This factor alone makes it essential that pro 
fessionid organisafeons themselves should oor* 
poratdy not only be ahve to these possibihtiee 
but also arumated by the very highest professional 
traditions Professional wcHdcers, individually or 
odleotively, are mterested m doing a job well, m 
industrial and professional efficiency , only pro 
fessional association can secure them the im- 
pendence m which the finest professumal ideals 
flourish and are practised 

There is probably nothing more 'Heeded to heal 
the ills of our indnstnal and social world to-day, 
whether regarded from a national or from an 
intematumal point of view, than the spread of 
just that spirit of service wduoh is the qnmteasence 
of the professional qpint The extent to iduch 
that spirit has already found a foothold m industry , 
and to wdiidi it is already expected of industry, 
should embcdden all scientifio workers to addnss 
themselves individually and ocffieotively to the 
task of relating knowledge and power m the 
servioe of society and industry 


About Birds 

(1) Northward Ho '—for Bvrda from WM Moor 
landa of England to Moorianda and Mcurahea of 
SeoUand and Shetland, Oland and Lapland By 
Ralph CSuslett Pp xvi+188-t-44 plates 
(London Country Life, Ltd , 1933 ) 16« net 

(2) Birds from the Hide Described and photo 
graphed by Ian M Thomson Pp xi-f 108-1-63 
plates (London A and C Block Ltd , 1933 ) 
12s 6d net 

(3) Emhaum of Habit in Birds By Edmund 
Selous Pp 296 (London Constable and Co , 
Ltd 1933) 10s net 

(4) Monographie des misanges d’Ewrope Par 
Marcel Legendre (Enoyclop6die ormthologique, 
Vol 6) Pp 124-1-6 plates (Pans Phul 
Leohevaher et fils 1932 ) 36 francs 

(6) Anatralian Finches in Bush and Aviary By 
Neville W Cayley Pp xix-i-266-{-21 plates 
(Sydney Angus and Robertson, Ltd , London 
Australian Book C!o , 1932 ) 12s 6d net 

(6) The Nidifioahon of Birds of the Indian Empire 
By E C Stuart Baker Vol 2 Turdida — 
Stumida Pp vu-f564-f6 plates (London 
Taylor and Francis, 1933 ) 30s 

T here is no branch of soologioal saenoe which 
offers so wide an appeal to human interests 
and so many avenues for the aoqnisitioa of new 
knowledge as the study of birds , and so it is with 
books about birds At one end of the scale are the 
systematic, cataloguing, dry tomes devised for the 
use of the specialist and no other — matter without 
much life , at the opposite end are those volumes 
which place all their ogjffi m one basket, the 
photographs meant to catch the eye and the pence 
of a Nature loving pubho — hfe without much 
matter 

It IS very noticeable that dunng recent years a 
change has been coming over both extremes 
Perhaps tiie stress of competition of numberlees 
bird books, perhaps the demands of the reading 
puUio for more mtelligent guidance, perhaps the 
re awakening of a new mterest m natural history, 
have one or all helped to raise the standard of the 
modem Inid book In any event, it is seldom 
nowadays that, on one hand, the syBtemati9 
treatise or regional feuna does not allot a large 
proportion of its space to the habits of Inrds, and, 
on the other, that the one-time picture book does 
not oontam o^servatioiui upon the objects of ito 
ph(^ogr^ihs which are of real smentifio value So 
the two extremes tend to approach each other on 
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the oommoa ground of natural hiatoiy. and the 
woenoe of bird lore gams by the change in 
mood 

From a kmg series of books about buds reoeived 
at the oflSoe of Natubc, we have made a seieotion 
of ezamplee lUnstrating the most outstanding 
types of bud books, and each u exoellMit of its 
kind 

(1) Northward Ho I’* belongs to the new type 
of pioture book , that is to say its photog^phs 
are of first quahty, and its text is well written, 
readable and observant Its speoi^ty is that it 
avoids the oommoner species and m Scotland 
makes for such as the crested tit, greenshank, red 
and blade throated divers, great and arctic skuas, 
whimbrel , and in Scandinavia for such as the 
tumstone, fieldfiuo, redwing, blue throat, wood 
sandpiper, jack smpe— most of them familiar 
enough to us in then winter garb, but to most ci 
us unknown in their breeding haunts 

(2) Ian M Thomson has found the greater part 
of his quarry in Shetland and on die Norfolk 
Broads The plates, unusual m form smee the 
pioture fills the page to the edge, are the most 
striking bud photographs the reviewer has seen 
The text IS relatively short, but it is good , some 
interesting observations, jricked at random from 
many, are the carrying of clucks m its beak by a 
water rail , the oonbrast between the defence of a 
young bittern which strikes with its bill, and of a 
young Montagu’s hamer which strikes with its 
claws the action of the latter bird and of a water 
rail, both of which played with extraneous objects 
while brooding In the description of Plate 15, 
’ beak should be back’ , as m the text 

(3) Mr Edmund Selous, whose death we regret 
to see announced, has produced quite a different 
type of bud book a senous effort to elucidate 
the evolution of habit by the mterpretation of 
laborious observabema made in the field Whatever 
habit he touches upon, Mr Selous deals with it 
suggestively the replaoement of the fight in 
earnest by make-believe ‘scrapping’ , the ongui of 
Bunple nests like the lapwing’s through movements 
associated with sex impulBes, and so to more com 
phoated nests , the beginiimg of courtship displays 
^ sex posturing , the swallowing of the fraoes of 
the young in tiie nest, as a possible addition to 
nutriment , the regular and extensive storing of 
aootna by Oshfbniian woodpeckers ss s {uoduot of 
the sunple habit of placing spruce ootiee m a baik 
esenoe few oonvenienoeof peeking The author ora- 
sklen thatthe temtonal propnetorship of birds is 


not ‘ consciously real”, but he is m error m asmim- 
mg that “temtiny” begms with the nest, and 
may notdie associated with feeding, for Amenoan 
observations suggest the presence of wmter feeding 
temtonee in some species Too much space is 
wasted on ill judged attacks against other smentifio 
workers, and the pleasure of reading is destrojmd 
by the cumberaome and mvolved style of exjues 
son 

(4) Thu systomabc account of the tits of Europe 
desenbes 15 spedes and 80 different races, but it 
u more than a desonptive catalogue, for it tells 
much about distribution and about habits, 
especially of nestmg Where the opportumty was 
so good we should have liked to have seen more 
attmnpt made at mappmg the ranges and analysing 
the relationships between the numerous geo- 
graphical races 

(5) For nearly a century and a half, the bnl 
hantly coloured weaver finches of Austraha have 
been kept m captivity, and many species have 
become quite domestioated The bud lover, 
whether he loves birds m cages, or prefers amply 
knowledge about birds, wiU find thu a oompendium 
of almost everything that u known about the 
natural habits and cage breeding of, as the 
coloured plates show, perhaps the most variously 
beautifol of cage buds 

(6) Mr Stuart Baker contmues hu valuable 

accounts of Indian buds m a secmid volume upon 
nesting, practically a supplement to the Fauna of 
India senes The mdifioation of 403 qiecies and 
races belonging to some of the most famihar 
famihes is desonbed Of 62 forms nottung of the 
nesting habits has been reoorded, and often the 
desonptions are simply of the completed nest and 
its olutob of eggs, so that much has still to be 
learned about nest building, mcubation, feeding 
and growth of the young, and so on If this woik 
encourages observation of nestmg habits at the 
expense of egg coUeoting, it will add to its great 
value to soienoe In one of the most mteresting 
nests m the world, and (me of the most oennmoo 
in India, that of the taiku bud, the anUior statea 
that the way in which the Inrd knots the thread 
with which it sews together the edges of a leaf or 
leaves, is unknown, and what posnbihties of 
observatumal results an suggested by the reooid 
of peouhar and identical dutches of the Burmese 
race, obtained frexn the same creeper upon the 
piuoh of a cottage at an interval of eighteen yean I 
IXws it mean kng life, or detailed hereditary 
transmisaon of egg ohaiwoten 7 JR 
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Egyptian Astronomy 

L’Attrotumte igyj4tenne iepma Us temps Us 
plus retmUs jusqu’a la fin de Vipoqnt AUxandnnt 
Par E-M Antoniadi Pp xi + 157+7 platea 
(Pbru Gauthier.ViUan et Qe, 1934 ) 40 

franoa 

author of thu work explains m his preface 
that, in view of the non existence up to the 
present of any book treating of the different 
branches of the ancient Egyptian astronomy m 
detail, his object is to make good the deficiency 
A special feature is an attempt to give the whole 
of the evidence on the subject which is to be 
found m Greek wnters , to this end M Antoniadi 
has copied and translated all the moat important 
passages from those authma that he has been 
able to find in the Bibhothbque Nationale at Pans 
Accordingly, we are given multitudes of passages 
translated from Herodotus, Hato, Aristotle, 
Ptolemy, Strabo, Diodorus Siculus, Lucian, Dion 
Cassius, Diogenes Labrtius, Hippolytus, Clement 
of Alexandna, Eusebius, the Ehnperor Julian, 
Porphyry, Simphoina, Proclua, Horapollon, 
Hermes Tnsmegistua, Stobaeus, to say nothing 
of Latm authors, Cicero, Phny, Seneca. Macrobius 
and Oensonnus 

There are seven chapters The first consists 
of genendities’ — ^the beginnings of the ancient 
Egyptian astronomy, presumed to have come 
originally from EHihiopia, the Egyptian pnost- 
astronomers, the temples as observatories, with 
a digression on Egjrptian mathematics (anthmetic, 
algebra and geometry), after which come some 
references to astrology and an account of various 
astronomical appliances known to have been m 
use m Egypt (the gnomcm, sundials, waterclocks, 
graduated circles, mendian instaoiments, and so 
on) The second chapter begins with tiie relations 
which the Greek philosophers who visited Egypt 
(Solon, Thales, Pythagoras, (Enopides, Demo- 
critus, Plato and Eudoxus) had witii the Egyptian 
pnests and what they may be presumed to have 
learnt from them After this a short sketch is given 
of the great discoveries m astronomy due to the 
Greeks themselves, molnding the deposition by 
the Pythagoreans of the earth from its assumed 
jfiaoe in the centre of the universe, and the antici- 
pation of the Oopemlcan hypottieais, partly by 
Heraohdea of Pontus so fiur as the axial rotation 
of the earth and the reveduhoo of the jdanets 
Meroury and Venus about the sun are otmoemed, 
snd completely Aristarchus of Samos 


The statement on pages 28 and 29 of the debt of 
the Greeks to the Egyptians will no doubt be 
found by most experts to be decidedly exag- 
gerated It u well known how ready the doxo- 
graphers and other Greek wnters were to attnbute 
to the Egyptians the mvention of every sort of 
thing , and M Antoniadi seems to take thenr 
testimony at its face value, sometimes even going 
further, as when, from a passage of Seneca to the 
effect that “The courses of the five planets were 
not determined Eudoxus was the first to bring 
this the<Mry firom Egypt to Greece”, he concludes 
that the reference is to the theory of epicycles, and 
that the Greeks owed this to Egypt Those con- 
versant with the bmitationB of Egyptian geometoy 
as it appears m the surviving documents will not 
be likely to credit the Egyptians' capacity to deal 
with a theory like that of epicycles , rather it 
required for its discovery a genius such as that of 
Apollonius of Perga, the ‘great geometer ’ , mmre- 
over, Eudoxus is not connected by any authority 
with the hypothesis of epicycles 
The same chapter has, however an mteresting 
suggestion about the Pythagoreans’ non geocentric 
system m which the earth, with the sun, the moon, 
and the five planets, revolved m circles round the 
“central fire”, namely, that the ‘central fire” was 
really the sun all the time, but that Philolaus fdt 
constramed to resort to camouflage for fear of a 
fate such as very nearly overtook Anaxagoras for 
declaring that the sun was a red hot stone M 
Antoniadi (who has also developed his suggestion 
m some separate papers) relics, first, on a com- 
parison of the descriptions by Simphcius, Stobaeus 
and others of the “central fire” of the Pythagoreans 
as contauung the creative and govermng prmciple 
m the umverso, with passages of Plato, Aristotle, 
Cleomedes and others speaking of the sun m very 
similar terms , secondly, on the odd tradition that 
Philolaus said that there were (too suns, the sun 
which we see being a sort of mirror receiving and 
concentrating the reflection of the “fire m tiie 
umverse” and transmitting it to ns, this state- 
ment agam being held to be part of Philolaus’ 
dehberate camouflage disguising his re^ meaning 
The end of tbe chapter is on Oopemious, and 
maintains that Cbpemicus owed for more to the 
Greeks than he would admit , the author quotes 
a some of passages firom Copermous, whom he 
bkes to call “the Canon of Frauenburg”, side by 
side with as tiSany oloeely similar -passages ftom 
Greek authors (Plato, AnstoUe, Ptolemy, Uleo- 
medee, PIntaroh and Afitnis), suggesting that 
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'hf ohanoine de Fktuienbiug oaUisit bun souvent 
la aouroe da son mapiraUon” 

To retam to Egyptian astronomy C!hap ui is 
on the Eg 3 rptian 8 ’ astronomioal divinities and 
their ideas on the universe, Chap it on the 
Egyptian oonstellataons, their names and their 
situations on the oiroular star map from the 
Temple at Denderah now m the Louvre (as early 
as the second millenmum b o the Egyptians 
knew at least forty three constellations) Chap v 
is on the sun, moon and planets (the Egyptians 
had of course distinguished the sodiao as the ounle 
m which they move), wiUi their names and re 
spective representations , chap vi u on the earth 
Mid the Egyptian calendar (the Egyptians had 
arrived at a year of 365^ days) The final chapter 
(chap vu) IS on the astronomy of the great 
pyrunids It consists of frwty pages and gives a 
mass of details about them, their dimensions, 
their exact mnentatKm and their supposed astro- 
nomical significance, with special emphasis on the 
sloping enfrance passages which, being almost 
exactly m the jfiane of the meridian, were adapted 
to serve as “colossal meridian instruments, by far 
the largest ever constructed ’, in the observation 
of the drcumpolar stars 
The attraction of the book is much enhanced 
by the highly mteresUng plates and illustrations 
T L H 

A Panorama of Physics 
The DevdopmetU cf Phynccd Thought a Survey 
Couree of Modem Phyetee By Prof Leonard B 
Loeb and Prof Arthur S Adams Pp xv -(-648 
(New Ywk John Wiley and Sons, Inc , 
London Chapman and Hall, Ltd , 1933 ) 
23s net 

W ITH the moreasmg omnplexity and develop 
ment of science, the tendency becomes more 
evident for textbooks to appear, not only on the 
different sub-divisions of any particular Iwandi of 
scienoe, but also on each of the various aspects 
and fiirthw snb-divisions of these branches The 
number of works essaying to give a histcmoal 
survey of physios as a whole and cmrelating the 
various sections, with due oonsideiatiao of the 
philosophical basis, bung distinctly hmited, one 
approaches the present volume with more than 
Ordinary mterest, even though it was mtended to 
meet the needs ot a oertam type of college course, 
rather than tiiose of the general reader 
The authors have attempted to compile a general 


fifteen weeks’ course open to all students of arts 
and science irrespective of previous exposure to 
‘hi gh school’ physios, and comprehensible to a 
majonty having only an elementary knowledge 
of mathematics ’The authors further state that 
it was therefore decided to “organise the subject 
m terms of the development of human ideas and 
concepts of the physical wwld’’, to give the 
I manner of their evolution mto modem physical 
science, and “at no place to mtroduce equations, 
laws, or phemnnena without estabhshing their 
ongm and their relation to other portions of the 
subject’’, the latter bemg “m every case shown to 
be Ae result of a controlled experiment or observa- 
tion, or else a relation derived firom such facts’’ 
It IS not to be wondered at that the task u admitted 
to have proved exceedingly difficult, and one 
marvels at the range of matter covered m a text 
which copes with such extremes as giving (m a 
footnote) an explanation of the sine of an angle 
and, later, the Lorents transformation formube, the 
Planck equation and the Einstem specific heat 
expression, or expounding why the formula of 
water is H|0 and not HO and givmg, seven pages 
farther on, the Wbhler synthesu of urea, and m 
due course a detailed table of the extra nuclear 
electromo configurations 
Every imaginable topic seems to be mcluded 
from the phlogiston theory to the Heisenberg 
uncertainty prmoiple The theme of histones 
development is adhered to throughout, while m 
the whole treatment mathematics is subsidiary 
and assumes little more than a knowledge of 
elementary algebra, although m one or two places 
the language of the calculus is mtroduced without 
any adequate explanation 
The book opens with a histoncal survey of fifty 
pages dealing with scienoe and philosophy under 
the Qreeks and Romans, as well as much general 
history covering schdasticiam, feudalism and the 
(Dhurch The foundatum and woric of the Royal 
Society receive due consideration 
The first of the five mam divisions of the book 
covers menhsnins from the incline d plane to the 
theory of relativity , in the second p^, heat and 
structure of matter, we go from thermometen 
and elementary heat to the lawa of thermo- 
dynamics, oitropy (which is vagnely discussed, 
but not defined), lowing whidi the rise of 
chemistry, gases, mean free path. Brownian move- 
ment, Van der Waals* equation, atomic field 
forces ud quantum theory pass kaleidosooploaHy 
before the reader The next secthm, devoted to 
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eleotndty and mognetum, oorera HMwell • kva 
and the magneton, and u auooeeded by light, 
when, unlike m the oaM of the other aubjeota, 
elementary matter u omitted, but which m twenty- 
seven pages manages to range from Newton's 
spectrum, over the wave and oorpuscular theories, 
to the ether, the interferometer and the Miohelson 
Morley experiment The final section, on the 
electnoal struotun of matter, and the new ph3rsioa, 
IB perhaps the most ambitaoos in its oompnhensive 
ness, for hen the ramifications of tiie quantum 
thewy an enlarged upon, with the addition, 
among others, of paragraphs on the Zeeman and 
Compton effects, artificial transmutation neutrons, 
cosmic rays and wave mechamcs and its develop 
ments A complete enumeration would, m fiaot 
cover almost every field of modem physical 
reseanh A detailed bibliography of works for 
subsequent reading is appended Apcuii from 
some Wilson cloud track photographs, and in 
particular, excellent ones in oonnexion with 
the most recent work on disint^(ration and 
the neutron, the book is illustrated only by 


a sparse sekotion of conventional line dia- 
grams 

It IB undeniable that the authors have aooom- 
plished a remarkable undertaking The text is 
thoroughly up to date, and readable m style, 
while the absence of heavy mathematics must 
commend the book to a wide circle On the other 
hand of course, the immense range attempted has 
necessarily restricted to a minimum the informa- 
tion on any given topic The difficulty u to 
estimate the probable effect of a study of a work 
of this class on any particular type of reader. 
The person who wanted to know “a httle about 
evDiything’* would undoubtedly feel he was 
ideally served , the ky reader would probably 
be unequal to the task of orientating his nund to 
get a true perspective of modem science, although 
he could not fail to gam much useful information , 
the general scientific man might feel that he had 
been provided with a readily digestible refresher 
course, and the expert that the complex picture 
of contemporary science had been considerably 
clarified N M Bliqh 


Short 

Hmdbwih der Bvxkenue da Menaehen und der 
Tten Hmsosgogeben von Prof Dr Carl 
Oppenheimer, ZweiteAuflage Erg&nsungswerk 
Ba^ 1 Halbband 1 Pp xv+698 Band 1, 
Halbband2 Pp xv +601-1154 (Jena Gustav 
Fischer, 1933 ) 74 gold maiks 
Thbsi volumes are of the kmd tiiat fill the user 
with awe inspired gratitude and the reviewer with 
awemspired terror That is to say, they are 
oompiktimiB exemplifying to the himeet degree 
German thoroughness m surveying and abstraefrng 
literature 

The two volumes before us aotuidly oonstitute 
two half volumes of a single volume , they run to 
1154 pages altogether, of which the last 24 are 
devotM to a subjeot index The doubk vtfinme 
constitutes a supplementary volume to volumes 1, 
2 and 3 of the second edituu of the "Handbuoh”, 
published scune eight to ten yearrsgo Presumably 
volumes 4-10 of the “Handbuoh" will require at 
least another two supplementary doubk mumes 
also 

Even those who have some ocmception of the 
rapid strides made in bioohemistro during the last 
decade must be astonished at the extent of the 
work done, as indicated by the soope of these 
supplementary votumee A hst of those who have 
ooUabented in their production with Dr Oiri 
Oppenheimer, the editor, is snfikiettt goailstee 
of their adequacy in oaixving out bis ambitions 
purpose, which is to bring tLs original “Handbuoh” 
so »r aa poaribla up to date at the end of 1932 


Reviews 

The names of Profs Abderhalden, Baudisoh, 
Butenandt, Hoppe Seyler, Krebs Pringsbeim, to 
take a half-dbxen at random make further reoom 
mendation supererogatory It should be stdfioient 
to say that the three orudnal volumes of the work, 
to which theee two volumee are supplementaiy, 
cover the buihliiig materials of animal tissues, the 
biochemistry of we cril, and the field of gmenl 
unmunologiLal chemistry This suppkmentary 
volume IS mdispensabk to those who possess the 
mam work, and will also be of great value to 
thoee who are not so lucky ALB 

The Bomanee of Baeareh By L V Redman and 
A V H Mory (A Century of Ptmtoss Senes ) 
Pp x + 149 (BidlamMe, Md 'Ae Williams 
Wilkins Go , Londm Bailhbro, Tindall 
and Cox, 1933 ) 5s 

Ton book deja^, m concise yet lumd and 
fehcatous terms, “the viewpomt cf teaearoh and 
Bomeuiing of its methods, its devekqiments, and 
its achievements” The man of soieaoe and the 
technologist, no less the tinwinng kyman, 
win find jnooh that will mterest them , hut to no 
one wUl it make a stronger appeal than the research 
student, especially the young mveetigator who is 
on the thrwiold of an industnal oaxeer 
Notwithstanding the small oompaas of the book, 
the authors have succeeded m presmting a 
dehg^tfril sketch of the p r ogres s of xesearoh m 
many branolUs of biokgiQal and physual science, 
m sbiDwing how ths oanmnnity has banefited from 
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the patient reaearohee of thow who aonght no 
perac^ reward and m lUiutrating and expUn 
mg the major problema which mnat be solved 
b^ore a laborat^ diaoovery can be snooeaafnlly 
toanslated to a hugeacak prooeaa Aa dueotor 
and aaaooiate director of teaearofa to the Bakehte 
Corporatioo the anthora have had ample oppw 
tunity of leahamg the advantagea which relralt 
from auatamed mveatigationa so they do not 
hesitate to preach reaeai^ to those who are more 
mtereated m its exploitation than m its promotion 
It la a stimulating book and deserves to be widely 
read W H B 


Modem Coffee PUmixng By E G Wmdle Pp 
XI +232 (London John Bale Sons and 
Duuelaaon Ltd n d ) 10s 6d net 
Thb author of this book is a planter of more than 
fifty years eimnence m the coffee distncta of 
South India His experience thus dates from the 
days when coffee was grown without shade before 
the disease HemiUvi txutatnx levied such a heavy 
toll on thu mdustry m the East The book is 
addressed to planters and is based on personal 
expenence and observation It is seldom that one 


has the privilege of reading a book on a particular 
crop written by one who has made it his life 
study and has at the same time earned his hveh 
hood from it Though wntten primarily for the 
coffee districts of South India whore coffee has been 
grown smce the seventeenth century the book 
should prove of great value to other coffee 
growmg countries especially those where the 
mdustiy is comparatively young Local conditions 
vary from one country to another but knowledge 
of a particular crop which has been acquired % 
expenence will always prove useful elsewhere to 
anyone who makes an mtelli^t study of it 
The dedication of this book to His Highness 
the Bfaharajs of Mysore m grateful acknowledg 
ment of the benefit to the Coffee Industry resulti^ 
from the eetablishment of the Coffee bxpenment 
Station at Balehonnur is welcome evidence that 
the author has put mto practice the results of 
research to his own benefit 


ConsMutton and Health By Prof Raymond Pearl 
(Psyche lliniaturea General Senes No 60) 
Pp 97 +5 plates (London Kegan Paul and 
Co Ltd 1933 ) 2s 6d net 
Tms httle book is an expanstcm of a lecture givm 
at the Army Medical Centre Washington It 
diBonsses the fsoblems of the human oonstitotion 
with the auttos usual Imadity of style takmg 
the view that the oonstitutioo of an individoal is 
determined not onfy by his geoetio inheritance but 
also by the eximdes of his hfistiine such as the 
infeotions to which his body may have reacted 
poducing immunity The oonstitutioa of an 
indtviduuu therefore subject to change tiurooghout 
his history and statistacal tieatmoits are necessary 
to determine the mter-relationshipa involved m 
the senes of complex vanaUes anatomical physlo- 
kgual peyohotoglcal and pathologioal which 


characterise a human being The asthenic and 
pyonic types are regarded as merely extremes m a 
contmuous senes Dysplastic or asymmetnoal 
types also occur havmg for example legs of me 
somatological type uid trunk of anothw Such 
may be regard«l as a coarse form of mosaic 
inhentanoe All the general modem biological 
mterpretations are touched upon 

lelande of the West By Seton Gordon Pp 
XV +211 +47 plates (London Toronto Md 
bourne and Sy^ey Cassell and Go Ltd 1933) 
16« net 

DiscBimvx books on Scotland even of the west 
of Scotland have appeared m unusual numbers 
during the last few years most pitcbmg their 
appem to the alien tourist The book before us 
18 not a guide book to the western istos but a 
senes of essays de^ng with one and another 
aspect of the islands and their hfe human and 
animal from Skye and the St Kilda group to 
Alisa Craig and wandering beyond these bounds 
to Scilly and Connemara Yet we doubt if any 
oUier book can convey so vividly to the mind of 
the reader the lonehnm and pathos as well as 
the camaraderie of existence upon these outliers 
of civilisation The result is partly due to the 
fine word pictures of the islands and their people 
but also to the way m which myth and tradition 
have been interpolated to illustrate a mental 
outlook which belongs to the past and as one 
would expect there is much said about the wild 
life of the places the author has taken such pams 
to visit The book is illustrated by striking and 
beautiful photograjihs 

Die Faden Elektrometer Von Theodor Wulf Pp 
147 (Berlm and Bonn Ferd IXiromler 
1933 ) 0 gold marks 

It is useful to have such a complete account of 
the string electrometers Although the theory 
relates to eleotromeiters m general Uie greater 
jp^ of the book deals with string electrometers 
Their construction use and calibration an dee 
onbed m great detail The double string electro 
meter is treated first and the single-string seccmd 
In the latter cose is a first account of the attain 
ment of enhanced sensitiveneM by luing such 
potentuUs and distances between plates t^t the 
string IB approaching on unstable oonditioD The 
measurement and raeot of the capacity of the 
mstrumeot ate described at length 

Covira de mdeanigiis raltonneUe (Cours de la 
FacultddesSoienoesdeFans) Par Jean Chacy 
Tome 2 Dytumuque dea maUneU 

vi+460 (Pans Gauthier ViUars et Cie 1938) 
80 francs 

This vrdume takes the reader throng the me- 
chanics of systems fifilowing the wmk ot ^ 
earUer volume on the dynamics of pcmt bodies 
Hie two volumes together fivm a course which 
will suppfy the umvi^ty students need up to 
the stage required ftir the degree m. mathroirtics 



April 21, 1934 


NATURE 


507 


The Giorgi (MKS.O) System of Umts 


S EVERAL years ago, Prof Ghoyaniu Qiorgi, 
professor of mathematical physios m the 
Umversity of Palermo, {nropoeed a new system of 
electrical umts At a meeting of a section of the 
Advisory Committee on Nomenclature of the 
International Electrochemical Commission m 
October last, a resolution was passed mviting 
national committees to express their oj^ons on 
the extension of the senes of praeticid umts at 
present employed m electrotechmce m the directum 
of Prof Giorgi’s s 3 nBtem 
In this system there are four fundamental umts , 
namely, the metre, kilogram, second and ohm 
Dealing Brat with meohamoal umts and their 
relation to the COS system, the changes are 
nmplo We then have 


Length 

Mass 

Tune 

Velocity 

Momentum 

Force 

Energy 


Power 


1 metre — 10* C G S umts 

1 kilogram = 10* , , 

1 second =1 „ 

1 m per sec — 10* „ 

1 kgm at a vel 

oflm persec — 10* , , 

1 VIS* = 10* dynes 

1 VIS acting 

through 1 metre — 10’ C G S umts 
- 1 Joule 
= lO’CGS - Iwatt 


When, however, we pass to electromagnetio 
questions, we are met with a difficulty Maxwell 
attempted to express the measures of the vanous 
quantities occurring in terms of the three funds 
mental variables of mechamcs — ^length, mass and 
tune , and found that, without fimther assump 
tions, this was impossible 
The fundamental eleotncal quantities are four 
m number, and other quantities occurring can be 
expressed in terms of thesef We have the 
strength of an electric charge, t, the strength of 
a magnetic pole, m, the permissivity of air, or 
a vacuum, the permeability of air, or a vacuum, 

|i. The measurements we make connecting these 
four quantities with our three mechamcal umts 
are three m number namely, the force between 
two charges, the fence between two poles, the 
force between a current element and a pole, or 
alternatively, the fnrae. between a current arouit 
and a magnet Thus we have insufficient expen 
mental iMults to express our four fundamental 
eleotnoal quantitiesm termsof ourmechamcal umts 
We are left, as is well known , with the result 
that the dimensions of are those of fhe 

reciprocal of a velocity, and we can proceed no 
further without some additional assunmtion We 
cannot say what are the dimensums of (i* and K, 
m terms of mass, length and tune We know, 
of oourse, tiiat the velocity is that of the propSiga- 
tion of eleotromagnetio waves, but that does not 

* VTi aauie ihm by Prof Qkni In one of Uipmen to the 
1^ etoattefov qoMatUei 


add to our knowledge of the dimensions of and 
Kt An additional fundamental umt is required 

Maxwell’s systems are based on one or other 
of two alternative assumptums one — ^the electro- 
static system — that K, is umty and therefore 
|i. «= l/V*. where V is the velocity of wave 
propagation the other — ^the eleotromagnetio 
system — ^that pt u umty and K, therefore equal 
to 1/F* In the first, JT, — 1 gives us the fourth 
fundamental quantity, while m the second p* = 1 
takes its place as such 

These are not, however, the only possible 
assumptions Any one of the quantities vre wish 
to define might be assumed as a fundamental umt 
It might for example, be a quantity of electricity 
measured by its electroohemieal effects, or m some 
other way mdependent of that already employed 
when measunng the force between two ohugre — 
this has been devdoped by Prof W Cramp m 
a letter to Natubb* — or a current of electnoity 
measured in a similar manner This was Prof 
Giorgi B suggestion m some of his earher papers 

In hiB later papers, he adopts the resistanoe of a 
certam bar of metid, and thus we have his 
M K S R system Any smtable bar of metal 
might be taken for example, the resistance 
between the ends of the standard metre But it 
IB umversally agreed that any 83 rBtem of praotical 
umts must be the volt ampere ohm system, and 
this fixes the umt of resistance as 1 ohm Prof 
Giorgi therefore takes as his fourth fundamental 
umt a matenal bar having a resistance of 1 ohm, 
or more exactly 1 mtemational ohm, and fixes 
on a oolumn of mercury at a temperature of 
0° C , 106 300 cm m length, havmg a mass of 
14 4521 gm Thus except for the 4ic question, 
we arrive at the M K S n system 

The C G S system is based on Coulomb’s law 
of force between two electno charges written m 
the form 

Force ■= 

Prof Giorgi prefers to use Heaviside’s form 
Force = ec*/47tJf,r* 


and thus eliminates the 4n m the expression for 
magnetomotive force 

to the C G S system we have magnetomotive 
force = 411 ampere turns and the umt of magneto- 
motive force IS l/4ic ampere turn, whereas on 
the Heaviside syst^ the umt is the ampere turn 

The effect of this is to throw the 4 tc mto tihe 
value of Kt Thus we know that, in air, on the 
electrostatio system, when r >=> 1 cm = 10 • 
metre and = 1 C G S umt » 10 coulombs, 
then the force of repulsion is 1 dyne » 10*' vis 


Hence 10** 


1 

4x£, 


il* 

10 -* 


and J:. - X 10» , 
4it 
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or as Prof Qiorgi writes it modifioation, or substitute for them his absolute 

. practical system 

Jf, _ ^ X 10* L, To sum up, quoting again from the same paper 

*" “In order to derive eieotric and magnetic units 

where L stands for the umt of lengtli, the metre from mechamcal umts, a fourth fundamental unit 

In the above, for the sake of simphcity, is necessary In the C G S electrostatic and the 

Coulomb’s laws have been assumed as the basis CGS electromagnetic systems, the fourth unit 
of the theory on which the system rests Thu, assumed u respectively the electrostatic or the 

however, is by no means necessary In a very electromagnetic constant of free ether, but this 

interesting article in the “Enciclop^ia Italiana — has many disadvantages For the absolute prac* 

E^tnuta, Theona della”, to which Prof tioal system the fourth unit is the ohm ” It would 
Giorgi very kindly referred the present writer in be more accurate to say the international ohm, 

r^y to a request for information on some pomts defined as the resistance of a certam column of 

or theory, he has m the moat lucid manner mercury ‘ 

“develop^ the three fundamental schemes, pre It should be noted, of course that the two 
Maxwellian, Maxwellian and eloctromc Any of changes from the CGS system suggested by Prof 
these can be taken as the starting point Gioigi are quite independent 

As Prof Giorgi stated in a paper read before Heavuide’s suggestion as to the 4ic could be 
the Electncal Congress at St Louu in 1904, neither mtroduced without adoptmg Prof Giorgi’s proposal 

the CGS electrostatic nor the CGS electro- to take the mtemational ohm as the fourth mde 

mametio system u touched Scientific workers pendent unit B T G 

wdl be free to use any one of these systems without > namu us sss Sept 3 itni 

v/ The Inheritance of Acquired Habits 
By Prof E W MaoBbide, f b s 

F or the last five years, experiments to teat by Mr E BoulenMr, then curator of reptiles in 

the hentabihty of acquired habit have been the Zoological Gardens, and by myself, during the 

m progress m the Zoological Laboratory of the years 1910-1924 we were able to show that 

Imperial College of Science under my supervision animals of this race exposed for long periods to 

and an account of the work may bo of mterest a black enviriHiment do show definite reduction of 

to readers of Natobb the yellow pigment But even if Miss Sladden 

The first part of the results of these oxpenments had been successful m getting her animals to 

has been published by the Royal Society the breed, the length of time mvolved would have 

second part is almost ready for publication Misa been prohibitive, smee the adult condition u only 

Sladden, who earned out the work began by rear attamed after four years’ growth Therefore we 

mg the young of Salamandra maeulomi and the eggs sought for a convement expenmental animal 

of Alylu obOeintana, thus endeavounng to repeat m which the generations succeeded each other 

Kammerer’s work It became evident, however, more rapidly 

that wo did not poesess the eqmpment neoessaiy Some years ago (1912-1916), m conjunction with 
to provide the conditions which would mduce those another pupil (Miss Jaokson, afterwards Mrs 

animals to breed We succeeded m confirming Momertahagen), 1 conducted expenments on 

some of Kammerer’s statements about the effect breeding the stick msoct, Carauavut moroaus, and 

of the environment on the habits of one generation I found that this msect, whoee normal food in 

Thus it is qmte possible to mduce Alytea normally England is privet, could be forced by starvation 

a land ammal, to adopt on aquatic life , and m to feed upon ivy I therefore suggested to Miss 

regard to Salamandra we were enabled to explam Sladden that she should test the development of 

Herbst's failure to obtam Kammerer's results this ivy feedmg habit This insect offers great 

There are two distmct races of Salamandra advantages when used as an expenmental animal 

maetdoaa, an eastern and a western In the latter. It is p^henogenetio males only appear m 

which mhabits the Jura and the Vosges, the small numbers every five or six generations and 

yellow pigment Is arranged m two longitudinal when they do appear they are at once reoognisable 

bands on the back, over a general body oolour of by their smaller size and different coloration 

black Miss Sladden has reared anunals of this llie parthenogenetio msect produces about 160 

race from birth to an age of three years m boxes ^gs a year which take about three months to 

pamted inside with bright yellow and also m boxes develop there is no metamorphosis and as there 

pomted deep black inside In neither case could are no wings the nymph is morphologically similar 

we detect any alteration m the amount of yellow to the adiUt 

K ent as a result of the oolour of the background The plan adopted was to isolate the just hatched 

le eastern race, however, which formed the young, keeping each one m a separate box These 

subject of Kammerer’s reseuches, the yellow boxes were made of metal they were circular 

E ent is arranged as a senes of spots over a and had glass covers In each box was placed a 

L background , and by expenments conducted small piece of ivy leaf At the end of two ^ys 
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about ten per cent of the innecte had begun to 
eat ivy, the rest had not touched it If we had 
roaied firom these insects alone we should have 
l>een accused of selection but we adopted a 
different plan (suggested by my colleague, Mr 
Hewer) The ninety per cent which refused ivy 
were given a bit of privet leaf to eat and so rescued 
from starvation Then after ohe day the pnvet was 
removed and the insect was agam provided with 
ivy This second provision of ivy was called the 
second presentation’ If after two days more the 
insect still refused ivy, it was agam given pnvet 
for a day The majonty of the insects accepted 
ivy at the second presentation but some held out 
until the third, fourth, or even fifth, presentation, 
and one recalcitrant held out until the tenth prosen 
tation 

We started the experiments with 125 females 
All the young which accepted ivy at the same 
presentation, to whatever mother they belonged, 
were classed together, and when they in turn 
became adult the eggs of each class were mixed 
together From each mixture 100 eggs were 
selected in order to roar the next generation In 
the second generation, in place of ten per cent 
no less than eighty per cent of the insects accepted 
ivy when firrt presented, that is, at the first 
presentation in all, 800 msecta were tested In the 
thud generation nmety five per cent accepted ivv 
at the first opportunity and 2 000 insects were tested 

Thus with those msects, wo reached exactly 
the same conclusions as those arrived at by Prof 
McDougall with regard to induced hahits in rats 
namely, that when members of one generation are 
compelled to adopt a new habit a residual effect 
of this habit is earned over to the next generation, 
so that the young insects adopt the new habit 
more qmokly than did their parents We claim 
however, that the stick insect gives more con 
elusive results than the rat because although we 
think that Prof McDougall has overcome all hw 
chfiiculties, yet there were very senous objections 
to be fac^ with rats, such as possible mass 
suggestion, parental traimng etc , which are 
obviously mappkoable to insects 

What many people fail to realise, however, is 
that this transference of a residual effect of habit 
IS the central pnnciple of Lamarckism, clearly 
and uneqmvocally expressed by Lamarck himself 
He said that “the environment produces no direct 
effect on the animal’’, hut by making new needs 
(for example, the necessity of eatmg ivy or starving) 
it forces ^e animal to make new efforts to satisfy 
them, and ‘ if these needs eotUtnue for a long lime 
then the animal’s efforts become habits ’ and 
habits by causing the use of some organs more 
and others less br^ about the enlargement of the 
former and the dimmution m sixe of the latter, 
and these changes are preserved by reproduction 

This article is written m the hope that other 
mvestigators will take up this question and repeat 
the experiments using other animalB, especially 
other insects, as subjects , for only by such 
experiments can this ftuidamental pnnciple be 


settled Indeed, expenments with the larvsa of 
moths were begun some years ago by Dr Thorpe, 
of Cambndge The attractive feature about such 
expenments is that the percentage of mortahty 
18 very low so that the agency of ‘chance’ or 
natural selection’ is exclud^ Prof Woltereck, 
whose great bcxik “Grundzuge emer allgemoinen 
Biologie’’ was reviewed in Natubb of December 17, 
1932, removed Cladocoran C’rustacoa from north- 
ern lakes to Lake Nemi m Italy When he 
exammed the transported stock after twenty 
years he found them much altered m shape when 
he agam re transferred some of this stock to the 
post glacial lakes of their ancestry they reverted to 
their original shape — but only gmduaUy dunng 
the course of several generations 
The Linnean Society recently had the pnvilege 
of huanng Prof Woltereck deliver an address on 
the fauna of recent lakes m many lands Summmg 
up the evidence. Prof Woltereck concludes that 
the time smee the recession of the ice of the last 
phase of the glacial age, that is, about 10,000 
years, has only Buflici‘d for the production of new 
races for the production of new species we must 
go back to pre glacial times possibly 600,000 years 
ago As I remarked m my comments on the 
lecture it woukl be hard Imes on the experimenter 
if he hwl to live and experiment for 10,000 
years before he could hope to produce a new 
hentable structure but heritable changes of hednt 
m small rapidly breeding animals may bo observed 
aft« r expenments lasting from five to ten years 
Students of mutation that is, ‘geneticists’, will 
naturally inquire what is the relation between 
these changes of habit and mutations That is a 
question for future study , hero only certam 
tentative suggestions can bo offered From the 
study of tho tow cases in which mutations have 
boon cxpenmentally produced by such agencies 
as X rays and heat it may be concluded that they 
are duo to somo damage to the developmental 
machinery of tho nucleus m the germ cells They, 
and not the Lamarckian changes, are the results of 
the direct action of the environment ’ So long as 
malign conditions surroundmg early development 
persist, the mutations are faitmullv mhontod, but 
if the organism can be replaced in its natural 
environment, then m a limi^ number of genera- 
tions they pass off and the original constitution 
reasserts itself In 1790 Gapt Cook introduced 
the English domestic pig into New Zealand m 
order to mduoe the Maoris to abstam from 
uuimbalism The animals escaped mto the woods, 
and by 1840 had increased to herds of at least 
40,000 m number and had assumed all the 
characters of the ancestral wild boar, mcludmg the 
fierce tusks — although in, New Zealand there were 
no enemies which requir^ such weapons to drive 
them off Mutations seemingly are more surface 
phenomena than racial habits they are mdeed 
what Johanssen the inventor of the word ‘gene’ 
called them, “superficial disturbances of the 
chromosomes’’, but racial habits belong to the 
mmost can of the hentable constitution 
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The British Pos^duate Medical School 


L ondon has a supply of cluuoal matenal — I 
a that IB, oases of nokness and disease — ] 
almoBt unique in amount and variety, which 
should be available for teaching and research 
Some of thui material is utilued by the medical 
schools in their attached hospitals for the training 
of their undergraduate students, whom they must 
in the serve, and their faoihties for the 

additional training of the postgraduate student 
are necessarily Imited Li fact London has 
hitherto lacked an oiganisation for poetgraduation 
study comparable to the oontmontal centres such 
as Vienna London’s WMlth of cluuoal matenal 
should be available for the provision of oouises of 
advanced instruction for quahfled doctors resident 
m Great Bntam, m the Empire beyond the seas, 
and abroad, who wish to refresh or extend then 
knowledge, or to obtam the latest information on 
new developments in medicme, surgery and 
obstetnes 

Attempts have been made m the past to in 
stitute courses of poetgraduation study In the 
cioaing years of last century the Medical Graduates 
College and Polychmo, organised m the mam by 
Sir Jonathan Hutchinson, gave courses of system 
atic lectures m various b^ches of medicme m 
association with classes and olmics m certam 
special hospitads and medical schools but it could 
not provide that regular attendance at m and 
out patient departments which u one of the 
prmapal requirements of the general practitioner 
and of the specialised postgraduate student Post 
graduate courses of mstruction have also been 
organised by some of Londons hospitals which 
have no medical school attached for example the 
West London, Hammersmith, the Pnnee of Wales, 
Tottenham, and the Seamen’s Hospital, Greenwich 
Another organisation which has done and is 
doing, much good work m the direction of poet 
graduation study, is the Fellowship of Memomo 
and Post graduate Medical Asswnation, with 
which the name of the late Sir William Osier 
should be remembered But its soope is linuted 
much m the same way as m the Polychmo 
The senoua consideration of the problem of a 
postgraduate medical collcm dates back to 1921, 
when Dr Addison, then leister of Health, at 
the suggestion of the Umversity Grants Com 
mittee, lormed a Cmnmittee under the chairman 
ship the Earl of Athlone to consider, among 
other matters, the provision m London of a school 
with hospital attached to be devoted to post 
graduate instruction m medicme, and of an 
mstitnte for instruction m puUic h^th subjects 
Largely by the aid of a very generous grant from 
the BockefoUer Foundation, the last named m 
stitution was the first to be established and the 
buildings of the London School of Hygiene and 
Tromc^ Medicine were opened m July, 1929 
llie other objective of the AtUone Committee . 
still remamed to be secured, but the post War | 


depression had already begun and the scheme 
remamed m abeyance for a time Then Mr 
NeviUe Chamberlam set up another committee, 
the terms of reference of w^ch were “to draw up 
a practicable scheme of postgraduate medical 
education centred m London’’ This Committee 
surveyed the situation, and came to the con 
elusion that it was impracticable to establish a 
new school with hospital attached, or to associate 
the new school with any existing teaching hospital 
But fortunately, by the passmg of the Local 
Government Act of March, 1929, Mtween twenty 
and thirty mimimpal general hospitals, formerly 
under the Poor Law, came under the control of 
the London County Council, and a scheme of 
assooiatmg the proposed postgraduate medical 
school with one of these institutions was then 
explored With the frill co operation of the London 
County Council, the unanimous conclusion was 
finally reached that the conversion of the hospital 
m Ihioane Road Hammersmith was the best 
solution of the problem Here there were 400 
beds housed m a building no part of which was 
more than twenty five jm^irs old, and which had 
been described as exceptionally good and well 
designed for the purposes of a hospital dealing 
with the acutely sick’’ 

In April, 1930 Mr Greenwood, then Minister 
of Health, announced the Government s acceptance 
of the Committee’s recommendations and its 
willingness to contribute a sum up to £260,000 for 
building and equipping the School, together with 
annual grants iat maintenance through the 
University of London Following the recom- 
mendations of another Committee over which 
Lord Chelmsford presided a Royal Charter was 
granted to the School on July 10, 1931 Unfor 
tunately, shortly ailerwards the financ i al crisis 
developed and jeopardised the whole scheme but 
after senous consideration the Government of the 
day decided that it was against the pnbhc mterest 
to postpone the scheme mdefimtely, and offered 
to make a grant not exceeding £100,000, smd the 
LCC agr^ to expend a similar sum towards 
adaptation of the existing Hospital for the pur 
poses of the School 

Financial reasons agam delayed the commenoe- 
ment of buildmg, but the foimdation stone was 
laid by Mr Neville Chamberlain m July last year, 
and substantial progress has smee bem made m 
the adaptation of the existing bnildmgs and pro- 
vision of the new ernes required 

The LCC IS providing, on the hosptal side, 
new blodu for umwifery oases, for out patients, 
and for casualty departments, while the School 
buildings will ocHisiBt mainly of laboratories, 
lecture theatres, and aooommodatum (non resi- 
dentisl) for the teachers and students The Dean 
of the School, Dr MaoKeith, has reoentiiy issued a 
nroular desonpbve of the general plan of the 
buildings and of the aocommodatkia provided. 
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In addition, the oounea in present postgraduate 


oentres null still be made use of so liar as possible 


The Umversity of London has also recently 
recognised’ the new institution as a school’ of 
the Umversity, and four chairs have now been 
adyertised, m mediome, surgery, obstetrics and 
gynaecology, and pathology Presumably assist 
ants will also be needed for each umt, and it may 
be antiapatod that oourses will also be dehvered 
from time to tune by eimnent physicians, aurgoons 
and others not permanently attached to the S( hool 


Thus, after many vicissitudes, a postgraduate 
medical school worthy of the great Metropolis has 
come mto being which it may be anticipated will 
m the future raise the standard of professional 
skill among the great body of medical pnctitioneis, 
and will advance the progress of mt^cal science 
by research earned out within its walls 


Obit 

Psor CxinUiB Matiomon 

A RTHfiME CAMILLE MATIGNON, president 
L of the French Chemical Society who died sud 
denly m Fans on March 18 was a leading figure in 
pure chemistry and a great exponent of chemical 
technology Matignon was bom at Samt Maunce 
aux Riches Uommes Yonne on January 3 1867 
and entered the Ecole Normale Pans m 1886 
three years later he became assistant to Berthelot 
at the CoUbge de France and commenced a long 
senes of original oontnbutions to our knowledge 
of thermochemistry After spending five years at 
the Umversity of Lille as lecturer and professor 
he was appomted as a temporary professor at tbe 
GoUbge de France m 1902, a supplementary pro 
fessor m 1003 and, on the death of Berthelot, 
became professor of morgamc chemistry m 1008 
holding this post until hu death 
Matignon early concerned himself with the great 
problem of the fixation of atmoephonc nitrogen 
and the synthetic production of ammoma he 
studied the direct combination of many of the 
metals with mtrogen, showing that zme dust 
always contains one mtnde, and preparing the 
mtndes of a number of the rare earth metals 
Certam of the mtndes, such as those of sihcon and 
aluminium, were probably formed dunng the 
cooling of the earth and, by the action of water 
vapour, gave ammonia, the first form m which 
mtrogen became available for assimilation by 
plant life Matignon maintained that the increased 
use of artificial nitrogenous fertiliaera was essential 
to the development of French agnoulture , he 
followed up the advocacy of this pnnciple by 
working out methods for the eoononuc production 
of phosphates and potassium salts for use as 
manures 

With the aid of the oalorunetno bomb, Matimmi 
determined the heats of combustioa of a long 
series of substances and, smoe many of these were 
closely related orgamc oompounds, he was able 
to d^uoe a number of mterestmg generalities 
from the heats of formation His more extmded 
studies of the part played by heat m ohemioal 
reactions led him to we statement of an empinoal 
law of thermodynamics which Nernst termed the 
Le Chateher Matignon rule’ This states that 
foe gaseous eqnihbna m which one gaseous and 
one or more solid phases are oomoerned (subhma 
tion of solids, diawciation of calcium carbonate, 
etc ), the relaiucn Q/T -■ 32 holds approximately 


:uary 

m all rases Q being the heat evolved at constant 
pressure and T the absolute temperature at which 
the gaseous pressure attains one atmosphere 
This empirical law is an extension to ohemioal 
dissociation of Trouton s law conoernmg heats of 
vaporisation The Le Chateher Matignon rule can 
be stated in several ways and may be used to 
foretell whether certain reactions can take place 
and whether they are reversible Thus it was 
foreseen that hydrogen sulphide should react with 
tassium carbonate but not with sodium oar 
nate at the ordinary temperature , these 
deductions were verified by expenment Matignon’s 
achievements m those and many other fields were 
rectignisod by his election to the Institut do France 
m 1626 

Matignon was an eloquent speaker and wrote m 
a lucid oonvmcmg style He assumed the editor 
ship of the Jour^ of the French Society of In 
dustrial Chemistry at its mception in 1018, and the 
editorial which he wrote each month until the end 
of his life was reiul with mterest by the whole chem* 
ical world , the last of these articles — on the fiftieth 
anmversary of the death of Dumas — appears m 
the March number of Chtmw et Induttne which 
was published a few da 3 r 8 ago Matignon s stnkung 
porsonahty and his gay vivacious enthusiasm 
made him a notable figure He did much to 
promote the re establishment of those normid 
relations between scientific men throughout the 
world which had been so rudely shattoi^ by the 
War , he had many fhonds far outside his own 
country who will remember him with respect and 
affection W J Pope 


Mb E 6 B Mxadb Waldo 
It u with great regret that we have to reoord 
the death of Mr Ec^und Gustavus Bloomfield 
Meade Waldo, of Stonewall Pork, Chiddingstone, 
Kent, who died on February 24, aged seventy- 
mne years Only son of Mr Edmund Waldo 
Meade Waldo, of Hever Castle and Stonewall 
Park, he was b(»n at Holly Brook, Co Cork, on 
February 8, 1856, and educated at Eton and 
Magdalene College, Cambndge His room at 
Eton was a menogene of wild animals, and rumour 
bos it that, while at Eton, his overpowering 
ambition was to kill one of the red deer m Wmdsor 
forest, and that tiiis ambition was fulfilled In 
1880 be married Ada Corahe, a daughter of the 
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late Lord Justice Baggallay and he and hu wife 
w«it to bre for some tune at Rope Hill m the 
New Forest The New Forest as was only natural 
brought out all that passionate love of Nature and 
anunal life which had already begun to show itself 
at Eton 

Like his life long fnend Herbert St Qumtin 
of Soampston Hall Yorkshire who died a year 
ago Meade Waldo was a bom naturalist and both 
were fortunate m having leisure to develop more 
and more their powers of observation m all 
branches of natural hutory It is said that they 
corresponded almost every day of their Uves and 
needless to say the subject of this correspondence 
formed an almost daily diary of what they had 
observed in the field of Nature If the many 
facts comprised m these remarkable senes of 
letters coidd bo gathered up it is probably no 
exaggeration to say that they would vie with 
those contained in Whites Natural History of 
Selboume 

Both these fnends were ardent hawkers and 
m this fasematmg pursuit such other well known 
hawkers and natui^ists as LcmxI Lilfird Aubyn 
Trevor Battye W R Ogilvie Grant the Hon 
Gerald Lasoelles Col H Barclay and the Rev 
Gage Freeman and others were very closely 
associated Meade Waldo s dianes oontam many 
records of famous hawks and their prowess m 
the chase 

Meade Waldo s life represents a page m the 
history of ornithology which is not hkely to be 
rewntUn Another of his mtimate friends was 
the late Henry Elwes a man passionately fond 
of God 8 open spaces m many countnes a 
naturalist m every sense of the word the author 
of one of the finest books on trees ever wntten 
Lord Grey of Fallodon was another friend after 
his own heart and Herbert St (juintin Meade 
Waldo and Grey forgathered every year at 
Fallodon All thrw have died in the last year and 
to those in sympathy with the point of view they 
represented their passing will mevitably represent 
a lost bnk with the ormthology of the past 

But Meade Waldo s activities m the realms of 
Nature were not confined to his own broad 
acres or those of his friends He studied birds 
m Spam as also m Morocco where during a long 
residence he explored the Atlas Mountains m days 
when travel m that country was not the easy matter 
it IS now He was also mtimately aoquamted with 
the birds of tbe Canaiy Islands and was one of 
the late Lord Crawford s guests on hu voyage to 
Madagascar and the Comoro Group m hu famous 
yacht tbe ValhaUa 

Meade Waldo was also an ardent supmrter of 
the various societies for the protection of oird life 
the fauna of the Empire and the establuhment 
of nature reserves while he took the deepest 
interest m the welfare of the Zoological Society 
of Londm of which he was a vice president and 
a member of the Council He was mdefatigable 
m hu attendance at the many meetings which 
such work Involved 


Mb John Powbb 

By the death on January 27 at Rosebank near 
Cape Town of Mr John Power one of the few 
remaining direct links with the Royal Observatory 
Greenwich under the admmistration of Sir George 
Ai^ has been broken 

John Power was bora m Waterford Ireland 
on July 14 1860 Ho entered the Greenwich 
Observatory in 1876 six years before the retire 
ment of Airy In 1801 he left to take up the 
appointment of secretary and hbranan to the 
Cape Observatory under Sir David Gill In 
1806 he was appomted a jiimor assutant being 
succeeded as secretary after a short interval 
by the late Dr R T A Innes who afterwards 
became the first Union Astronomer In 1006 
Power was promoted to the rank of assistant 
From 1807 until hu retirement in 1020 he was 
in charge of the miscellaneous computmg de 
partment In that capacity he was responsible 
for the preparation and proof reading of the 
following catalogues (the dates of publication are 
m brackets) — Cape General Catalogue for 1800 
(1808) the Cape General Catalogue for 1866 

(1800) the Cape Astrographic Standard Star 

Catalogue (1006) the Cape ^talogues of bpecia) 
Stars for 1000 (1906) the Cape Catalogue (Bofw s 
Stars South of 36 ) (1907) the First Cape 
Fundamental Catalogue for 1900 (1916) the 
Second Cape Fundamental Catalogue for 1900 
(1920) and the Cape Zone Catalogue of 20 843 stars 
for 1900 (1923) He showed remarkable mdustry 
and devotion in thu work spared no efforts to 
ensure accuracy in all details and was very skilled 
m marshaUing large masses of numerical data He 

rendered also verv valuable services m connexion 
with the revuion and control of the co ordinates 
of the plates for the Capo zones of the Carte du 
Ciel work and m their preparation for press For 
many years he was a reguW and active observer 
with the transit circle 

Power was much mterested m local and mum 
oipal affairs He was largely re^nsible for the 
moeption of a pubho library m Observatory (the 
suburb adjacent to and named after the Cape 
Observato^) of which he was chairman for many 
years preceding hu death He was also for many 
years a member of the Cape School Board of 
which he became succeesivefy vice chairman and 
chairman After hu retirement he devoted a 
great deal of hu time to the work of thu body on 
which he will be greatly mused Finaocul an 
proval for carrying out the programme of the 
Board was often difficult to obtain but Power s 
Irish extraction showed itself m hu love of a 
fight and he was at hu beet m defending hu policy 
and attacking hu opponents The cause of elemen 
tary education at the Cape owes a great deal to 
hu efforts 

Mr Power was a widower and hu only son, 
who had had a brilliant career at Oxford as a 
Rbodee scholar was killed in action m East 
Africa 
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Pbof J R Ainsworth Davis 

Prof Ainsworth Davis was bom at Bristol 
ID 1861 the son of the Rev James Davis He 
studied under Profs Huxley and Judd at the Royal 
School of Mines London and afterwards at 
Tnnity College ( ambndge where ho gamed a 
first m both parts of the Natural Scienoo Tnpos 
Shortly afterwards appomtod leoturor at the 
University College of Wales Aberystwyth he 
threw himself into the work of that institution 
and was elected professor of zoology and oology 
Hl was a teacher of marked power and strong 
pirsonahty with an unusual gift for epi^ammatic 
statement and he sought to understand and help 
his students outside as well as insidi the class 
room His homo was always open to students 
and colleagues and his versatility showed itself 
in amateur aetmg vtrso writing organismg and 
rommandmg tht college O T t campaigning for 
the hall of residence for women students — one of 
the earhest of these institutions as well as in 
siientific wntmg In the latter field he wrote 
papers some m collaboration with his students 
on muUuscan morphology but his chief mturcat 
Mras m teaching and his textbook of biology his 
Natural History of Animals and other works 
have been widely used 

In 1908 Ainsworth Davis became principal of 


News ai 

The Hon John Collier 

Ihh death of the Hon John Collier on April 11 
at the great age of eight) four years recalls his signal 
ser\ ices to men of m lence ui the art of portmitun 
The National Portrait Oallciy possesses the pcpular 
and appealing canvas of Darwm standing clad 
in i cloak holdmg his hat m the left hanl and 
Ixiking straight towards tho spectator Hore 
too may be seen f oilier s representatu ns of 
Huxley Sir Michael Foster Sir William Huggms 
and W K Clifford mathomatician physicist and 
philosopher The Royal Society is especially fortu 
nate m examples of Colliers faithful portrayal of a 
select circle of men of science In its gallery aio 
IMrtraits of James P Joule William Spottiswoode 
Sir Joseph Hooker and Sir William Huggins while 
Sir Michael 1* oster is mcluded m replioa A portrait 
of the late Prof SHI ines hangs in the rooms of the 
Linnean Society 

Mr Richard Inwards 

VxBY hearty congratulations are oxtt nded to 
Mr Richard hwards who will reach tho age of 
ninety four years this week (whilst yet happily 
m good health) having been bom on April 23 1840 
Lleoted mto the Royal Astronomioal Society so (ar 
back as 1801 he is we believe the oldest monber 
of that body also of the Royal Meteorological 
Society whose ranks he joined a year later Early 
m hfe Mr Inwards became a mme manager m 


the Royal Agricultural (xilloge Cirencester and 
from 1014 on he served as army instructor with 
tho rank of major acting at one tune as chairman 
of tho (Antral C ivilian Advisory Board at G H Q 
After demobilisation he lectured in biology at 
Middlesex Hospital Medical School and then gave 
his Rervices as writer and lecturer to the Empire 
Marketing Board 

His was a hie of varied activity the outcome 
of a keen mind deoply mtorosted m the hfe of his 
time He is survived by his wife daughter of the 
late Mr lami s ( outts of Edinburgh and by bis 
Bon Dr I ( Ainsworth Davis who has bmn a 
distinguish! d athkto 

Wb ngret to announro tho followmg deaths 
Herr Oskar von Mdler founder and until 1933 
president of the Deutsches Museum at Munich and 
formerly a chairman of the World Powir Con 
ferente agcxl seventy eight years 

Prof Augustus Trowbndge professor of physios 
and since 1028 dean of the Graduate School of 
Pnneeton University an authority on explosive 
mixtures on March 14 aged sixty four years 
Prof F P Venable ementus professor of 
chemistry m the Umversity of North Carolina 
and president of the Umversity in 1900-14 on 
March 18 aged seventy eight years 


,d Views 

Boliv la an 1 afterwanls he acted ui a like capacity m 
bpain for the Manganese CyomjMuiy Later on mining 
projects and enterprises led him to widely divergent 
pla^ — toNirwiy Austria South Amenoa Mexico 
Settling III I* ngland meteorol >gical studios became 
his prime interest 8uid he was for nearly twenty 
years jomt editor of tho Quarterly Journal of the 
Royal Meleorologtoal Society becoming m 1804 
president of the Society serving the customary 
perio 1 I< xactly forty years ago oorresponding with 
the present month Mr Inwards read a paper entitled 
On Some Phenimena of the Upper Air A eon 
tnbutiun (1907) The Metric System in Meteoro 
logy Murviied criticism at any rate f >r publication 
in tho Quarterly Journal some will perhaps recall 
the discussion Mr Inwards is the author of 
Weather Lore and The Temple of tho Andes , 
also he published (1911) an mterouting remmisoent 
biography of W iord Stanley i R A S m memory 
of that gifted mechanician responsiblo for many 
developmints in the designs for mathematical 
drawing surv \ing and levellmg instruments 

A Broadcast from the Antarctic 
Thb B B r mcluded m its programme on the 
evening of Apnl 14 an mterostiiig item which took 
the form of a short broadcast from Admiral Byrd s 
Antarctic expedition the mom base of which is at 
Little Amenoa Bay of Whales in latitude 78® 8 
The transmiMion was effected through tho 
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agency of the Columbia Broadoaatmg System 
of Amenoa, which has a representative with 
Uie expedition givmg tegular talks to listeners m the 
Umted States The ugnals from the expedition's 
Imnamitting station at the Bay of Whales were 
received m South Amenoa, relayed to Kew Yodc azid 
thence to England and several other European 
oountnos In addition to annonnoemonts by the 
representative mentioned above, memben of the 
p^y gave a bnof account of the prevailing meteoro 
logical conditions and of the scientific work being 
carried out by the expedition The average daily 
temperature was stated to have been between - 20° 
and — 60°C, while a thirteen days’ bhxzard had 
beoi expenenoed recently Admiral Byrd’s aihanoo 
party is located at about 123 milea neater the South 
Pole than the mam base at Little Amenea The bnef 
programme moludnd a musical item by membora of 
the expedition and concluded with the singing of the 
Bntish national anthem Althou^ reception was 
marred to some extmt by distortion and a fairly 
high noise level, this broadcasting achievement 
showed m an interesting manner the poasibdities of 
modem radio communication, and demonstrated 
that the isolation of polar expeditions is a thmg of 
the past 

Broadcasting over Wucs 

At a meeting of the Wireless Section of the Institu 
tion of Eleotnoal Engmeen on April 11, a paper 
entitled Fnnoiples of Audio Frequency Wire Broad 
castmg" was read by Mr P P Edkersley It is 
well known that too few wavo lengths are available 
for the puipoBOB of wireless broadcasting, a limitation 
which makes it impossible to give all listeneis both a 
variety of choice of programme and good quality 
reproduction These limitstions have stimulated an 
mterest m alternative methods of distnbutmg pro 
grammes to hstenors, and broadcasting over wires 
has certam basic technical and eoonomic advantages 
over wireless broadcasting Wire broadcasting 
teobmque has been extensively applied m Holland, 
where 90 per cent of the Dutch listeaers have their 
programme service laid on to the house by a wire 
oconexion Relatively shght developments of the 
same nature have taken plaoe so iar m Great Bntam, 
although a number of companies ore m operation for 
the re-diffusion of the ordinary wireless programmes 

Thk commonest form of such re diffusion takes 
place at audio fiequenoies , the ordmaiy wireless 
broodoasting programmes are picked up by a raceivtn- 
located where reception conditions are favourable, 
and the audio frequency output of this receiver is 
of sofBoient strength to enoigise at ones a thousand 
or more loud speakers connected to it by a Ime net 
work It IS usual to connect each subsonber by two 
hoes to this network so that a ohoioe of two pro 
grammes is provided Mr Eoketsley’s paper dealt 
with the technical problems enoountei^ m the design 
and oonatnioticn of sueh a network m order to give 
a good quality service An analysis was mads of the 
sffeota set up by the mteraotum of the reaotanoes 
and 


speakers, and it was shown that the received level, 
particularly towards the ends of the lines, vanes with 
inaHmg and frequency Certam generalised rules have 
been evolved to indioate how the distortions moidental 
to this form of wire broadcasting may be mmiroised 
or even elimmated 

Cammtrcial Production of Hesvy Water 
Thb recently disoovered heavy water’, which has 
created so muoh mterest m popular as well as 
soientifio oirolee, is to be produced oommeroially m 
England Plant has been developed at the Billingham 
works of Impenal Chemical Industnes, Ltd , which is 
capable of produoing a continuous supply of hea\y 
water of approximately 30 per oent punty at the 
rate of 5 gm per day, while approximately pure 
‘heavy water will bo produced at a somewhat later 
date I C I anticipate that they will be able to 
meet any oommerci^ demand that may arise Urey 
and Washburn, m the Umted States, discovered that 
the residual water m old eleotrolytio cells oontamed 
a larger proportion of heavy hydrogoi tlian the 
normal It was further found that by oontmiied 
electrolysis, the concentration of the heavy watei’ 
was onriohed, ordinary light hydrogen being given 
off preferentially, and ‘heavy water’ aooumulating 
This gave the key to a suooessful method of pro 
poring heavy water’ m quantity, and the eleotrolytio 
method is one m use at Billmgham Large 
scale produotum of heavy water’ is only possible 
where exceptional resources of power and raw 
materials exist together At BiUingham, not only 
ordinary hydrogen m large quantities, but also 
residues m which 'heavy water’ has aooumulated, 
ore readily available These reaouroea, together with 
cheep power and convenient reaeorah famlitios, make 
BiUinj^iam a logical centre for the largo scale pro 
duotion of the new compound Smoe its discovery m 
the United Btatee, its probable usee are becoming more 
evident, and it la eloquent teetimony to the vitahty 
of Bntish ohomiool teohmque that in so short a space 
of time it should have been translated from a scientific 
curiosity to a maiketable commodity 

The 34*Hour Tims System 
Tmi Bntish Broadcasting Corporatioa will adopt 
the 24 hour system of expressing time from April 22, 
when 'summor tune’ oommenoee m Great Bntam 
The system will be used in all announoemonts over 
the microphone, m the journals publuhed by the 
Corporation and m oorrsepondsnoe Ho statement 
has been made oa to the duration of the trial of the 
system, but it will doubtlesB be sufficiently long for 
the public to become thorouj^y fanuLar with the 
^rstem and for the extent of pubho approval or 
disapproval of the system to be gauged As already 
announced m Nstubb, the Pootmaater General will 
await the result of Giis experiment before oommg to 
a deoisKm on the question of the adoption of the 
system m the Post Office It is proposed by the 
BBC that a tune such as 17h ISm shall be 
announced as ’Seventeen fifteen hours’ This termino- 


the network and the loud- 
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to be hoped that such a designation will not be used . 
otherwise this phraseology may soon become stereo 
typed The expression 'seventeen hours fifteen 
minutes’ is aoourate but long seventeen hours 
fifteen* is a oontraction analogous to seventeen 
pounds fifteen’ for £17 lOs Od But He\enteen 
fifteen’ (analogous to the present 6 16 p m , but with 
the now unnooossaiy p m dropped) should bo quite 
Buffioient At the exact hour, 17 hours can be used 
as simpler than 17 00 

Origin of Tckutes 

Thb suggestion first made m Natubs (131, 117 , 
1938) by Dr L J Spencer that tektitos have boon 
formed by the fusion of terrestrial rocks by the fall 
of very large meteorites has given nae to an mteresting 
discussion, but, being unexpectedly novel, it has not 
met with general acceptance Prof F F Suess of 
Vienna, m whose classical paper of 1900 the name 
tektite was introduced and the meteoritio theory 
first proposed, has returned to the subject and he 
gives a recent review in Die Naturwiuenaehaftm 
(21, 867, Doc 8, 1933) Here, and m a private letter, 
he admits that the Darwm glass of Tasmania may 
have been formed by the fusion of terrostrial material 
Some of the sihoa glass from the meteonto orators 
at Wabar in Arabia is, m fact, exactly bko Darwin 
glass m every respect, and at both places the material 
IS present m thousands of tons But from Tasmama 
no meteono iron or craters have been recorded ior 
other tektites (austrahtee, billitonites, raoldavites and 
indochmites'), Prof Suess still holds to the meteoritio 
theory He pomts out that they have a much wider 
distribution them the silica glass found umimd 
meteorite craters, and also that they usually bear 
no relation m chemical composition to the under 
lying rooks The same oiguments are also put for 
ward m a letter to the Editor from Mr T Hodge 
Smith, of the Australian Museum, Sydney, who has 
given an account of the tektites recently foiuul in 
the Philippmo Islands Theso arguments, howevir, 
overlook ^e foot that tektites ore usually found in 
alluvial deposits and that they ore often water 
worn and corroded, mdioatmg that they have boon 
transported fiom their place of origm In the case 
of austrahtee found scattered on the surface of the 
ground over wide areas, it is conceivable that they 
have been transported by the natives 

The aoo inch Reflector 

It was reported m the Times of March 27 that an 
accident had occurred during the pouring of the 
twenty tons of g^ass mto the mould of the two 
hundred mch mirror for the new reflector for the 
California Institute of Technology Part of the 
mould came loose and floated to the top of the 
molten gloss As soon as the pounng was completed, 
the cores were Ashed out of the molten moss Accord 
mg to a message issued by Science Service, Dr 
Hoetetter, vdio was m charge of the qperations, said 
that this mishap would not afleot the success of the 
mirror, which has now been set aside to cool very 
slowly After the months of cooling have elapsed, it 


will take several years to grind the surface of the 
mirror Our readers will jom with us m expressing 
the hope that it will bo found that the mcident of 
the break up of the mould will not have spoilt the 
present pouemg of glass 

Rcfhgerstion Exhibition at the Sacnce Museum 

Sixty years ago mechanical refrigeration was just 
oommg into existence, and yet to day it is an essential 
part of Lvoryday life, not only m its well known 
application to the transport and storage (moludmg 
domestic storage) of perishable foodstufb, but also 
m many of the industnoe upon which Great Britcun 
depends Of its lessor known usee mention may be 
made of the manufacture of bread, biscuits, chocolate, 
margarine artificial silk stockings and cmematograph 
films, the browing of beer, the curing of bacon, the 
refining of oil and the sinking of mme shafts and 
wells Theso are a few of about three hundred 
industries m which its use is either essential or m 
which it improves the quahty of the product With 
the object of illustrating the part played by refngora 
tion and of showing the public the pnnciples on 
which till several types of machmes operate, a special 
exhibition lias been arranged at the Scionoe Museum 
South Konsmgton and will remam open until the end 
of August It consists mainly of models, working 
exhibits and demonstrations The exhibits have 
boon supplied by the manufacturers and uaera of 
rcfhgorating moohmory and the Museum has had 
the wholohoartod oo operation of the British Assooia 
tion of Refrigeration, the National Physical I^bora 
tory and the Low Temperature ReHearch Station 
A smaU Handbook bos been prepared and will be 
on sale at the price oi Od (by post 7d ) copies 
may also bo obtamed from H M Stationery Office 
Anyone who is interested in the subject may obtam 
from this Handbook in a concise form on idea of the 
modern science and practii e of mechanical refngera 
tion the handbook aim oontams a brief outline of 
its histoneal development In addition, a biblio 
graphy on refngeration bos been pn pared m the 
Science Museum Library and will also bi on sale 

Models of Tidal Estuancs 

At the Fiiday evening discourse held at the Ro>al 
Institution on Apnl 13, Prof A H Gibson duKussed 
‘Tidal Estuaries horeoastuig by Model Expen 
ments ’ Dunng recent years much work has been 
done on models repioduoing the flow of water over 
weirs, through sluiou gates, etc , and it has been 
found that, if suitable precautions arc taken, the 
model results give a reliable indication of the be 
haviour of the original River flow models are now 
being extensively used to mvestigate the eroeton 
and deposition of bed matenals and the effect of 
works designed to improve the navigable channel 
The technique of such mvestigations is not yet fully 
developed, different methods being used m different 
laboratoncs Chronologically, models of tidal 
estuanes wero used before those of um flow nvers, 
the first tidal models (of the Mersey Estuary) having 
been constructed by Osborne Reynolds in 1888 
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In 1926 the Severn Barrage Committee of the 
Department of Civil Beaearoh decided to carry out 
mveetigatioiM on a working model of the Severn 
Eetuary with the view of detemiming the probable 
effect on the phynoal and hydrodynamioal featuree 
of the eatuary of the mtroduotion of a barrage for 
generating tidal power at the Englieh Stones 
between Beaohley and Avonmouth This model was 
oonstruotod and operated in Prof Gibson s laboratory 

Pnor OiBBON dealt with the problems mvolved in 
the Cfiistruotion and operation of such models and 
with a comparison c f the results obtained from the 
Severn model with those observed m the estuary 
The successful use of a model depends largely on 
its bemg of a suitable scalo and on the possibility 
of being able to reproduce with roasonablt arourac^ 
the physical conditions tending to produce move 
ment c f the bed materials This is more easily 
accomplished m an estuary liavmg well dednod 
l^ysical characteristics with a largo tidal range in 
which the action of the ebb and flood currents are 
all important In such a case exponence shows that 
the behaviour of th* model reproduces closely that 
of the estuary In other types of estuary having 
comparatively small tidal ranges and especially if 
very exposed to gales the r« suits are mamly likely 
to be of value m so far as they enable the effect of 
any traming works on the set anil v Incity of thi 
currents and in the tidal range and period to be 
detoimmed 

CkMC of Excivatioiui at Ur 

Within a few days of tin publication by the 
British Museum of the voliim reporting on the 
excavation of thi Royal Tomlis at L r Dr C Leonanl 
Woolley in the Times of April 13 announcos the close 
of the brief season s work and with it the end of the 
jomt expedition of thi British Museum and the 
Museum of the Giiivirsity of Pennsylvania to Meso 
potamia hor twilve. yoars this txpodition has been 
engaged in an excavation whuh 1 os produced rosults 
o( mparable m their for reaching effect on arotuso 
logical studies with the epoch making discoveries of 
Sir Arthur h vans m ( nte ihc results reported by 
Dr Woolley in what all will regret to know is his 
final dispatch in the 1 mg scries hi has contributed to 
the Times smee 1022 form a fitting and impressive 
climax to what has preceded The mam objective of 
f2ie season was the disooveiy of a cemetery of the 
early Jemilet Nasr period for which the searoh in 
default of guiding mdications was m the nature of 
an act of faith It was abundantly justified by the 
discovery after prolonged and strenuous diggmg of 
a stratum of 10 ft oontaming burials in the upper 
levels of which the charaotcnstioally flexed human 
skeletons were surrounded by large numbers of 
stone jars in a variety of forms and material One 
grave alone contained thirty three vases In the 
upper range the stone vase had entirely ousted 
that of clay As Dr Woolley remarks it was 
a luxury that had become a commonplace As 
Ur stands m a stoneless land and the matenid 
had to be brought from either the north of Meso 


potamia or from the area of the Penian Oulf it 
wonld be diffloult to find a more impressive testimony 
than this closing discovery to the early accession 
of Ur to wealth and importance of which Dr 
Woolley s excavations have afforded cumulative 
evidence year by year 

Since the trial excavations made by Dr R 
Campbell Thompson at the end of the War for the 
purpose of a report to the British Museum and the 
mornorlosstentativeixpoditionoftholateDr H R 
Hall to Ur and A1 Ubaid before Dr Woolley began 
systematic excavations m 1022 the arohmology of 
the Middle I'ast has ad\anced for and fast Stimu 
latcd by Dr Woolleys results expeditions have 
worked at Kish Mmeieh Arpachiyah Tell Asmar 
and elsewhere oach site holpmg m the work of 
amplifying and oluculatmg matonal which m the 
long run it is not unfair to say gams its full signi 
flcancH by referonoe to the evidence from Ur and 
the outlme of early Mesopotamum history which 
that site has afforded It will be some time perhaps 
years before the place of Ur in arohsaologioal 
studies will have attained its final adjustment 
Possibly from this point of view it may be no bad 
thing that further discovery hero has ceasod for 
the time bemg affording an opportumty for com 
panson and reflootion Results must be weighed 
and ponlered they must be brought mto closer 
relation with what has been done on the fringes of 
this great arclueologioal provmce It may then appear 
that by no means the li ast important outcome of the 
broader view now takin c f the arolue ilogical fiekl of 
whuh Ur has been made the centre has been its 
bearmg on the discovery of the prehistono civilisation 
of th< Indus Valley This discovery would never in 
almost any oiroumstancce have been passeil over os 
imimportant but the systematie i xommation of the 
site and its interpretation would have boon for 
different and certamU less fruitful had it been 
made befi re instead f after the early i xoavations 
at Ur ArcluBologists indeed owe a deep debt of 
gratitudi to those who have taken part m the work 
of the expedition with Dr Woolley at their hood 
and to the institutions by whu h the joint exjuxlition 
has bcin supported 

Jubilee of the Society for the Study of Inebriety 

The fiftieth anniversary of the foimdation of the 
Society for the Study of Inebriety and Drug 
Addiction and the oenUnary of the birth of its 
founder Dr Norman Kerr who died in 1809 wore 
oekbroted on April 10 by a luncheon held at the 
I.«ngham Hotel at which the Mmuter of Heal^ 
Lord D Abomon tho Bisliop of Norwich Sir Thomas 
Barlow the presidents of the Royal College of 
Buigeons and of tho Royal Society of Medicine and 
Sir JoBiah Stomp wore the prmcipal guests The 
luncheon was followed by a oommemoretion address 
dehvered by the presulent Sir Humphry Rolleston 
who gave a sketch of the life of the founder and the 
actmties of tho Society Norman Kerr who was 
the author of numerous works on various aspects 
of the aloohol problem regarded mebnety as a disease 
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ewientutlly allied to lasanity and insisted that it 
ahoold be treated medically and not as if it were a 
crime It was mainly due to him that the Habitual 
Drunkards Act of 1B88 and the Inebriates Act of 
1898 were amended During the fifty years of its 
existenoe, the subjects discussed by the Society have 
included the influence of heredity on alcoholism, 
alcoholism and child welfare, alcoholism and venereal 
disease, the use of alcohol in mediome, drug addiction 
as an mtemational problem ether-drmkmg and the 
cigarette habit The Society, which t onsista of 
medical members anil lay associates, aims at a 
scientific study of alcoholism and drug addiction 
and has not a pohoy of total abstmenco 

Soacty of Dyers and Colourists j 

Abbanobments tor the jubilee celebrations of the 
Society of Dyi re and Colourists, to bo hold at Bradford 
at Whitsuntide, are in active progress Inaugurated at 
a meeting m Bradford on May 14, 18H4 the Society is 
the oldest of its kmd in Great Rritam ajiei lal mtc rest 
in the celebrations will be attachi d to the issue early 
next month of a jubilee number of the Sih lety s Jour 
nal lontaming original articli s by ommont authorities 
on the processes of dyi uig and their development 
in the course of the past fifty years In these, m 
Mintion scientiflo research and records of practical 
applications will receive full attention It may bo 
recalled hero that the Society allots the Perkui (.old 
Modal at mtervals, for conspiiuous service to the 
tinctorial industries By means of its award the 
synthesis of indigo, thi discovery of viscose of 
primiilme, and of olizarmo blue have been severally 
recognised 

Gtutige Arbat 

Thx object of a new periodioal of this title which 
appears twice monthly (26 pfennigs per copy) is to 
give brief reviews of the progress and teii<lencjes of 
modem sciontihc research The subjects consKkmd 
cover a wide hold, moludmg anthropology political 
economy, ognoulture, sociology and all the pun. and 
applied sciences There are articles on peasants and 
nomads, problems of G« rman sociology new concepts 
of natural science, methods of countuig for statistical 
purposes, Paracelsus (a aketih), and many others 
The contributors are chosen from the ranks of those 
who have done original work m their respective 
fields In the article by MOglich dealing with the 
foundations of present day physics, we find duo 
acknowledgment paid to the epoch raokmg ideas of 
Planck and Heisenberg, but there are important 
omissions which detract from the value of the 
account In highly compressed articles of this type, 
it is of prunary importance that the authors should 
have not only a deep insight into their subjects but 
also a proper sense of values, if the services of a 
discriminating oensor are not to be invoked Goethe 
has said Die Vemunft ist auf das Werdende, dor 
Verstand auf das Oewordene angewiesen” This re 
mark applies particularly aptly to the present journal, 
which bears the sub title Zentralblatt fiir die gelehrte 
Welt” The article on Theophrastus Bombastus 


von Hohenheim, commonly colled Paracelsus, is 
of interest as his name has recently oome mto 
prommenoe ogam as one of the first great expert 
mentere m mcdieal science — one hears of a Paracelsus 
Konaissance m Cierraany — m spite of a eertam 
notoriety as a vagabond miracle worker which he 
probably only partly deserved His ideas, if not 
actual results obtamed, undoubtedly exerted a 
considerable mfluenoe on later workers The journal 
18 published by Walter de Gmyter and Co , Beiim 
W 10, (.enthinerstr 38 

Philosophy of Scunct 

I HE welcome co oji ration between science and 
philo4oph> which hai become a distmctive feature 
of our time, IS fiirthr r illustrated by the appearance 
of a new qiiarti rly Philosophy of Sitence which is 
publish! (1 by tin Philosophy of floience Association 
in the United States (Baltimore Williams and 
Wilkins (o , London Bailhdie, Tindall and Cox 
9ri ) This mterosling publication sets itself the 
useful task of giving an organised expression to the 
growing interest among philosophers and scientiflo 
workirs m classifying and perhaps unifymg, the 
piogrammiv. methtsls and n suits of the disoiplinea 
oi philosophy and of s< leni e With this object m 
view the editor Prof W M Malisoff proposes as a 
research programme the analysis of meaning, 
symbotiHin definition axioms and postulates, the 
study of thi natun and formulation of theoretical 
principles and ijuistions of method and of the 
stnictim and hierarchy of the seionocs The first 
issue of the now journal contains a remarkable senes 
of pap< rs among thi contributors are Prof J B S 
Haldane on Quantum Michanics as a Basis for 
Philosophy D J Struik on The Founilatiuns of 
the rhooiy of Probabilities Rudolf (aniap on 
The Charwter of Philosophir Problems The 
ext! ll< nt jiresi ntation of the journal and the 
ominince of its tontributors give an lulded value 
to Its object ami mt thoil which no doubt will appeal 
equally tr stiiiitifn workirs and to philosophers 

Research in the Solomon Islands 

A BEroKi on the work of thi Ti mpli ton Crocker 
F xpi dition to the Solomon Islands 1933 has recently 
bis n w nt to Nature by thi Dire, tor of the Bomico P 
Bishop Musi urn Honolulu 1 he expedition left ban 
Francisco tm Maith 2 1933 in Mr Templeton 

Crockers aiixiliaiy schoomr Vaea and returned on 
beptember 16 after conilucting a preliminary ethno 
graphical and medical survey of a number of islands 
in the bolomon group The principal objective was 
tht Rennell and Bcllona islands, but before arriving 
there the expedition oolleotod data bearing on 
tuberculosis and tropical diseases, as well as ethno 
graphical material, at Sikiana Tulalagi, Guadalcanor 
and Malaita Advantage was taken of conditions on 
Rennell and Belkna whore bird and insott life are 
imdisturbed and the inhabitants virtually unafTected 
by Luropcon i ontacts, to make extonMve oollootions 
of birds, plants and insecU and to record partioulon 
relating to native life and customs, which ^pear to 
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have Buffered little ohaoge nnoe the Polyneeiaa 
anoeatorB of the mhabitanU first arrived there twmty 
genentioiu ago It waa also poamble to arrange 
for an intenBive study of the disease and general 
health of the population of ono diatriot Blood 
samplea for filana teats and blood groups were 
obtained On Bellona the party was fortunate enough 
to obtain omematograph record of the annual first 
firuita ceremony A medical and health survey was 
also made on the islands of San Cristobal, Santa 
Anna and Santa Catalina As a result of the ex 
pedition’s work, 3,200 artefacts have been added to 
the oolleotions of the museum m Honoluli 
as a large number of mtomological and botanical 
specimens Other collections are to be distributed 
among scientific institutions in Amenoa and Europe, 
while the material relating to canoes will be eubmitted 
to Dr A C Haddon in Cambridge 

Rcgulahons Concerning Chcmicab 

Acts of Parliament and Statutory Buies and 
Orders affecting the chemical mdustry are mifil 
oiently numerous and complex to require documenta 
tion m a convenient and easily aooessihle Tu.... 
That task has been undertaken by the Association 
of British Chemical Manufaoturon, which in January 
1931 publisheil an index of such information Ihe 
third Bupplement, covering acts, rules and ortkns 
which have come to the notice of the Association 
during 1933 has recently been issued (Heffer, 
Cambndge , fid poet free) New regulations regard 
mg the packing and stowmg of dangerous goods in 
ships have been made, and a revised edition of the 
summary of the pnncipal regulations mode under 
the Explosives Act has been issued Reference i 
mode to the Spirits Act 1880, and the Still Licence 
Act, 1849 All plant capable of being used os a still 
IS subject to hoenoe, but exemptions arc granted 
m respect of alkali works, coal gas, tar distillation, 
solvent recovery, chomioal experiments, professional 
ohomista, etc Water stills of more tlion 1 gallon 
capacity require a licence , otherwise oxomption 
may be granted on application The supplementary 
mdez also refers, tnter alta, to the Dycsti^ (Import 
Regulation) Act, the Import Duties Act, the Ottawa 
Agreements Act, the Poisons and Pharmacy Act, 
and the Safeguarding of Industnes Act 

Graph Papers 

Wm have received from Messrs Wightman 
Mountam, Ltd , of Artillery House, Victoria Street, 
Westminster, some samples of graph paper Theee 
are of oansiderable mtereet as exhibitmg the great 
range and voriet} of papers now produced m 
England Of squared papers alone, Messrs Wightman 
Mountam list more than 2S0 sizes and styles, some 
with ruled and others with engraved Imes A wide 
range of loganthmio papers includes, for example, 
sheets covering the ranges 7-400 and 1-10,000 
Profile jmper is specially ruled for malcmg longi 
tudinal sections of railways, roods, etc Ottnw 
vanetiea of graph p^>er molude permille paper 
(anthmetio probabflity), square law, polar, isocandle. 


triangular and isometno papers A new paper is 
one ruled m tenths of on inch one way and m mches 
and twelftha the other The moreasing demand for 
the graphical preeentation of oommeroial data has 
led to the publioation of a number of data abeeta, 
moluding daily, weekly and monthly progiosa abeeta 
Even a hohday chart is not lacking To fiimiah 
some idea of the papers available, the firm is offering 
for half a crown a special sample packet of 58 
different data sheets 

Intemabonal Agncultural CongrcM m Budapest 

Tbx International Congress of Agnoulture is 
meeting this year m Budapest on June 13-20 The 
Ckmgress is held every two years m a different 
European capital and is attended by delegates firom 
some thirty countries who represent every side of 
agricultural life The work of the Congress is divided 
mto eight sections The first deals with eoonomics 
and agrarian pohoy, worid pnoes, the organiaation 
of markets and the economic oonsequenoea of 
mechanisation Two other seotioos, those on oo 
operation and agncultural industnes, occupy parts 
of the same bold, and the section dealing with viti 
oulture will this year bo economic rather than 
technical Two sections treat respectively of animal 
and vegetable pruduction from the aoientific side 
Modem horse breeding, the mfluenoe of pasture c 
the quality of milk, contagious abortion, the pro 
duction of forage crops under semi-desert conditions, 
plant selootioa, the olassification of wheats and the 
unprovement of alkalme soils are the pnnoipal 
subjects for discussion at Budapest The remaining 
sections are to some extent social m soopo, dealing 
with agncultural instmotion and the position of 
women m rural oommunities The Congrosa will be 
acoompaniod by social functions and followed by 
excursions, which will enable delegates to aee some 
thing of educational and scientific work m connexion 
witli Hungarian ognculture, os well as of Hungarian 
farming and peasant life It u expected that a 
party of British delegates, connected either with 
agncultural science or with bodies such as the 
National Federation of Women’s Institutes, will take 
piurt further information can be obtained from the 
secretary of the Bntish Corresponding Committee, 
Intomationol Congress of Agnoulture, 10 Doughty 
Street, London, W C 1 

PRor J C MoLkmitam will dehver the twenty 
fifth Kelvin Lecture before the Institution of 
Elcotnoal Engmeers on April 26, taking aa his 
subject Eleotnosl Phenomena at Extremely Low 
Temperatures" Before the lecture, the Faraday 
Medal of the Institution will be presented to Sir 
Frank Smith 

Da C E KamraTH Mmes, director of reaearoh to 
the Eastman Kodak Co , Roobester, USA, will 
deliver the Sir Henry Truenoan Wood Memorial 
Lecture before the Roj^ Society of Art# on May 16 
The subject of Dr Meos’s lecture will be “Some 
Photographic Aspects of Sound Recording” 
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A DiMMXB in honour of Prof Karl Pearson will be 
held at University College, London, on Apnl 28, 
when a portrait plaque in bronze of Prof Pearson 
will be presented to the College on behalf of sub 
sonbers to the Karl Pearson Commemoration Fimd 
A Bninsviga oaloulating machine has already been 
handed over to Prof Pearson and a duphoato of the 
plaque will be given to him at tho dinner 

Thb Gold Medal of the Institution of Mining and 
Metallurgy, the highest distmotion m its power to 
confer, has been awarded to Mr John A Agnew, 
m recognition of his services m tho development of 
the mineral resources of the Empire, and to tho 
mining mdustry The foUowuig awa^ have also 
been made by the Council of the Institution The 
Consohdatod Gold Fields of South Africa Ltd Gold 
Modal and premium of forty guineas to Dr W R 
Jones, for hia researclies on the incidanoe of siliooHUi, 
and for his published papers on tho subject , William 
Freoheville Student’s Prize of ton gumeas to Mr 
D J Rogers, for his Notes on a Tunnel driven at 
Stan Trg Mine, Yugoslavia” , two grants from the 
Poet graduate Grants Fund to enable the recipients 
to pursue their geological studios m Spam 

Mb K F Toms, late assistant superintendent of 
plantations, East African Agncultural Research 
Station, Amani, has been appomtod by the Secretary 
of State for tho Colonies to be agncultural and 
forestry oiliccr bt Helena 

At the stratosphere conference, which closed ui 
Lenmgrad a few da}8 ago, it was decided to call a 
world conference for tlie study of the stratosphere m 
tho USSR in 1936 The tune of tho conference is 
to cmmoide with the eclipse of tho sim on Juno 19 
of that year 

Thb apphcations of photography to map making 
are Btea^> widening Tho fourth International 
Congress of Photogrammetry will be held m Pans 
on November l&-Deoember 2 this year There will 
be an exhibition of matenals and apparatus relevant 
to tho Congress at tho same time Inquines should 
be addressed to M le President, Commission 2, 
Congrds International do Photogrammetrie, 4 Rue 
Galilee, Pans 16 e 

Thb Rome correspondent of the Ttmet reports 
that Commendatore Rmato Doiuiti on Apnl 11 at 
the airport of Monteoelio broke the world’s altitude 
record for aeroplanes of any type when he reached 
a height of 14,800 metres Signor Donati was flying 
a specially constructed Caproni 114 hp biplane 

At the meeting of the London Mathematical 
Society to be held on Thursday, Apnl 26, at 8 p m 
m the roams of the Royal Astronomical Society, 
Burlington House, W 1, there will be discussion on 
“Integral Functions” Prof E C 'Titchmarsh will 
uitroduoe the subject. Dr E C CoUmgwood vgU 
speak on ‘ Properties of Exceptional Values of 
Integral and Meromoiphio Functions”, Miss M L 
Cartwri{^t on Directions of Borel of Integral 
Funotions and their Relation to the Singulantiee of 


Power Senes”, add Prof J M Whittaker on 
“Difference Properties of Integral and Meromorphio 
Functions ’ 

Wb have received a volume of Abndged Scientiflo 
Publications from the Kodak Research Laboratonee, 
vol 18, 1931 32, published by the Eastman Kodak 
Company, Rochester, Now > ork This v olume 
comprises abridgments of 61 papers, moat of which 
are accounts of ongmal researches on subjects related 
to photography 

Thf Mmistry of Agnculturo has recently issued a 
portfolio of Leaflets on Insect Posts of Farm and 
Garden Crops ’ which is intended to replace sectional 
vol 11 on the same subject The advantage of 
tho present portfobo over the bound sectional volume 
IS that it enables all new and revised leaflets to be 
inserted and the portfolio is thus kept up to date 
Tho portfolio of leaflets is obtamable pneo Is 6d 
net through any bookseller Roadors who wish to 
receive copies of now or revised leaflets may do so 
on payment of a nominal registration fee full 
particulars of this scheme may be obtained by writing 
to tho Ministry of Agriculture and Fishenos, 10 
Whitehall Place, London S W 1 

Aipucatiuns are mvited for the foUowmg appoint 
ments, on or before the dates mentioned -A 
technical offloer (Grade II) m tho Directorate of 
Techmoal Development, Air Mmistry — ^The Chief 
Supermtendent, Royal Aircraft Establishment, boiith 
Famborough Hants (Apnl 23) A lecturer m 
educational psychology at the Maria Grey Training 
College Salusbury Road, London, N W 6 — ^The 
Prmeipal (April 24) Three male junior assistants 
(temporary) at the Experimental Research btation, 
Porton, M iltshire — The Chief Supermtendent Chem 
iral Defenie Researth Department, 14 Grosvnnor 
Gardens, S W 1 (April 28) A demonstrator m 
biochemistry m tho School of Biochemistry, Um 
vcrsity of C^bndgo — Sir F G Hopkins Sir William 
Duim Institute, Tennis Court Road, Cambndge 
(May 2) A temporary technical assistant m farm 
economics m the Department of Agriculture for 
Scotland — The Establishment Offloer, Queen Street, 
Edmburgh, 2 (May 8) An assistant master to teach 
mathematics, mc^anics and physios at the Polv 
tcchnio. Regent Street, London. W 1— The Director 
of Education (May 7) An assistant lecturer m botwiy 
at the University of Manchester — ^The Registrar 
(May 7) A chief inspector of explosives m India— 
Tho High Commissioner for India, General Depart 
ment, India House, Aldwych, London, W C 2 (May 
10) An assistant lecturer m zoology at the Univer 
sity of Bristol — The Registrar (May 11) A lecturer 
m zoology at Bedford College for Women Regent’s 
Park, N W 1— The Secretary (May 22) A fliel 
technologist m tho Public Service Board of New 
South Wales -The Offloial Representative of tho 
Government of New South Wales, Wellington House, 
128, Strand, London, W C 2 (May 31 ) A mranber 
of the vocational guidance staff at the Natranal 
Institute of Industrial Psychology, Aldwych House, 
London, W C 2 — ^The Secretary 
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Letters to the Editor 

[The Editor doea not hold htmaelf reapontMe for 
uptniotM txpreeeed by hta oorreepondetUt Eex&er 
can he undertake to return, nor to correepond unth 
the writere of, rejected manuacnpte intended for thta 
or any other part of Naturk No noltce te taken 
of anonymous eommuntcaltons ] 

Co-ordination of Sate Saentific Senncei 
Thb editorial article on Co ordination of the State 
Soientiilo Services” m Natuhx of February 10 com 
ments upon \ arious statements mode in Patriotism 
Ltd ” 

For example, the article states that smeo the War 
penod, the D S I R and the M R C have not under 
taken or flnanood any work for ‘ purely warlike pur 
poses and miphes that purely mdustrial or meclical 
moti\os’ have been the primary aim in all their 
mvestigations Furthermore, the article states — 
It would be equally indefensible if work under 
taken at the instigations of the fighting services but 
not specially paid for by contributions from their 
vote were not published and made a\ ailable for use 
m mdustiy 

In the case of the following three mvestigations 
oarntd out by the Medical Rcmarch C ouncil, reports 
were sent only to departments of the fighting siiviccs 
and wen not published 

(1) The Council mvostigated a probltm of direct 
importanu to chemical warfaix , namely tholimitmg 
of the visual hold for dillenmt typos of roepiiators 
This investimtion was carried out at the request of 
the Ctiemiciu Defence Research Department and the 
results were reported to that Department only 

(2) The Industrial Health Research Bo^ in 
vestigatcil the personal factors m proficiency for 
naval giinnciy’ Is it seriously maintamed that this 
has an mdustrial application T 

(3) The same Board, at the request of the 
Admiralt>, investigated tho psychological factors m 
doep sea diving and sent its report to tho Admiralty 

In all these coses the mvestigations appear to have 
been financed by tho M R C , yet the reports are not 
recorded os having been published 

The M R C investigations into rifle shooting were 
reported to tho War Office and no report seems to 
have been given to the general public It is mcorrect 
to suggest that tho Council has drawn on the special 
acoustical knowledge of the fighting sorvioes primarily 
to assist m the alleviation of deafness, smoe it under 
took at the request of the War Office" investigations 
mto the selection and traming of anti aircraft 
listeners These mvestigations were reported as being 
oontmuod m the M R L Annual Report for 1931 32, 
but all reference to them is omittod from tho Report 
for 1032 33 

In view of these foots and of inan> similar ones 
published m ‘ Patriotism Ltd ’ , we must conclude 
Uiat a oonsidoTable amount of assistance has been 
mven to the fightuig services by tbeso oommittees 
We agree that m practically all branches of science, 
under the control of these committees, new know 
ledge IS adaptable to the tmrposes of military science 
It seems, however, to be indisputable that such 
adaptation is the proper function of the soldier and 
of hia scientist servants It is known Uiat there have 
been oertam resignations and a protest against this 
employment for warlike purpoM of presumably 
neutral scientista’ tune and energy 


The statement made by the president of the Royal 
Society that scientific men ‘are now m real control of 
scientific pobey m Great Bntam” greatly clonfies 
the position As you valuably state, further militansa 
tion of these research committees can take place only 
with the scientists* connivance and reeponsibihty” 
Dorothy Woodman 
Union of Democratic Control, 

34, Victoria btreet, 

Irfindon, b W 1 
March Iff 


Patriotism Ltd on Lxposuro of tho War 
Machme’ ih published by the Union of Democratic 
Control , and Chap 6, entitled The boienoe of 
Murder , is intended to show how such organisations 
as tho Dopartmant of Scientific and Industrial 
Rceearcli the vanous mdustrial research associations, 
the Medical Roecareh Council and the Industrial 
Health Rosoarch Board, are perverted to the uses 
of death ’ The mam contention is that research is 
carried out for tho flghtmg mirvices by those bodies 
though their financial resources are budgeted fur in 
the civil estimates After an inquiry mto the facts, 
theno and rotated allegations woro dealt with m the 
article in Naturr to which Mias Woodman refers 
When tho article appeared, wo received a long com 
muiucation m which on attempt was miule to justify 
the Htatemints m Patriotism Ltd ”, but we could 
not possibly find space for it, and therefore we asked 
Miss Woodman to limit herself to speciflc examples of 
the diversion of iinancial provision for civil research 
to work for tho flghtmg services The above letter is 
the result , and the very triviality of tho oases cited 
IS almost enough to eondomn the mam thesis 

It IS scarcely worth while to traverse the arguments 
again but m any govt mmont department cuncemed 
with scientific research it may be token for granted 
that (I) Its financial resources will not be available 
fur work which should be paid for by another depart 
mont (2) If work is done at the suggestion of another 
de{iartment, or with focihties given by it, a report is 
usually transmitted to the deportment (3) If the 
results are not pubhshod, this is not because of any 
seal of secrecy but because they are moompleto or 
not of sufficient scientific value to be published 

As to the particular investigations mentioned by 
Mims Woodman, wo suggest that if the Union of 
Democratic Control had desired to know the truth 
concenung them it would have communicated with 
the Medical Research Council instead of construing 
for itself isolated sentences m reports We have 
mquired into theee cases, and have satisfied ourselves 
that the facts are as follows 

1 The Physiology of Vision Committee of the 
M R C was consult^ on the effect of respurators on 
the visual field Tho only work done on the subject 
was undertaken by a member of the Committee who 
IS on officer of the R A M C , as stated m the Ainual 
Report of the M R C , and as he was giving whole 
tune service to the War Office, the MRC was 
not mvolved in any expenditure Any knowledge 
gamed by the oommittee remams, however, available 
wh«i advice is asked as regards respirators used m 
dangerous industries, mine rescue work and the like 

2 It IB certomly mamtoined that the mvestiga 
tion of tho personal factors m proBcienoy for naval 
gunnery has an mdustrial apphcation It formed 
part of a larger mvestigation mto the general problem 
of vocational selection Many of tlw opportunitMS 
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for this work have been found in the borviooa where 
it u powible to examme a controlled peraonnel and 
to obtam at a later date rehablo records of their 
after hiatonee Few of the results have yet bewi 
published but all are a\ ailable for publication 
eventually when enough evidence has boon oc 
cumulated 

3 The mam port of the work on de< p diving 
done by the M R C was on the fimdamental question 
of the saturation of the tissues with gaseous nitrogen 
The report on this work forwarded to the Admiralty 
ronsistixi of throe sections each of which has smoe 
appeared m the Quarterly Journal of ErpenmetUal 
Physiology Tlie work done on the psychological 
Hide occupied only a \ery small fraction of the time 
and as nothing of importance emerged from it no 
report has yet been publislied though the knowledge 
gamed is available to anyone mquinng about deep 
lining from a civilian |x>mt of view 

4 The m\estigation of ride shooting was not 
undertaken at the n qutst of the military authorities 
but at the instance of an academic psychologist who 
happened to see in the operation an interesting com 
bmation of manual \ isual and psychological factors 
The results have not been published, but they are 
being prepared for publication Ihe War Ofhee was 
H nt a report as a matter of courtesy 

5 In the matter of the selection and trammg of 
snti ail craft listeners the actual investigations made 
by the M R C ha\ o taken the form of fundamental 
n Hi an h into qui Htioiis of aural localisation and 
the results have been or are biing published 

We neeil scarcely sa> that no further spaco can 
be afforded in these columns for a discussion of the 
questions raised by the Union of Democratic Control 
as to the use made b> the fighting services of oml 
research organisations 

Editor or Naturk 


Proportion of Heavy Water in Natural Water 
It has been suggested that the proportion of 
heavy water m natural waters may vary aooording 
to thuir source It is, however, unlikely that any 
considerable variations occur 
Consider for example, the Dead Sea We may 
suppose that the rate of mdux of water into the 
De^ Sea is equal to the rate of loss by evaporation 
In a case like this a steady state will eventually be 
recwihed — and m the case of the Dead Sea, presumably 
has been reaehod — such that the proportion of heavy 
water m it remams constant with tune At the 
steady state, the composition of the.inflowmg water 
IS the some as that of the water vapour evaporatmg 
away So the Dead Sea is m equilibrium with water 
vapour of the same composition as the mflowmg 
water , and, m oonsequenoo, it contains but a very 
slightly greater oonoentration of heavy water than 
the mflowmg water In foot, tiie excess is no more 
than would be gained by a single distillation at a 
pressure equal to the vapour pressure of the Dead 
Sesr— a negligibly small amount 
This argument assumes that tho mflowmg water 
IS at onoe distributed evenly throughout the v^le 
of the Dead Sea Imperfect mixing will permit of a 
greater oonoentration of heavy water, but it is 
unlikely even then that thrne is any remaikable 
oonoentration of heavy water m water team any 
natural source We may take it, then, that natural 


waters contain a sensibly constant concentration of 
heavy water , or, to speak more cautiously that 
the processes of evaporation and condensation m 
Naturo are unlikely to produce any considerable 
separation of tho two kinds of water 

HAG McKay 

33 New Rood 
Croxloy Groon 
Herts 
March 27 


In I onnexion with the foregomg loth r nome results 
may bo quoted of an examination of Dead Sea water 
carried out m this laboratory by Dr A T Martm 

Tho Dead S< a water was ubtamed by tho kindness 
of Palestme Potash Ltd and consisteil of samples 
taken from near the 8iirfa(.e and at a depth of 83 
metres below tho surface 

These sampltH were distilled and m addition the 
salts remaining after ordmary distillation were 
reduced to dryness by tho application of heat, but 
none of the distillates was found to b< luavier than 
ordinary pure distilled water preiiaml in the labors 
toiy 

To di termini thi density a spherical mass of 
Hilica attached to tho beam of tho balance by a fane 
Milica fibre was woigheil m the various samples of 
water and tho greatest diffonnoe in density between 
distilled water and distilled Dead Sea water was 
0 00003 the uncertamty of moosurenient being about 
0 00002 

It does not appear therefon that there is any 
notabl proportion of heavy water in tin Dead Sea 
R RnBERTSOM 

(lovomment Laboratory 
Clement s Inn Passage 
Strand, London W C 2 
March 20 


Spectrum of the HD- and D, -Molecules 
Wx have photographed tho molecular spectrum 
of hydrogen under high dispersion and obtained a 
senes of photographs of samples with mcreasmg 
amounts of tho heavy isotopi ranging from pure 
H| to praitioally pure D| We are indebted to 
Prof H 8 Taylor of Princeton for thi heavy 
hydrogen In this way it was ponsible to decide im 
ambiguously whether a Ime is due to H| HD or D, 
It IS well known that a conaidorablo part of the H, 
spectrum was analysed chiefly tlirough tho efforts 
of O W Richardson and his eo workers but there 
remains a great number of problems ooncemed with 
the analysis and mterpretation of this complicated 
spectnim The mam purpose of the present investiga 
tion IS to obtam additional maUnal which can be 
used for a further analysis of the molecular spectrum 
of hydrogen and to help to clear up doubtful pomts 
m Its mterpretation We are oonfidint tliat in this 
way our knowledge of the structure of the hydrogen 
molecule can bo greatly mcroasod 

The comparison of the three spectra gives mdeed 
a vast amount of mteresting information for which 
we must however refer to the full aooount of the 
work which is to appear elsewhere We wish to give 
here only some of the results of the analysis of the 
bands of HD and D| which are analogous to the 
Fulcher bands of H| These bands have a relatively 
simple structure and do not show maikedly tfan 
decoupling effects which are so charaotenstio of most 
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other hydrogen bands Therefore moet of the reeulta 
of the analysis oan be eummansed by a table of the 
band constants 


2878 18 

sees 84 
eest 

78 -M 


1878 70 
1886 80 
88 00 
88 08 
17 100 


0 7400 
0 7464 
0 7607 


In this table the chief constants which occur m 
the expreesion 

W /Ac ■=• <00 — <i»aw* -f ^ B{1 xv)J{J +l)—DJ* 
{J 1 1)* + 

(o - 1*. , i7 <= 0 1, 2, ) for the vibratumal 

and rotational energy are given fur the upper and 
lower states of the three Afferent hyilrogen mole 
cules The \aluoe for H. are taken from the work 
of Richardson and Das* The columns marked 
‘Roho give the ratio of the constants of HD and D, 
to the corresponding values for H, The next two 
columns give the theoretical values to which these 
ratios should be equal These are found from the 
known* values of the reduced masses p. by the 


tho theoretical 
otory We mo 
oonddent that the remsming disorepanoies are entirely 
due to experimental errors which arise chiefly from 
the fact that an inadequate formula is used for tho 
<salculation of the constants (We mcluded terms up 
to the fourth power m v and to the sixth power mJ) 
The agreement can be materially improved by an 
adjustment of tho ixmatonts without impairing the 
accuracy with which tho observed wave numbers 
are n presented by tho formulas Wo prefer, however, 
to give here the constants which were oalculated 
without bias m tho usual way for each molecule 
separately The table then shows to what accuracy 
the oaloidated values for beuid constants of this type 
m general oan be expected to agree with the theoretical 
4 olues The foot that a given formula represents well 
Hie expenmoital <lata is very often insufticiMit to 
judge this pomt 

We find that there is a discrepancy of itbout 
8 6 om~* between the values of the electronic fie 
quencies This seems too large to be attnbuted 
entirely to experimental errors We wish to suspend 
our judgment about this, however, until all the 
oonatanta have been recalculated m a way which 
takes more ngorouriy mto aeootmt all the various 
relations between thm 

The <xnnponent of the mitial *11 state which gives 
the P and R bronobee shows perturbations for all 
three molecules The tyiie of perturbation is the some, 
and IB moet easily recogniiwd by the anomalous 
values of the A doubling The details, however, 
differ oonsiderably While, for example, m Ha the 
state with v » 1 w most stxmgly affected, it la 
quite regular for HD, but for thu molecule the 
v' » 0 level IS very irregular This behaviour oan 
be understood fVom the that the relative poeitions 
of the perturbing and the perturbed vibrational 
levels ore slightly shd^ m the three iliflemit mole* 
oules due to the anharmonio obarsoter of the bmding 


relations pV — ^ 

It IS seen that the agrooment between 
and experimented ratios is very sotisfa 


Riohaidsoa and Das noticed that in H, all P- 
and R branohes are abaent for v' > 4 This is 
also true for HD, but m D, the P and R branohea 
ore normal for o' 4 
whereas they are abaent 
for 5 We oan 
imdeistand this be 
haviour if we attnbute 
the disappearance of 
these branohes to pro 
dissociation The pre 

IS determined entirely 
by the shape of the potential curves, is mdepoident 
of the nuclear masses, and while it m s urpassed 
by four vibrational quanta of H, and HD, four of 
the smaller vibrational quanta of D, will fall below 
it, but five will also surpass it for this molecule 
From these observed facts we can derive that the 
prcdissooiation limit must he between 0 93 and 
1 02 volts above the electronic fiequenoy of the 
•n state 

O H Disks 
R W Blub 

Johns Hopkins University, 


March 7 

'Ptoc lUv Soe A IIS 688, in 
•BslnbrMge PAw An 41 57 


Acbvities of Life and the Second Law of Thermo- 
dynanucs 

I AU anxious to treat Prof Donnan’s views with 
all courtesy, but thmk his last letter, written m 
conjunction with Prof Ouggonheim, la entirely 
inv^idated, like his previous letter, by a technical 
error m tbermoiiynamioe 

The ordinary formula for the positional entropy 
of a large number of particles is 

— fc J/J V log tdxdydz 

where v is the number of particles per unit volume 
Thus moving N particles from a place of density 
V to one of higher density v decreases the entropy by 

hN (log v' — log v) 

Surely Profs Donnon and Quggenheim have over- 
looked the factor N Owing to its presence, moving 
a single molecule does not, as tbw contend, have 
the same effect as moving a truckload of AT moleoules, 
but only 1/A7th of this effect The same error, I 
think, mvalidatee their seooad paragraph 

It u diflfloult to ilisouas views baaed on aiguments 
which seem to me so entirely fallacious, so 1 oan only 
repeat that I think the writers are m error by more 
than mere teohniool mntokes They seem to me to 
be oomponng two things that do not enter mto 
relation with one anoHier at all — like the number 
of oalones m a man's dinner, and Hie number of 
ergs needed to carry it m from the kitohen to the 
dining room 

As they ask for a phyaiologioal refase n oe, may 1 
(althou^ no physiologist) refer them to Camegie 
Institutum Publication, No 446 ("Mental Effort", 
by F O and 0 O Benedict, 1934) T 

J H Jbass 

Cleveland Lodge, 

Dorking 
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Penodic Structure in Ice I 

A OONCAVB metal vessel, Som xS76cm xl2i 
om at its deepest point, resting in natural oontaot 
(that u, at greatest convexity of its convex surface) 
with a stone pavement, became filled with ram water 1 
or melted sl^ It remained overnight, and held 
next nioming a piano convex lens of loe, which 
exhibited a l^utmil penodit structure 
The penodic atnioturo cansisted of about a dozen 
\ory djistmot colourless oonooitno circles, 0 fi-1 mm 
radial variation, the least, central, one about 1 cm 
diameter, with transparent ice between the nng<< 
The structure persisted through the depth of the lena, 
the largest circle bemg, of course, of least depth 
A small piece of black foreign matter (perhaps a 
smut) which may, or may not, have had something 
to do with the fonnation of the structure, was frozen 
mto the centre of the smallest circle 
In reporting a previous observation of penodic 
structures m carbon films duo to oil dro^', the 
absence of colloids, chemical action and dissolution 
was stressed But m this present observation, which 
also IS probably original, one chemical substance alone 
appears to be concerned There is, of course, the 
possibility of ‘heavy* water and of two phases — solid 
and liqmd — bemg ooncemed, though the nng 
structures seemed as solid as the clear icc The 
original hquid might also have eontamed a alight 
amount of dissolved impunty, if only condensation 
nuclei Attempts will be made, artificially, to re 
produce such ponodio atructiires in ice i 

S C Blaoktin ' 

20 Denton Avenue I 

Leeds, 8 

March 16 I 

NATimi US 401 Ibrcli It 1S32 | 


Loss of Mass in Binary Systems 
iMiia years ago, Sir James Jeans* considered the 
problem of the variation m the orbital elements of 
a bmaty star m which one or both of the components 
IS losmg mass by radiation He concluded that, m 
those droumstanoes, the orbital eccentricity will 
remam constant, whereas the senu axis major varies 
mversely as the sum of the masses of the components 
Shortly after, Fiof £ W Brown* discussed the 
same problem from a different pomt of view, arriving 
at the conclusion that the orbital oocentnoity vanes 
mversely os the sum of the masses, while the semi* 
axis inorecmes at a atill higher rate His pc^ier was 
ontKused by Jeans*, but the cause of their iimda 
mental disagreement was not then, nor has smoe, 
been cleared up 

An mveatigatioa which baa recently been com 
pleted throws light on this difiOculty Starting from 
the equations of motion m Cartesian form aa given 
by Jeans, the differential equation of the ortet is 
d^uoed, and its general solution obtained It is 
found that Jeans’s result is justified, and the source 
of Brown’s error is explained 
The mom result of the mveetjmtioa is that the 
loss of mass through radiation leads to the relation ^ 
san»-4uu tmgor ta mvenely prop&rtymdl to (ho maaa 
of tKa ayatam, which holds throughout the life of the 
binary , or alternatively, 

Pja* m. oonstant. 


that 18, log P — 2 log o' + 2 log x' — oonstant m 
the usual notation 

A statistical study of all the available material 
for tho visual binaries has shown that not only 
does this relation hold throughout the life of any 
one star, but also it holds statistically at the present 
epoch for all visual binaries m the form 
log P — 2 log o' + 2 log 7t' ». - 0 826 dt 0 098 


This result shows that all such binarios apparently 
ongmate with nearly equal values of tho quantity 
P/o*, the degree of scatter of mdividual values from 
the moan being given by the probable error 0 098 
of tho constant 0 820 

This relation loads to a form of hypothetical 
parallax which we may coll the mass radiation 
parallax, and which has boon computed for 123 
bmanea the orbital data of which con bo taken aa 
well detennmed The computed \alues are found to 
agree very woU with those found on the basis of 
other methods 

The above relation does not appear to hold for the 
eclipsing or tho short period spectrosoopio binaries 
The reason for this dtilorenco between the short 
and the long period bmanea is probably bound up 
with the differmoe m origm of these two mups, but 
as yet no adequate explanation of the observations 
has been forthcoming 

A L H BlJEKBIiXY 
University of tho Witwatersrand, 

Johannesburg, 

South Afhoa 
i<eb 18 

•JTm KU Boa Att 8k W, S 1924 
'Pne Nat And tet.U m 19S& 

‘jros NU Boa AH ^ 81 9lt 1925 


Calaum botope with Mass 41 and the Radioacuve 
Half-jicnod of Potassium 

Thf values given m a previous note* for tho radio 
ootivo half period of the potassium isotope with mass 
41, 08 derived from the abnormality m the atomic 
weight of calcium extracted from Rhioomoh and 
Portsoy pegmatites, stand m need of correction 

In tho first place, it has been learned through (Jie 
kmilness of Prof Arthur Hobnes, of the University 
of Durham to whom a sample of the Rhicomch rook 
had been sent, that the OMlogical Survey analysis 
of this pegmatite* was not apphoable to tho material 
actually used, which had not been hand picked 
Independent analysis conducted by Dr Wmifrod 
Cruthrie m this laboratory and by I)r A W Groves 
of the Boyal Ckillege of Science agreed m assigning to 
this material a CaO content of 0 66' per oent (mstead 
of 0 27) and K,0 content of 8 0 per oent (instead 
of 9 36) 

Tlie Portsoy pegmatite, which had been hand 
picked, gave analyses much closer to the Qoologioal 
Survey figures, namely, CaO 0 28 per cent (exact 
agreement) and K|0 8 0 per oent (instead of 8 9) 
The age of 600 million years assumed for this rook m 
our previous note, howler, is decidedly higher than 
geological evidence warrants, and a value of 400 
milhon years may be regarded as more reasonable 

'While the nocessaiy recaloulations were being 
mode m t(he light of the above ohonra, it transpired 
that an nnsuspeoted oonstant error had entered mto 
our earlier osculations and that the life periods 
arrived at were aooordingly all too high The final 
values for the half period of the potassium isotope 
with mass 41 now obtained ore 
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(а) under the aanimption that all the oaloiiun with 
mass 41 waa extracted, 1 6x 10“ yean 

(б) under the assumption that only one third was 
extracted 0 B X 10“ years 

The Khiconich and Portsoy rooks give identical 
bg^ures, and the value inilioatod is of the order 1 x 10“ 
years which is in accordance with the revised results 
of Holmes and Lawson, not with the more recent 
work of Miihlhoft* 

Jambs Kbndall 
W uxiAM W Smith 
Thomas Taw 

C hemistry Department, 

University, Edinburgh 
April 4 
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The Helmholtz Resonance Theory of Heanng 
Direct evidence m favour of the view that the 
vibratmg elements of the cochlea are differentially 
tuned for frequency has boon adduced m the following 

’Ihe cochlea of tho cat is exposed under Nembutal 
ansBSthflHia Viewuig the preparation through a 
dissecting microscope, and using a dental burr, smalt 
excavations are now made m the bone, one proximal 
to tho round window, the other towards tho apex of 
the cochlea , the floor of these inncavitios may be 
made so thm that tho cochlear fluids seep through, a 
state of affairs which may bo easily seen through tho 
microsoopi At this juncture, small beads of mercury 
are plaot^ m the depressions, using a micro pipette , 
in tins way further loss of fluid is prevented, and a 
good electrical contact with the fluids of tho inner 
car established, by tho insertion of platinum oleotrodos 
into the mercury droplets 

In response to sound stimuli, potentials are eii 
gendered between these electrodes and an indifferent 
electrode placed beneath the mylo hyoid muscle 
(Wever and Bray eSoct), and these may bo recorded 
by means of an amplifltr and oscillograph 

Tho amplitude of tho potentials in response to a 
note of 260 cycles has been found to be thw or more 
times as great at the apex as at tho base , while a 
note of 2,060 cycles gives rise to potentials of ampli 
tude some four times gre atcr at the base than at the 
apex 

C b Hailfikx 
A F Rawdon Smith 

Forens Institute of Otology, 

Middksex Hospital Annexe, 
ne\eUnd Street, W 1 

March 27 

The Attitude of the German Government towards 
Sctence 


Ih spite of my letter m Natdbb of February 24, 
there still seems to exist in English soientifio circles 
a misunderstanding of the attitude of the new 
Government m Germany towards science and of the 
reasons why Jewish scientists have loft the country 
May I bo allowed therefore to pomt out tho following 
foots T 

It must be emphasised once more that it is far 
from tho thought of the National Socialist Govern 
ment to make an attack on the freedom of scientific 


mvestigation , rather is it anxious to give scientific 
persons every possible help for their work I have 
myself on many oooasions been asked by tho National 
bociahst Muiistors to jom them m assisting individual 
scientific persons and mstitiites 

The National Socialist Govemmmt has not sub 
jooted Jewish somtists to exceptional treatment, 
or forced them to emigrate it has passed a law 
for the reform of the Civil Service which applies 
to all kmds of offlctals, not only to those oonoomed 
with science Aooording to this law, non Aryan 
officials wore obliged to leave their positions if they 
were not appomt^ before 1914, or if they had not 
fought at tho ftont in tho War, or had not lost 
fathers or sons in tho War No Government can 
be denied the right to make such rules in tho interests 
of its own people, and no group of officials, for 
example, scientiho ones can be made on exoeption 
to suoh a general law As a matter of fiust however, 
m a number of mdividual oases an exception was 
made to the advantage of Jewish scientists 

Various Jewish scientists, without being foroed 
to do so, have given up thoir professorships and 
moved to other oountnes This they have done, as 
some of them have declared openly, out of sympathy 
with their Jewish kinsfolk who wore afieoted by the 
law This attitude can be understood uid appro 
t lated One should not, bowe\ er, sot tliem up outside 
Germany as martyrs of unjust treatment by National 
Socialist Germany, nor quote them as signs of the 
denial of intelleotual freedom m Germany This 
would bo a misunderstanding of tho actual position 
The withholding of entirism of the new regime 
m Germany, or at least a conscientious reganl for 
the truth in scientific circles will bo to the advantage 
not only of mtomational oo operation but also of 
the Jewish sciontiste themselves 
With regard to the assertions ami opinions of my 
respcctod colleague. Prof A V Hill, on the above 
mentioned matter I should like to invito him to 
visit Germany and as a scientific investigator to get 
acquainted with the actual facts by means of his 
own observation and collection of ovidonce 


J Stark 
(President) 

Physikalisch Technisoho Reichanstalt, 

Berlin 


Ancient Homes of North Rona 
In a short notice of a book on Ronay*, tho reviewer 
refers to the cunous remains of dwelling houses on 
North Rona and likens them (from the description) 
to the dolmen of Locmanaquer and Camao In tho 
latter part of October 1928, m tho course of making 
a census of the grey seals of Scotland during the 
breeding season, on behalf of the Scottish Office, 
W L Calderwood and I landed on this island, 
seldom visited by naturalists or ardusologists TTie 
salient charaotenstios of the houses, whi^ seem to 
have been inhabited in recent histono times, are that 
they are half sunk m the ground, have a low wall 
of dry stone construction rising above the surface, 
which probably earned a wooden roof made water 
tight by turves, and were entered not directly, but 
throu^ a low and generally curved, roofed passage, 
along which the entrant h^ to crawl 
So far as I know, no suggestion has been made, 
other than the reviewer’s, as to the origm of such a 
cmistruetion, and I wnte to direct attention to the 
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posBibility that they may indicate Eskimo mfliienoe 
or perhaps even a former Eskimo habitation of the 
isla^ Dunng excavations which revealed ancient 
Eskimo culture on the long smoo deserted island of 
Punuk off St Lawrence in north western Alaska 
Henry B Collms of the U S National Museum 
discovered ruined houses of the historic period 
which bear close resemblonco to the houses of North 
Bona There is the same subterranean construction 
low walls carrying a low roof and an entrance by 
way of a long neurow tunnel The chief difference 
IS m the building material fur the Punuk houses 
are constructed of a framework of diiftwood logs and 
the bones of whales apparently jaw bones and 
nbs* 

There is no reason why North Bona lying forty 
miles north of tho Scottish mamland might not at 
some early period have been colonised by Eskimos 
But there is the othir possibility that the peculiar 
conditions of exposed wind swept islands Itukiiig 
pn tective vegetation may have led to tho indi 
pendent development of this curious type of hut m 
these distant places Something of the same kind 
has been revealed m tho excavations supervised by 
Prof Gordon Childe at Skara bra m the Orkney 
Isles 

Jahks Kitthik 

Natural Historv Department 
University of Aberdeen 

NATOSB in SM March 17 1934 
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Chromosome Differences m Mice Susceptible and 
Resistant to Cancer 

Counts of chiosma frequency mode at early mi 1 
and late diaphose of spermatogenesis have revealed 
a signifloant diffonnee between two strains of mice 
one highly susceptible to spontaneous development 
of mammary caremoma tho other highly resistant 
Ihe strains are respectively A and CBA obtouied 
from Dr C C Little Bosmo B Jackson Memorial 
Laboratory Bor Harbor Maine 

The mean number of ohiaranuta per cell is 28 44 
m stram A and 33 12 m stram CBA The differenue 
between them is 4 68 (with a standard error of 0 707) 
tho necessary difference for P 0 01 is only 1 90S 
(Fisher Statistical Methods for Beseoroh Workers 
3rd od ) The test for signitioance of the difference ui 
distribution gave 64 03 os shown in the aocom 
IMUiying table the requirement for P=-0 01 is only 
11 341 
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different methods of stammg were used Iwenty 
eight complete nuclei were analysed in the first test 
and twenty two in the second In each case these 
oomprised equal numbers of nuclei at tho same 
stages of moiosis from each stram They were from 
seven mice of comparable ages The results from 
the two studies were m complete agreement 

Thos observations were marie as a first test of a 
scries of simple related workmg hypotheses on the 
mechanism of heritable susceptibility to cancer Tho 
hvpothoscs are based prunanly on the somatic cell 
mutati >11 th ory of cancer and tho disouvery of 
genes and chromosome deflcienciHs affecting the 
mechanism of mitosis or meiosis' Ihis first test of 
chiasma fn piency is of ouiirse entirely indirect m 
its possible application to the cancer problem it 
hinges on the relationship of raeiosis to mitosis* 
Though mdiroct tho chiasma frequency test is on 
tho hypr theses formulated of particular value smoe 
It {rovides a nlatively precise qvatitUaitve measure 
of differences botweon sets of chromosomes other 
tests are m jirogress Until they are completed anp 
other strains of mice tested for chiasma frequency 
it woiil 1 be I remature to discuss the possible simi 
ficanco of these data for tho cancer problem Ihey 
are m striking accord with ixpeotation on the basis 
of the particular hj'pothesis they were designed to 
test but the possibility of an unknown factor other 
than cancer susceptibility being involved has not yet 
boon eliminated 

Apart iltog thi r from the cancer problem the 
results obviously have general cytogenetic sigui 
ficanoe 

C I BONABD HusKIMS 
E Mabik Hbarnb 
Met ill University Montreal 
March 3 

H »klm l r and Heuno V U J Aoy Uun Ar H 100 
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International Status and Obligauons of Saence 
In Natcre of fiobruiry 24 wen piblished letters 
from Prof Stork and myself referring to dismissed 
German scholars and scientists I coulil not neglect 
the opportunity of saying that tho Aeademic 
Assistance Council (Rurluiglon House W 1) urgently 
needs funds Whether it was Prof Stark s eloquence 
or mme I am not sure (perhaps a little of each) 
but an unknown friend m America has written nit 
nforring to this correspondence and enclosing five 
cheques from members of his fomil} to the amount 
of 230 dollars to be used for furthering this 
assistance Hi hopes to send a Uttle more 

His generous action will provide for one of our 
colleagues for >« veral months but — ^will Prof btark 
allow me to say T — ^many still need help and there 
IS next year and the year after before a limit to the 
problem can be seen and who can tell what may 
happen t Isowhere T This gift represents 0 2 per 
cent of what is still required for the next two years 
Will other readers of Nature help with tho 
remamder 1 

A ^ Hill 

Umversity College 
Gower Street 
London, W C 1 
March 23 


The data have been obtauied from two distract 
studies in which different fixatives and slightly 
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Research Items 

Bronae Age Ccpfaalouphy In Wiltdiite. Mr J F S niA> be aaeigned to the ‘arohaio* period of Amenoan 

Stone rooo^ m Afon for Munh the diaoovery of a culture along with shamanism, onsis oeremoniea, and 

separate faunal of a skull m the course of exoavations so on, while the denvation of American clans firom 

of Beaker Folk dwelling pits surrounduig the cluster the Old World as a oonoonutant of the migrations 

of flmt mme shafts on Easton Downs, Wilts makes it unneoeesary to posit their special creation 

Authenticated instanoes of the ancient faunal nte in the New World The Old World distribution of 

of oephalotaphy are rare m England The barrow unilateral institutions falls mto line, being practically 

m which the diaoovery was made is small and low. umversal m Siberia, except among some of the 

being 23 ft m diameter emd 2 ft high The body Palaeo Siberians There is the strongest evidence for 

of the barrow was composed entirely of chalk nibble them m Old China and for their antiquity over the 

which had been oxtractml from the surrounding ditch greater part of the Old World 
The ditch was square m section, 2 ft 3 in wide and 

out m the chalk to a depth of 16 m A shell filled Rlaxunum Yield of Ceylon Pearl Oysters In the Sept 
band of humus oontaming numbers of well patinated ember number of the CvyUm Journal of Soienet 
.flmts to a depth of 8 inches overlay the primary (Section O Fishenes Vol 4 1938) there are two 

chalk silting Very slightly north of central was very mteresting papers connected with pearl oysters, 

found a comparatively Uige stone cist, 6 ft 6 m "The Maximum Pearl Yield of a Pearl Oyster Bed” 
long, by 3 ft 2 m wide, out mto the chalk twelve by Joseph Pearson, and “Further Observations on 

inches below the ongmal surface The total depth the Age and Growth rate of the O^lon Pearl 03rster, 

was 3 ft 8 in In the south west comer was an Margantufera vuigaru, with Special Reference to 

almost perfect skull, twelve inohcs from the west Oysters of Donnan’s Muttuvarattu Paar” by A 

wall and seven from the south It lay on the left AWpas The first discusses the theoretical aspects 

panetal and faoed south, the skull baM, therefore, of the problem of deciding the optimum for fishing 

being toward the west wdl and thus procludmg the a nuxed bed of pearl ojmters In the second, some 

possibility of any body having been attached to it practical aspects of the same problem are mdicated 

at the tune of bunal The sloill had been pillowed and an account is given of the different phases m the 

on BIX mchos of chalk dust The atlas and axis were life history of a bed of oysters on one important paar 

articulated m their normal position , but the lower Dr Pearson deals with his subject on mathematical 

jaw had been moved by rabbits to a distance two prmciples, baaing his work on the two mam oonsidera 

feet away The vertebrsa fell away on the skull tions afftetmg the problem (1) that the normal 

bemg removed, proving that it had not boon moved rate of mortality of an oyster bed is very high, and 

smoo the flesh rotted away Propped against the (2) that the pearl yield of the oyster moreases with 

vault of the skull, and erect on its broader end, was age Oysters older than 6 years are very rare, and 

a roughly chipped bar of flmt 8^ m long, 3| m wide the best age for fishing is probably between 34 and 

at the broader end, and averaging 2 m thick No 4 yecus ]^ving due regard for the age limit of the 

dateable object was found, but various considerations oyster, the longer the finery is postpmied the fewer 

suggest the Early Bronze Age Miss M L Tildesley the oysters but the greater the average pearl yield 

reports on the skull, her conclusion boing 'Early The question is how to strike the balance and find 

Bronze Age very probable , La TAne or Romano the tune when (he bed may be expected to attam its 

British possible , Anglo Saxon improbable” greatest value At present, purely practical methods 

are used for estimating the numben and computing 

dsn and Moiety Mr Ronald L Olson has made a the approxunate pearl voluo of a bed, but the author 

study of tho denvation of social orgamaations among suggests that a Suable reseoroh could be followed 

the Amenoan Indiana, which is pablishod under the m the immediate future on the lines laid down m 

title Clan and Moiety m Native Amenca” {Untv his paper for determming th" optimum of a bed of 

Caltfomta Fub Amer Archaiol and Elhndl , vol S3, mixed ojraters 

No 4) Except among the Eskuno and m Patagonia, 

clans and moieties are found m every culture area Plankton in the Java Sea. Dr H C Delaman m his 
in the two Amenoas In all these, except on the paper “Over het Produotievermogen der Tropisbhe 

north west coast and in the California Great Basm, Ze^ ’ (Delsman en Hardenberg De Induche 

both maternal and paternal descent occur, while the Zeevissohen en Zeevuohereij ter perse bij Visaer and 

dual grouping and tho multiple type are also found, Co , Batata C 1938) deals with quantitative 

scunetunes singly, sometimes oo existing Probably plankton investigations m the Java Sea and phos- 

three fourths of the area of the Amenoas was occupied phate determinations As was to be expected in a 

by tnbee organised mto unilateral social groups It shallow tropical sea, he finds much less i^ankton m 

IB believed that a sufikuent numbw of extnnsio, Uieee regions than m the Nmth Sea, where be has 

arbitrary factors are shown to underlie these mstitu made similar observations at the Haakt Lig htshi p 
tiona m their several areas to support the view of The phytoplankton is restnoted to a r^tively narrow 

the unituy ongm of native Amenoan unilateral belt alimg the coast, the hfo farther out being pre> 

groupings, contrary to the current opmion of Amenoan dominant animal Di Sunda Strait, which has 

anthrepologists, who hold tiiat r^nesent from strong tidal ourrenta, there was much more plankton, 

two to upwards of six independent growUis If the eepecudly on and near the border of the continental 

hypothesis of the umty of ongm of all the unilat«^ flat Oo^pods were more than five tunes as numerous 

institutions of native Amenca be accepted, their wide as m the Java Sea Five large speoies of oopopods 
spread distnbution pomts to a very respectable are predommant in the plankton— EucAasto ooncMmo, 
antiqmty The clan organisation bulks large m ev«y Undtnula (Odlanut) vulgaru forma mwior, Stuakmua 
area from which wd him data, except m the southern suberewsus, Candaoea bradyt and Labtdoeara aouta, the 
part of the North 9 Wl l 6 n coast Unilideral institutuma largest bemg Undtnula. There are abo many smaller 
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speOMM The diatoma are moetly well known and 
widely duftftbuted qieoieB which occur also in 
northern seas The copepods are very important as 
they are the chief fish fo^ • It is mteresting to find 
that the structure of the gill rakers is finer m those 
plankton -eating fishes which food on the fine coastal 
plankton than m those which feed on the larger 
plankton farther out 

Deposition of Fat in the Animal Body The mechanism 
of the penetration of fat into the cells of adipose tiasuo 
during fattening and its issue from the cells during 
fastmg IS a physiological problem which, despite 
much investigation, still remains unsolved In a 
paper published m the Menunra oj the Royal Italuin 
Academy, 4, 1933. Dr Qaetano Quaglianello sum 
mansee ^e present state of knowledge of this ques 
tion and gives a brief account of his own experiments 
His results mdioate the existence, m the cells of 
adipose tissue, of a hpase capable of attarkmg 
glyooridoe of the higher fatty aoiils and of an enzyme 
wbch IS able to dehydrogenate the hi|^r fatty acids 
but not their esters It was found, moreover, that 
lipol 3 nMS and also oxidation phenomena which must 
be, at least partly, dehydrogenating in character, are 
detectable m sidipose tissue detached from th< 
organism In experiments on dogs it was observed 
that, during fasting the degree of unsaturation of 
the fatty acids, both of the adipose tissue and of the 
blood, underwent appreciable mereewe On these 
data IS based the hypothesis that, prior to its mobili 
sation, fat is hydrolysml and the resulting fatty acids 
ore rendered sufilciently unsaturated to make them 
diffusible It IS considered probable also that, under 
normal conditions of nutrition at any rate, penetra 
tion of fat mto adipose cells is effected by a similar 
mechanism 

Actioa of Growth Substance m Plants It has long been 
recognised that the terminal bud of a stem inhibits 
the development of lateral buds, csusuig them to 
rumam dormant, but the meohanism of this action 
has not been understood Messrs Thimann and 
bkoog {Proe Roy Soe , B, 114, 317) put forward an 
interesting hypothesis based on numerous expen 
ments with young plants of Vtout Faba The worit 
of Went and others has shown that the coleoptile 
of Avena produces a growth substance (auxin) Tlie 
present authors ooncTude that the same substance, 
diffusing from the tormmal bud, acta as an inhibitor 
of growth m the buds below By placing the terminal 
bud on a small block of agar mto which the auxm 
diffused, and thoi plaomg the agar block on an 
dt«na coleoptile, they were able to get a measure 
of the amount of growth substanoe produced by 
the terminal bud It was also found that the lateral 
buds produce no auxm while dormant, but begm to 
produce it when ttieir growth bagms The growth 
substance was also produced by the leaves, especially 
when young Apphoation of growth substance to a 
decapitated stem similarly suppresses Uie develop 
ment of the lateral buds m aooordanoe with the 
amountapphed It was Airther shown that the growth 
substanoe causes ekmgatum of the stem, both m 
mtaot plants and m isolated portions of stem, the 
stimulus bemg to cell ekmgation and not to cell 
division The amount neonawuy to produce elongaticftr 
IS mudi leas than that rsqun^ for bod inhibition 
The stem waa found to mow a greater response to 
auxm in the dark, but the production of this sub 
stanM takes place cmly in the lic^t It thus appears 


that the same substanoe which promotes cell elonga- 
tion m the stem inhibits the development of lateral 
bi^ 

vA-caf Strips of Oats. A severe disease of oats known 
as leaf stnpe is caused by the fungus Helmtnfho 
eporvum avena. It eon be controlled readily by means 
of disinfectant dusts iqsplied to the gram, but several 
new facts about the life history of the fungus are 
published in a recent paper ( Studios m the Morpho 
logy and Biology of Helm*nthoeponum avena by 
R W G Dennis, Trane BrU Myed Soe , 18, part 3, 
223-237, Deo 1933) Primary symptoms ooour 
on the BoocUings, the coleoptile being infected from 
spores on the gram each year Then spores are pro 
duced, which infect the more mature ports of the 
plant, giving secondary symptoms The fungus pro 
duces -scterotia and spores withm pyomdia, and grows 
best at a temperaturo of 20° C Secondary mfection 
18 largely dependent on a high relative humidity 
in the crop The paper under review is tho result 
of fifteen years* investigation of the causal fiuigus 

Propagation of Plum Rootstocks The necessity for 
the vegetative propagation of rootstocks for fruit 
tives 18 now generally realised, and has stimulated 
the invesligatioa of various methods of multiplication 
T^yermg and stem outtmgs are used m Great Britam, 
though on tho Contment root cuttings are employed 
to some extent A groat deal of information is given 
in a reoont paper by Messrs T N Hoblyn and K C 
Palmer (/ Pom andHort <Sct,12,No 1, March 1934) 
The variety Pershoro Ji-gg proved entirely unsuitable 
for propagation by root cuttings, whilst the Common 
Mussel plum rooted with ease October, December, 
Tamiary and February seem to bo good months for 
tho preparation and planting of outtuigs, which are 
recommended to be 9 m long, and not loss than 
^ m m diameter The yield of cuttings from even 
a 3 year old tree is low, and the method would seem 
to bo appboable commercially only when roots can 
be trimmed from general nursery stock Orest 
mtorest is attached to the method of expenmont, 
which depeuts from tlie usual plan of controlling the 
variables, and combmoe them in a complete variety 
; of ways, thus giving combinations some of which are 
successful 

Sodium Chlorate as a Wcsd-KiUtr Dr M A H 
Tincker has prepared a useful digest of our present 
knowledge of sodium chlorate as a weed killer ( Testa 
of Sodium Chlorate as a Garden Weed Killer ’, J Roy 
Hort <Soc 39, 107, Feb 1934) The paper begins 
with an account of experunents conducted at the 
Society’s gaidms at Widey on the destructive action 
of sodium chlorate on vanous weeds It is shown 
that it is quite effective, and it ceases to have any 
notion after about seven months from the tune of 
^plication There are thus no harmfol after-^feots 
as with arsenical weed killers From other htemturc, 
It appears that a 10 per otnt solution (1 lb per gallon 
of water) is required for the eradication of large 
grasses Olid docks, a 8 per cent solution for herbaceous 
weeds and small graaaes, whilst small annual weeds 
are destroyed by a 2^ per omt solution The bquid 
IB applied at the rate ot 1 gallon per 10 square yanla 
Diy sodium chlorate must be handled with core, bat 
the chances of any grazing animal taking a hannfiil 
dose seem very remote Coats of treatment are km, 
and one may in^agme a time when a dressing of 
sodium ohiontee may replace the exorbitant incubus 
of a bare summer fallow 
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Ttmptratureof thaAtmo^duM in NcMthnn India. In 
OcrioNd* cm- Otopltynk, 89, 1*1, 1988. to 

isapaperbyBarknt Aliof theUeteoiologiodl Office, 
Poonn, entitled ‘ Lnpee Rntea of Tempenituie 
and tbeir Diurnal Vanatiao m the Surface Layers of 
the Atmoaphere over Northern India’' The obeorva 
tiona were made at Agra (lat *7® N ) m Maroh 19*5 
with eoundmg ballooiu oanymg a temperat^ 
recording nipuntua of greater aensitivity than those 
usually uaed m work with aoundmg balloona.aod pro 
teoted flrom aolnr radiation by a poUshed aluminium 
ahield They showed a surprisingly rapid decrease 
m the amphtude of the diurnal variation of tem 
perature with height, the change being from an 
avftrage of about *5® C near the surface to about 
*° C between heists of 800 and 400 metres 
above the surface The relationship between the 
ampbtude of the diurnal range and the height was 
suon os to suggest that the amplitude would probably 
be negligible at a height of 1,000 metros at Agra 
The lapse rate of temperature was generally greater 
than the dry adiabatio rate (9 9® C per 1 000 metres) 
near the surface during the middle of the day and at 
times even exceeded the lapee rate oorreeponduig 
with a oonsteuxt air density m the vertical (34 S® C 
per 1,000 metros) Ihese mversions of tomperatura 
generidly extended to a height of 300 or 400 metres, 
and oooaaionally temperature was 16* C higher at 
the top of the mversion than 1 2 metres above the 
ground, t^u^ generally the diffeienoe was between 
4® C and 6® C 


Secondary y-Rsyi of Nuclear Ongin. Cray and Tarrant 
Chao, and other workers have found a secondary 
Y radiation when several elements are exposed to 
the penetrating y rays fiom thorium C* Gray and 
Tsurant have now examined this radiation m more 
detail (Proc Noy Soe , A, Feb ) Iho absorption 
curve of the radiation m lead hM been very carefriUy 
determined, using alternative pnmaiy sources of 
radium 0 and thorium C All toe elements studied 
give a soft seoondary radiation of quantum eneigy 
about 0 5x10* volte when irradiated by thonum C* 
With lead (and to a lesser extent with elements of 
lower atomio number), a harder radiation of energy 
about 1 1 X 10* volts u also eimtted When r^um C 
rays were used, a surulor phenomenon was observed, 
but the Bofb radiation had on energy which the 
outhore think is sigmfloantly less than 0 5 X 10* 
volts This u extremely puxslmg, since this difference 
seems to exclude the possibihtv that the radiation 
M a charaotenstM radiation of the aeoondaiy emitter 
and that the primary radiation eervee simply to 
excite it Speowl expenments with a Wilaon oham 
ber and with a hydrogen filled umuaden ehambei 
showed that the radiation was really Y rays and n^ 

isotn^io and to ooireqMnd with the whole of 
'anomalous' nuclear oboorption of Y rays The authors 
examine the question of m relation of the radiation 
to the produotion and afimhilation of positive 
e l eetroos— an ex|danation on these lines is very 
attosetnre for the thonum rays but seema to leave 
the phenomena with radium rays unexplained 


A New Died* for Blaetmoie Oscfllsrions. Befbreooe 
waa made m a letter to Natcu of May 18, 1988, p 


6gl, to the ^eonsfaruefr^M js novel and ^ranple^ 
ftequo^'eleotKxiio osoillatmr‘''l1ie samT^tri. 


*, Mr J 8 

the WtrdtM Sngmetr of Maroh 1084 
of this diode and some expenments oamed out with 
it at the National Physical Laboratory The valve 
ddHers from the conventional type m that the osnM 
electrode is the anode, oonaisting of a tungsten rod 
1 mm m diameter, around which as axis four tunfpten 
fliiuiientBaiearrszigedonanng 1* 5il>m in diameter 
When theee filaments are hratod and the anode 
potential is raised to about 360 volts, osoiUations 
are obtamed either m an aenol oonneoted to the 
anode or m a Lecher wire system suitably connected 
between anode and filament Theoe oeoiUations are 
presumed to anae fhwn the penodio motion of tto 
electrons past the anode, aloiig diameters of the 
oylmdnoal cathode which the four filaments virtually 

o^pnse 'The wave length of the oWMllations under 

the above oonditioDB was about 1 5 motree and was 
mainly dependent upon the odjustmenta of the 
external oirouit With an anode potential of 600 
volte, tile wave length could bo varied from 0 94 
metre to 1 2 metres by adjusting the length of the 
circuit The mtensity of the osoiUationB obtained 
through a maximum vsJuo as the fllament 
ourrent is varied , but their produotion was 
shown to be independent of the apphoation of 
on external eleotro^tio or magnetic field to the 
valve 


Aetton of Papsin oo Ovalbumin. Svedbeig and Enks 
son (/ Amer Chan Soo , 66, 409, 1984) have 
made a number of determinations by the ultra- 
oentnfrigB method of the sodnnontatioii oonatant and 
molecular weight of products obtamed by digesting 
pure crystallnie ovalbumm with activated and un 
activated papam at 40® Attempts were made to 
separate ^e products by fractional dialyaie and 
fractional precipitation with ammonium sulphate, 
the fraotions bemg ultra-centnfugod Unsotivated 
papam produced no influence on the sedimentation 
constant of ovalbumin and no non centnfrigible 
products were formed Aotivated papam gave nse 
to three kinds of dunntegration products One was 
a non oentnfrigible subetanoe wmoh probably con 
tsuned lower polypeptidos and ammoaoids The 
second was a oentnfrifpble substance of a sedimsnta 
tKm constant of about 0 6 x l(h**, which wit h 
regard to moleoular wm^t is of the same order 
as the protommes The third product had the same 
nif, li«ii^ weight os ovalbumm, with a sedimentation 
Bf'PstAiit of S 7 X 10-**, and was probably formed 
by the loceening of some of the bonds withm the 
ovalbumin molecule, thus pausing it to assume a 
hi^ dissymmetnoal shape This may represent 
the first step towards the breaking im of the molecule 
mto individual ports The tmrd substance wm 
found to be practically homogeneous with regard 
to moleoular weight Papam has its maxmram 
activity witiim the stability range near the iaoeleotno 
pomt of the protem 


SupsdwatMl Water Mr J SmaU.oftlMJamesWaU 
KighieMing Labor ^ *•— 


itonsa. University of Glasgow, has 
i t us an aocoimt of an experiment in sduen a drop 
of de aerated water was heated m a glass tube of 
1/I« m bore open at one end The temneratare of 
the oil bath m which the tobe was heated was takn 
to 804® F before the drop wra enloBivdly eiqpened 
The degree of superheat was 90® F , wh^ prevfow 
ex p eri menters, it is stated, attained only 19® F. oC 
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Conservation of Tropical Forests 

T hree utiolea wluoh have appeared m the flat cultivation when earned out on any large loale 

Emptrt Ftmtirjf Journal (vol 12, No 1, 1983) leads to widespread loas and impoverishment of the 

diq^ilay uie di£Bculties which exist m conserving and soil, partioulany m hilly country Rapid deforesta 

putting to tiieir fullest utilisation the tropical foresU tion inevitably takes place m any wooded country 

of the Empire To take the second case first. Sir where the millet is grown, as conditions are there ide^ 

Ralph Pearson, formerly director of the Forest for providing both new soil for each crop and fliel 

Products Laboratory at Pnnoes Risborough discusses for heating the soil ” 

the problem of creating and developmg mariceta for The third article, by N V Brasnett, conservator 
Empire hardwood timbers at home of forests, Uganda, discusses the formation of State 

Sir Ralph briefly reviews the reasons why well forests, and forest rights and pnvileges of local 
known timbers have not found favour amongst inhabitants m Uganda After bnefly reviewuig the 

maricets m Great Bntam, ascribing some of the position of the colony from tiie day, m 1800, when 

causes to the fact that the consignments sent over Capt (now Lord) Lugaid signed a treaty on behalf 

were often not carefully chosen, nor, with the of the British East Afhca Co with the King of 
iacihties available m the forests, was there much Buganda the declaration of the British protectorate 

chance of their bemg so chosen when the short m 1804, and Sir Harry Johnston’s arrival in 1800 

handed and over wonced forest officer was himself and subsequent organisation of the administration of 
responsible for their dispatch Sir Ralph d^recates the country, the author concentrates iqxm the vaiious 
trymg to push too many new timbers upon the arrangements, regulations and ordinanoes for the 

markets at the same tune, and pomts out the way management of the forest areas of the country 

in which chosen tunbera should be forwarded and It is impossible to deal with the varying policies 
tested to which succeedmg administrations subjected the 

A second article, by Mr J B Clements, conservator forests after the first and promising lines wore laid 

of forests m Nyaaaland, treats of the cultivation of down But a perusal furnishes evidence that one of 

fin^ millet (Elnmne eoraottna) and its relation to the past flaws in oolomal admmistration has been 

shiftmg cultivation m Nyaaaland This article, and the reflisal or mabilily of those responsible for the 

the praotioe dealt with, is typical of one of the chief future welfare of their charges to lay down a definite 

sources of the disappearanoe of valuable forests m forest pohoy, based cn wide views, and to adhere 

tropical oountnea, the diiBoulties facing the admtnis to it 

tration, not always oanvmoed of the increasing mjury Mr Brasnett ends bis summary of the present 
supervening, m weaning the people (tom so wasteful position of the forests m Uganda with the sentence 

a form of piunitive agncultura , and finally, of the When formation is completed it is eatunated that 
taoublM of a forestry department well aware of the the State forests of Uganda will constitute just about 

evils resultmg from the praotioe 2% of the total land area of the Protectorate, and 

' It IS therefore clear that shifting cultivation m the total forest area, mcludmg pnvate woodlands 

Nyasaland is accelerated to a very oonsiderabla and the valuable savannah, just over 8%, so that 

extent by the growing of Eleunne coraeana under it is obviously essential to preserve the whole of this 

prevalent methods O^pared with the growing of small percentage ” Many conversant with the 

other crops, the requisttes of the nuUet make ex tropical forest and the importance it plays m countries 

travagant de m a nd s as regards the use of land, and where it exists would consider the percentage 

systematic burning of the top soil oombmed with dangerously low 


Band Spectrum of PN and its Significance 

/^F the diatomic emitters of band spectra, few grating, and both the vibrational and rotational 
Vy have been more extensively studied than the structures analysed 

U electron molecules N, and 00, which an n The new bands extend from X3S75 to X2002, an de< 
sponsible for many observed band systems and, graded towards the red and have a fine struotun 

unlike most emitten, an well known as stable oharaotenstio of the electronio transition designated 

molecules rather than as mtermediatb products m as *11 The system is therefore similar to those 

chemical reactions or equilibrium products at hi|^ of the lao-eleotronio moleculee CS and SiO m the sa me 

temperatures Emitters which an chemicdly or spectral region and to the well known fourth position 

spectroscopically analogous to these two have, as mtem of CO and the Lyman system of N, ■ The 

would be expected, also reorived considerable atten P, ultra violet system is not analogous to these as it 

tion. the best known exanqilae being the 80 electron is due to a *S -* *£ transition* , other and baa n> 

nioleeuleF(aadthe22-eleotronmoleouleeSiOandCS frangible P. bands an known, some of which may. 
To the latter category the PM moleoule becomes an when analysed, prove to belong to the expected 
mtenatmg addition as the result of die noent die ‘H - *E system 

oovecy and anabais, by J Cony, L Henbeig and From the aooonqianymg table of the more un- 
0 Henbeig*, of an ultra violet band system which portent numenohl constants for the eleofaranio statea 

IS psodnoed by an eleottleal cUsAaige throuj^ a oonoerned, it is clear that the three 22 eleotron 

nuxtun of p h osphorus vmiour and pun nitrogen molecules sue sugjlar to one another and intermediate 

With a heavy disdiam (about 0000 v and 4 amp ) to the 14 deotnn and the OO'Cleotron moleoulee in 

m a water cooled tube, this FN syatem has been respeot of the vibrational ooefflments and the 

photcgraphedinthofiiBtaiidaeeondocdeisofaSm rotational coeffiount S, and the eqmhbnum mter- 
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With CO. N., SiO and P,. the 


nuclear diatanoe 

band aystema under oiaouaaion nave oeen onaervea m 
abaoiptioa aa well as m emiaaioo, and the lower ('£) 
atatea are therefore stable ground atates The same 
IS expeoted, thou{^ not yet obaerved, to be true of 
CS and PN , that is to say eaeh of these should be 


HolMiile 

'77- '£ 
V,(0 0) 

Uppn stria >77 

Lomtr State >f 
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IIM 1 6 00 0 7B 1 IS 

1887 14 8 988 0 7884 1 4«7 

780 48 1 811 0 Ills 1 818 


capable of existence as ganeous substances m the 
abmce of an eleotno discharge , J Curry and L and 
Q Herzberg are ftirther investigating the PN S3r8tem 
from this point of view 

The heat of dissociation of the '£ state of PN is 
estimated aa 7 8 volts from a Birge fooner Imear 
extrapolation of vibrational energies and aa 6 8 volts 
from a ccxunderation of probable products of dis 


sooiatum It is thus somewhat lest than that of N, 
(recently given aa about 7 9 volts* rather than the 
hitherto accepted value of about 9 0 volts') and 
greater than that of P, (5 0 volts') Similarly the 
heats of diaaooiation of CS and SiO (each rou^ily 9 
volts) are leas than that of CO (about 10 volts) 

The molecules discussed here are 
all composed of nitrogen, phos 
phonia wid their immediate neigh 
hours in the periodic table From 
the atoms preceding and following 
these we have oUier 22 electron 
molecules about which, however, 
nothing can yet be stated, namely 
BCl (l^ds observed m the same 
Bpeot^ region but not system 
atised') and AIF (expected band 
system not yet record^) 

W JXVONS 

» iiS^*^^*** ^ ^*** (prriliiiliisnr mport) Z 

' Fsitioulsn of Umm band systems and of tbs notation nssd In 
be PN paper a^ In the pieeent artiels are riven In the writers 
Bepurt on BandBpeotia of DUtomie Moleottles*^ (Pte See tSW 

n ^ analyse of 810 bands Is by Sapor (PAss Use , m 

that or C8 bands Is by Ctawhnd and BhuroUfl (PAf* 
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Biology of 

I N Setenee of February 16 1984 Prof Gilbert N 
Lewis Bummansea the results of certain sporadio 
attempts to obeerve the effect of water oontaming 
heavy hydrogen, H', upon living orgamama Expen 
ments have necessarily been oemfined to small 
oigamsma, though some preliminary observationa on 
mice are mohid^ The first expenments were upon 
tobacco eeeds, the germination of which waa com 
pletely retarded by pure HJO and slowed up some 
60 per cent by water oontainmg 60 per cent HJO 
See^ transferred to normal water after three weeks 
m pure HJO sprouted m about half the cases but 
gave unhealthy eeedlmgs Yeast cultures in on 
appropriate nutnent medium dissolved in pure heavy 
water failed to grow, and Pscau has also shown that 
the evolution of carton dioxide by yeast from sugar 
solution made up with heavy water is much 
diminished 

In an expenraent that waa expensive if preparatory 
m nature, a mouse was supplied m three doeee with 
some 0 66 gm of puie HJO The mouse survived, 
thou^ during the experiment it showed mailced 
signs of mtoxioation” The symptoms of distress 
seemed more marked after eadi doM but not oumu 
lative, vdiioh led Prof Lewis to oonolude that the 
heaw water was bemg voidsd, but no preparation 
had been made to teat this pomt Prof Lewis eon 
ehidea that H' is not toxio m any hig^ degree but 


Heavy Water 

that Its complete subetitution for H' loads probably to 
a complete inhibition of growth, an effect which is to 
be traced to the greatly reduced rate of all physioo 
chemical proo wwou when H* is substituted for H' * 

Mr S L Meyer of the Vanderbilt University 
Biology Depaitmeot desenfooe m Sekhoz of March 2 
culture experiments witit a bOlie mould, in which 
those grown on media made up with one out of every 
214 hydrogen atoms H' gave sixteen tunes the yield 
of fringus as those grown on control solutions free 
from H' 

The late Dr Edwaxd W Washburn and Dr 
Ekigar R Smith have been oarrying on expenments 
at the Bureau of Standards at Wamington m which 
they have studied the proportion of H* atoms 
preeont m the tissues after plants have grown m 
normal soil solutions So fu as could be judged, 
rooted willow cuttings absorbed .H* and H* in the 
proporticns m whidi they were present in the onginal 
water supply, but apparently the heavy hydrogen 
was selectively aoournulated m the tissuee as the 
expresaed sap contained water 2 8 ports pet million 
heavier than normal water whilst the water obtained 
from the deetruotive distillation of the willows waa 
6 4 ports per million heavier than the normal supply 
Dr Washburn died suddenly on February 6 , his 
report with Dr tooith haa been published smoe, m 
Setmez of February 28 


Umvene and Atom 


a of March 9 
1 this subject which 
Prof Wehl of QOttmgen gave at the tqianiiig of the 
holiday coutm on mathwnatioal soienoea given at 
Gottingen m July 1988 His objeot was to put before 
m audience only such oonohrsioiis as an at the 


pceeenl 

Isntast 


it time 


oertam and to avoid any 


By repree c pting space m the space time oontmuum 
as the abacissa oi^ tune as the ordmate of a pomt 
cm a curved surfsee. Prof Wehl showa how tbs 
Einstem oontmuum with, ita moss dutnbution m 
represented by a oylmdnool surfiue wifli its axN 
vertioal and its radius determined by tiie denn^ of 
distribution of mosa Stars at rest an rsp r aaanted 
by gensratmg hnes and the movement of bght 
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throu^ the univene by spirala the pitch of which la 
equel to the time the light takes to go round the 
univene The stan are thus represented at different 
qiochs separated by leona 

De Sitter’s maasleM oontmuum is, on the other 
hand, represented by a hyperboloid of one sheet 
with Its tune axis vertical, and lines of shortest length 
now represent the stan while the movement of light 
throu^ the universe is represented by a straight line 
generator m which a tangent plane to the asymptotic 
cone cute the surface As this cannot intersect a 
ge^esio a second tune, there is no repetition of the 
repr e s e ntation, and as the geodesics themselves change 
their distancea apart as they travel over the surface 
the univene must be either oxpandmg or oontraotmg 

Neither the gravitational universe of Einstein nor 
the non mvitational one of De Sitter corresponds 
sufHciently closely with the facta, but the later one 
of Fnedman and Lemattre, according to which space 
IS spherically bounded and the boundary expands 
with time, IS much more satisfactory The radius of 
space IS about 10” cm and the total mass it contains 
18 about 10” that of the earth, possibly due to 10** 
particles 

In the atom the electrical forces between its con 
stituents are about 10” times the gravitational, a 
ratio which may have some connexion with the 
square root of the number of particles m the universe 
The wave length associated m wave mechanics witli 
the electron, when multiplied by the oonstant known 
as the fine structure constant ( 1/137), gives the radius 
of the electron and when divided by it the radius of 
the atom Ihe product of the wave length of the 
electron wave by the square root of the number of 
particles gives the radius of the universe and wlien 
divided by it the gravitational radius of the electron 

Although m this theory the appearance of the 
square root of the number of particles m the universe 
can be understood, there still remains considerable 
obscurity with regard to the wave length of the 
electron wave and the fine structure constant 


Saence News a Century Ago 
John PhiUips at^ King's Coilegt 
When Lyell m 1833 resigned the chair of geology 
at King’s College, London, he was succeeded by 
John F^hps (1800-74), the nephew of William 
Smith Philhps began his courses of lectures on 
Apnl 31, 1834 The science of geology, he said, was 
of but recent growth and it was necessary that 
students should be cautious os to the reception of 
theories , many of the theories which hod betsi 
introduce were the results of imogiKaMon rather 
than the deduction of actual observation Nothing 
was to be received as truth but what was wananted 
by actual observation and diligent reoeareh If the 
science were pursued with strict attention to these 
preliminary principles, the benefits which would 
anse to those who pursued it would be oommeasurate 
with tiieir desire of teuth In the course of his re 
marks, be described the primary, secondary and 
tertisry deposita and ei^uned tM position of the 
various strata of roidc He directed attention to the 
inco n trovertible foot that m the varwus strata fossiU* 
hod been disoovered including many tiiousandB of 
speeles of animals and vegetabbs which were no 
koger found m the animal and vegetable kingdoms 
by wfawh the soifisoe of the earth was bovered, and 


deduced from this fact that it was obvious that the 
system of Nature had m the revolution of ages under 
gone many changes He remmded the students of 
the high emmence to which their fellow countrymen 
hod exalted the science and begged them to remember 
that the philosophers of the Continent had their 
eyes upon their proceedings sad sucoess 

Honours for Men of Science 

Shortly after the first meeting of the British 
Association, WiUiam IV conferred the Ouelphic order 
of knighthood upon David Brewster, Charles Bell, 
John Leslie, John Hersohel and other men of 
science In the spring of 1834, the subject of 
honorary distmctions for emment scientific persons 
was discussed m the House of Commons, the dis 
oussion leading Vmdex ’ on Apnl 22, 1834, to 
address a letter to the editor of the Times mentioning 
one or two pomts which he corwidored had been over 
looked In the first place, he said, the Ouelphic order 
of Hanover, the only one oonferr^ so far, was one of 
the lowest on the Contment The title of knight 
could not bo assumed until the recipient had been to 
court, and as this could not be done under on expense 
of nearly £200, several persons whom it had been 
intended should be honoured had been unable to 
stand this expenditure Secondly, the order was a 
foreign’ one and after the death of King William it 
could not agam be granted and the knighthoods 
already oonferrod would lapse It surely," said 
Vmdex, would be more bewming m the ^voreign 
and more worthy of the nation either to make a 
new order or enlarge one of the present ones so os 
to embrace such persons as are distinguished m art 
or science ’’ 

ProgicM in Lighthouse lUumuuuon 
In the Meehantea Magazine of Apnl 28, 1834, a 
correiqiondent desenbed a visit he hod made to the 
National Gallery m Adelaide Strci t, London, whore 
an exhibition was bemg held illustrating the veuious 
methods of lUummation m use for lighthouses and 
for geodetioal operations So late as 1811, the wnter 
said, the Cddystone lighthouse was illuminated by 
wax candles, while m 1812 a coal fire was still in use 
at the Lizard By 1884 the general method adopted 
in Bntish lighthouses included the use of oil burning 
Argand lamps m conjunction with paraboho mirron 
of Bilvered-copper This tjqie of illumination was 
stated to be duo to Mr Ezekial Walker of Lynn, who 
had fitted up the Hunston light on the Norfolk coast 
m 1778 Many kinds of vegetable and animal oils 
had been tried with Argand lamps but spermaceti 
had been found to be the most suitable Coal gas 
had been tried in some foreign lighthouses, that at 
Dontzig having been lit by gas m 1819 

After refernpg to the introduction by Arago and 
Froonel of the piano convex lens in French light- 
houses and to the Cordovan lighthouse at the mouth 
of the Oaronne, then the fiii^ m the world, the 
wnter said that, as lenses of more than 15 inches 
diameter were not easily made, the lens system 
would not have found the favour it had but for “the 
dnoovery of our distinguished countryman Sur David 
Brewster that by Burrounding any lens with a senes 
of glass nnn of m particular curve, it mu^t have its 
eSwt magnmed to any given extent” Other methods 
of illumination shown included a pnmftive form of 
arc light and the hydro oxygen limelight of Lieut 
Dnimniraid, iriiieh gave a b^t * only mfenor to the 
sun itseir’ 
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Botatuc 0«fd«ii, Oxford 

‘ It la roudh to be regretted that the oity of Oxford 
haa not a botanic garcto auited to the raiik vhich it 
holda aa a Bnt^ univeraity Were a amall aum 
contributed by each of the ooUegaa yearly, even the 
preaent garden might be rendered doubly efficient 
more eqiecially if the adjoming ground at preaent 
occupied by Mr Peneon, were added to it, aad a part, 
or the whole of the meadowa of Chnat Church But 
the situation la altogether bad , and, for a botanic 
garden worthy of Oxford, a di^, open, ample, airy 
piece of ground should to aeleoted outside of the 
town, say, aomewhere about Jeffery a Nursery The 
present botanic garden might still to ocmtmued aa 
such, on a amalW scale, so aa to suit the moome 
destmed for its support Till lately there haa been a 
great want of botanical taste among the Oxford 
professors , but hope that a taste for totany, aa well 
aa a taste for geology, is now dawning upon them , 
and, whenever it dow, they will aoon produce a 
botanic garden worthy of themselvea After a botanic 
garden is eetabfashed, a soologioal garden will follow , 
and, perh^ie, ultunately, a public ornamental garden 
surrounding the whole city aa a breathing aone ’ 
(J G Loudon, Oardener'a Magattne, April 1834 ) 


Soaeaes and Academies 

Lomoon 

Physical Society, March S A O Ramkini A simple 
method of dez^nstrating the paramagnetism and 
diamagnetiam of subatanoea m magnetic Adds of low 
mtensity (aee Natobs, 138. ISO, Jan 37, 1934) A M 
PamtASAW Anomalous changoe m temperature due 
to thermionic emission in the fliamenta of valves In 
acme vsdvea the steady filament temperature is lower 
when the anode is positive, as would to expected 
but m other valves it is higher This anomaloua 
mcrease m temperature is due to radiation from the 
anode and u larger for valvee which have a hi^ 
anode dimipation and an anode which oloeely sur 
rounds the filament After ooneotion for this effect 
boa been applied, the work ftmotion can be spproxi 
mately calculated from measurements made on an 
ordinary valve T Sxitb Change of vanablee m 
Laplace's and other OBOond order differential equa 
tioDB Tranaformations of vanablea are expressed as 
matrix products, the effect of transposition being 
particularly considered, and the results are applied 
to the truisformation of the general eeomid order 
differential expression Maby Tayixir The Apple 
ton Hartree fonnula and diqiereion curves for the 
propagation of electromagnetic waves through an 
loniaed medium m the preeenoe of an external 
magnetic Add (3) Curves with collpional fneixm 
Four typical ftequenoies have been ohoaen for the 
oalculationa, one from each of the ~l*T~rr mto which 
the frequenoiea fall when ooUiaional fnotion is atomt, 
as described m part 1 The oorreqpcmdiag wave 
lengths are 80, 340, 400 and 1,000 metree The 
VHioua stages m the effect of moreasmg ooIliaioMd 
fription have been found to to useftilly reprceenfed 
by oolluional frequenoiea of 10*, 10*, 10’ o /aeo ai^ 
curves are given showing the mdioea of refraotion 
(ri-o, 6), the real part and imagmanr part of 
Mr* or (|if-«i(r e/p)*. together with tha poiaruations 
of the basio modes as Amotions of the eleotronic 
density for each of the Anir ftequenoies and ooUwon 
fteqmmoies named The prooees of evaluation of Mr 


and of the polanaation is described The attenuation 
and absorption are found to to, m general, grea t er 
for the hsnilwit component thw for tto left* 
handed component, with the direction of magnetw 
field tfiprqpnate for down-ooming waves m flie 
northern hemisphere The use of the duneniMi 
curves m the mtecpretation of propagation ptonom 
ena is diaouased J MoOabva Bbuoksbaw An 
instniment for eleotnoal prospeotmg by the induotive 
method In the Bieler Watsou method of Mphyaioal 
surveying, m general, the honsontal field la not m 
quadrature with the vertioal field An instrument 
has been designed which will allow tiie honsontal 
field to to oompared completely with the vertieal 
field, an important featurenieing that the honsontal 
components m phase and in quadrature with the 
vertioal field are obtained directly ftom the mstru 
ment readmga The apparatus has been teeted on 
eUiptioally polarised fieldi and has given eatisfisotory 
results 

Paris 

Academy of Scunces, February 26 (C R , 188, 777- 
860) C Matiomob and A db PassiuA The am 
monium arsenates An account of tto preparatioa of 
anhydrous tnammonium arsenate, of the diaaooiation 
of this aad tto diammonium arsenate 'Die propertiec 
of a new ammonium metaraenate are also deembed 
MABXNMoLLXABDaadRoBBBTEoaBViB The ovarian 
ftuid of rust (AgrotUtimta Otthago) and its relations with 
tto aemmal tegument R dbMomtbssusdbBaixorb 
Hie determination of the median m the bmomial 
function Paoi, LAvy The generalisation of the 
differential space of N Wiener RbmA LAOBAMaB 
A class of omignienoes of circles S K Zabbmba 
The oouree of tto mtegral curves of the equation 
Y(x }fybc-~X{x,if)dg’»0 m the neigjhboiuhood of an 
isolated singular point A Kovahxo The structure 
of almost penodio generalised Amotions Jbab 
QbAooibx Gertam shook phenomena produced m 
differentials R Bwynobdaow The fnotion couple 
of ball beani^ LoilVB The mtegration of Dirac’s 
equations Y Rooabd The quantio absorption of 
sound m gases ABOAnros Pibkaba and Bbdvo 
PiBXABA The thermal hystwesis of the epeoifio 
inductive capacity and of the conduotivi^ of aqueous 
solutions of gelatine J Thibaoh and F Dvrat la 
Toob The diffusion aad absorption of positive 
electrons traversing matter Expernnents baaed on 
photognq^o meUiods, nsmg the Ghalenge Lambert 
recording miorophotometer, lead to the oonohisicn 
that positive eleotrons behave like negative elstrtrons , 
they undergo multiple difliuions near the charged 
atomic centres with progreesive deoderation O A 
Boutby and J Obok, Remarks on tto oomparMin 
of the properties of vacuum (photoelectno) oeUs with 
those containing a gaseous atmoi^here Cnticism of 
work on the same subject by L Gtqpdeoomine Aj<b 
Pbbbibb and Mlub T KouBimra The longitudmal 
magneto thennoeleotno effeots m mokd a^ iron 
Hie experimental laws From expernnents with aa 
ironni^l omqile it is oonohided that, with the 
magnetisation parallel to the temperature gradient, 
the thennoeleotno power m moreased nmmal 
magnetisation, on the oemtrary, lowers it O Mtr.T.ws 
and J LBOOicn The mini absorption spectra 
of the stemoisomeno orihodimethyl-eyokhekauM 
Sinoe the moleoular stmotura of them two stereo 

qieotra would be expeetedi and this ■ Aown by 
experimait to be the ease The Raman speottrafif the 
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auna oompotmda are alee nven A Kastlbb The 
wnount of polaruation of tn» fluoreeoenoe of merouty 
vapour m the preeenoe of nitrogen Jxan Qbmabd 
T he magnetio extinction of the fluoreeoenoe of the 
diatomic moleoulea of tellurium Repetition of the 
work of &noluohowaki, utilinng the large Bellevue 
eteotromagnet, which givee stronger fields Mme 
Bbakoa EdiOIb Mabqubb The distnbution of the 
radium m crystals of radiferous bonum bromide 
Bdmowd Bawobbbt The formation of Liesegang 
rings by electrolysis Utilising the method of pro 
duoing very clear nngs deeonbed m an earlier note 
Veils relation V^~an+6, where n is the order of 
ring and S the distances between the nngs was 
ve^ed , a was also found to be mversely proper 
tional to the voltage applied Mixa Lucxa. db 
B aonexaBB The adsorption of eloctrolytos by 
oiystalluie surfaces The influence of the sign of the 
electric charge of the adsorbent A Michxl LAvy 
and H Mcbaoub The ixMsibility of utilising the 
microscope in the study of the phenomena of detona 
tion Results obtamed by detonation of lead aside, 
in quantities of the order of 0 5 mgm . and subsequent 
examination of the load deposits under the micro 
scope P Job The constitution of hydrobromio 
solutions of salts of copper and cobalt A T^vbbs 
and Pibbux Lbduo A reaction differentiating 
various hydrated oalcnim aluminates P Bastibn 
T he existence of three allotropic vaneties of calcium 
Differential thermal analysis, differential thermo 
electric power, expansion and harness all mdicate 
allotropic changes at 260” G and about 430” C , thus 
proving the existence of three allotropic vaneties of 
calcium M ChItbubt and IfMB P M CbItblbt 
dome reactions of divalent chromium aoetate Oe 


sonptiona of the preparation of dry ohromous aoetate 
and its reactions with dry hydrogen ehlonde, pyndine 
and ammcmia Maubiob Looby An aoid alcohol 
containing the acetylene hnkage phenyl phenyl 
othmylgiyeolhc acid, C|tH||0| Mabcbi, Godohot 
and Max Moossbbon The resolution of 1 2 trans 
cyoloheptanediol into lU optical antipodes Mux E 
JAbAmimb Some rocks fiom Kenya Colony J 
Chaxb The mode of formation of the aleurone 
pams m the Orammee and the production m the 
latter of oxyflavonio and anthooyanio compounds 
RbnA VAin>Bin>BiX8 The luqiloid and diploid 
eonidian cycle m the Basidiomycetes R KAhiobb 
The utilisation of oresyl blue m systematic mycology 
O QuRTOMBBAuandA Lbboy Opotherapic feeding 
m milch cows The system of feeding suggested 
O Moimot has been tested on a herd of 36 cows with 
negative results Muji A DtrssBAU A new durol 
loid hybrid stram resulting from the orossmg of two 
Trtttewm vutgare Pmsaa Oavavoam The diffuse 
vital staming of flagella and the ohemfcBl affinities 
of the cytoplasm of its various eonstituents 
A Gibocd, C P LBBi.oin> aiKl M Giboux Vitamm 
C m the ovary and tiie yellow body Results of 
histolo^lioal studies based on the reaction of ascorbic 
acid with silver nitrate P Pobtibb and Mu.b A 
RArry The mechanism of the death of huds the 
plumage of which is impreonatod witii hydrooarbons 
In the normal state the mumage of birds acts as a 


n against 1 
under watc 


dive 

properties are lost wiien the feathers are covered' 
with oil and this is the cause of death Hum G 
CooaiM I The normal fecundity and oharacters of 
ihe hybrids resulting from rrnssing; two species of 


G Dbiaxabb Numoneal variations of some 
primary smusoids of the body of the Spiro 
chetide 

Hblboubnb 


Royal Society of Victona, December 14 W J 
Habris The eastern boundary of the Bendigo gold 
field A number of traverses across the eastern 


of the Bendigo goldfield show that the Lower 
Sian rooks (mostly Lanoefleldian) near the east 
of the Bendigo city area, end abruptly and are 
succeeded farther to the east by beds which are 
imiformly much younger (Damwilian) The break 
m the normal succession has been traced for a 
distance of about fourteen miles and is attnbuted to 
a fault named the Whitelaw fault, which runs 
almost parallel to the strike of the bed rock N 16° W 
The presence of the Damwilian non auriferous beds 
accounts for the absence of profitable gold mining 
i of the hne mdicatod F A Snraimroir and 
Nblly Hoopxb Woods On the oocurrenoe of the 


TOleoypod genus MtUha m the Australian Tertiary 
The 'Tertiary peleoypod, Donnta grandtt. Hooper 
Woods, from a bonng near Adelaide, South Australia, 
IS redemnbed, reflgured and transferred to MtlAa 
(MtWundea) m the family Lucmidte A new sub 
species, Jhnderaenata, is described and figured from a 
Iwnng on Fhnders Island, Tasmania B J Gbibvb 
The isolation of the organism oausmg c rown gall on 
almond trees in Victoria The jpalls have been shown 
to be related to the preeenoe of bactona The causal 
organism has been isolated m pure culture and has 
been shown to be identical with BaOenum fume 
/ociens 8m and T R B WnraKBS and R A 
Kbblb The Palieosoio star fishes of Victoria This 
contnbution oompnses the Palaosoio star fishes of 
Victoria and nearly all those of Australia , they are 
wholly of bilunan age Ten new species have beoi 
described Several of the genera represented are 
new to Victoria , one of the most mteresting is 
Hudsontuitr, whiiih is regarded as a somewhat pnmi 
tive type and is only recorded from Ordovician beds 
elsewhm 


ViBimA 


Academy of Sciences, December 7 Hbbbbbt Habbb 
IjABOt, Bbrta Kabuk and Kabi. Pmibram 
bynthesis of the blue fluorescence of fluorite Ex 
amination of a number of mixtures of fluonte with 
small proportions of other substances shows that the 
fluorescence exhibits blue bands only when a rue 
earth metal, most probably europium, is present 
After being heated and expmed to radium radiation 
calcium fluonde, either pure or containing 0 1 per 
cent of cerium, praseodymium, neodymium or 
samarium, gives no blue bands, which, however, 
iqipeu when either impure samarium (conCamuig 
europium) or pure europium is added (see also 
Natubx, 138, 99, Jan 20, 1934) Albxamdbb 
K dHLBB and Hbbbbbt HABBBiAinxr Lu m in e sc e nce 
of apatite and other phosphates As with fluonte, so 
also with many apatites, either m the natural state 
or after heat^, the occurrence of Imes m the 
fluorescence spectrum affords a sensitive means of 
detecting rare earths Certam other phosphates may 
be exammed similariy Gbobo Stbttbb (1) Process 
of charging m the loniaatian chamber (2) Choice of 
the gndreaistanoe for a hi^y sensitive amplifier 
Gustav Obtmxb and Gbobo Stbttbb (1) Choioe of 
the couplmg element m making on amplifier with low 
time oonstant (2) Experiments on atom-dismtegni 
thwi with radmmB+C as source of raduaion(l) By 
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the prooedure deeonbed wooeMes of nuclei tnuu 
formation occurring when RaB+0 u uaed oa aouroe 
of radiation may m apite of the preaenoe of p and 
r raya be recorded eleotnoally with the same re 
liabihty aa when pokmium is used Osono Kouuu 
and Adout Kubin Saxatilio acid On the baaia of 
the known chemical behaviour together with new 
data a structural formula for this acid is proposed 


WoBSEinxri. ComAmr or AsMouBaBs avd Bassraas 
at 5 SO— (in iha Bfetahurgy Leetura Theatre Boyal 
Behool of Mines Prinoe Oonaort Road, South Keosing 
ton) — Prof J H Andrew Alloy Steris (suooeedJag 
lectures on May S and 10) * 

l as T i T U T i oa or Eusotucai. EauimaBS at 6 — Prof 
J C M T ,e nn a n Eleotriaal Phenomena at Extremely 
Low Temperatures (Twenty fifth Kehrm Leotnre ) 


Kabimib ORArr (1) Colonmetno and photomatno 
observations on 8 C^hei and i) Aquihs The spectral 
changes of these two stars show also m the visual 
colour and are readily detectable with a colorimeter 
The colour curve of S Ophei is very similar to but 
not quite synchronous with the li^t curve WiUi 
I) Aquihe however larger deviations occur (£) 
Regularities m the change m colour of stars on the 
honson The excess colour of stars on the honxon 
observed m Majorca is related linearly to the path 
of the raya m tlm homogeneous atmosphere RuooiJ' 
Gnnx Oligoceno and miooene m the Qallneukirehen 
baam east of Linx on the Danube uid the neig^ 
bounng regiona Wolvoavo Hount Action of 
rapid deotncal vibiaticna on electrolyte solutions m 
relation to biological eflecta of short waves 

December 14 SnrAN Pkia Crystal photo effect 
m coloured rook salt A Skbabai. Unstable inter 
mediate products and classical chemical mechanics 
In mvestigations on chemical kmetios it is often 
neoesaaiy to decide ftom a given scheme of reactions 
m which unstable reactants take part the actual 
gross reactions occurring and thoir velocity equations 
A method of solving tlw problem baaed on classical 
chemical mechanics ja now givm K W F Kohl 
BAUSOB and A Ponobatb Studies on the Raman 
effect (81) Raman spectrum of organic substances 
(polyaubstituted benienes) Each of the four spectra 
for the molecular types C«H|X and CH, CiH^X (X m 
the ortho meta or para position) is analysed for the 
oases where X is NH, OH F CH, CN Cl Br or I 


Forthcoming Events 

[ Jf ediiifu markoi vntk on ostensi; srs open to thi publto ] 

Monday April 23 

VIOTOBIA Iksttputb at 4 80 — Sir Charles Marstoi 
Bible and Spade 

Royal Okoobafhicial Socxxty at 0 30 — Lafe in 
Hungary (film) 

Tuesday Apnl 24 

Royal Sooibty or Abis at 4 30 — C F Strickland 
The Oo operative lilbvement among African Races 

Thursday Apnl 26 

Royal SoonrT at 4 30 — F W P GOts, A R Meetham 
and Dr O M B Dobson The Vertical Distnbution 
of Osoae in the Atmoqihere 
Dr F P Bowden and Dr C P Snow Fhyaioo 
Chemical Studies of Complex Organic Molecules (1) 

Dr F P Bowdsn and S D D Mome Physico 
CSiemical Stndiee of Complex Oigsiuo Molecolee (8) 

LOMOON MAxaBHATiOAL Sooianr at 0 — (at Burlington 
Houee, W 1 J — ^Diacuasioa on Integral Functione 
%ieakata Prof E O Titefamanh, Dr E F OoHing 
wood. Dr M L ChrtwnAt Prof J M Wfafttsker 
A J Macintyie Prof UtUmvood. 


Fnday Apnl 27 

Royal Im b t i t u t i ob at 9 — J M Stagg The Bntieh 
Polar Year Expedition to Fort Rae NW Canada. 
1033 S3 
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Water Supplic# aad Emergency Legislation 

T he time honoimd adage that It a an ill wind 
that blows nobody any good may poanbly 
receive a further exemphfioation of its truth and 
appoeiteness if the moral to lie drawn from the 
lesson of the recent dionght m Great Britain is 
brou^t home to the national oonsoienoe Even 
if it were not a matter of common knowledge 
uid it may be added of hanh expenenoe m many 
parts of Gie country the serious admissions and 
wammgs of the Munster of Health during the 
debate m tiie House of Ckunmons mi April 12 on 
the Water Supphes (Exceptional Shortage Oiden) 
Bill would be more than sufficient evidence of the 
unpreparednesB of Uie authontwe to cope with a 
general shortage of water such as is now prevalent 
and although an endeavour is bemg made m a 
nationally charaotenstio way to muddle through’ 
the emergency the situation is one which cannot 
be regarded with indifference and unconcern In 
moving the second readmg of the measure Sir 
E Hdton Young made a scriptural wferenoe to 
the writing on the wall He could scarcely have 
chosen an illustration of graver import or more 
smister significance 

Water is one of the most vital requirements of 
a community whether for domestic or for in 
dustnal purposes In (^reat Bntam happify 
supphes are as a rule reasonably plentiful in 
fact their abundance under normal oondiUons iu» 
rendered us obhviouB of their value and carekes 
m their use With apparently unlimited resources 
at disposal consumption has tended to become 
prodigal and m many oases to be swofien by 
waste For generations past water supply has 
been a matter of purely mdividual or local concern 
UndertaJongs have been pranoted and ad 
ministered by private oompanies and by mum 
oipahtua without reference to the Uigw needs and 
requirements of the country as a whole The 
number of water undertakings m Great Bntam 
is well over one thousand each of them a separate 
entity and independent of adjacent oonouns, 
however contiguous the boundanM of then 
napective junsdiotioQs In addition there are, 
at least another thousmid jHivato {wopneton 
Amid all this medley of mtonets and anthortHet, 
apart fiom tiie fermation withm recent years of 
a few regional oommitteee the fimotions ^ which 
ate pnrefy advwosy and dueoted togrards the 
attainment of a eommon poboy among looal 


undectakers then has been no attempt «t 
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ocMxduution oroi^iuuaed oanteol>-iiothingbeyoDd 
the oaaoal •aperTuun of Parhameotuy oommitteee 
at timea of legulaiave enaotment few new under- 
takmgB and the oooaaicmal mquines of the Muuatiy 
of Health or the old Local Govnrunent Board 
when sanotum haa beoi aonght by local authontiea 
for raiaing loana for expenditure on worka 

It cannot be claimed that the country haa been 
taken unawarea m the matter, or that the evila 
of thia haphawd procedure have not been 
pointed out During the laat half-century, R 03 WI 
Commiaaiona and Departmental Oommitteea, aa 
well aa aoientiflc bodiea, have reported tame after 
tune on the need f(v ayatematio mveatigatim and 
admmiatration of the national water reaouroea 
One outatandmg matanoe la the (1021) Final 
Heport of the Water Power Reaouroea Committee, 
which oontaina the following pregnant paaaage 

“We find that the difSculty m fairly allocating 
the natural aonreea of water la becoming greater 
year by year m England and Walea, and the 
endenoe we have heard provea beyemd doubt the 
urgent neceeaity m the national mtereata of aome 
measure of control of all water, both underground 
and aurCace, m order that the available auppliea 
may be impartially reviewed and allocated, and 
may be mi^e to auffloe for all purpoaea m the 
future Ih ocmaequenoe of the moroaae of popula- 
tion, the improvement m the oonditiona or life 
and the growing requirementa of induatry, the 
demand fmr water is steadily mcreaaing, and the 
problem of meetiiig future needs is giving rise to 
anxiety m many parts of England a^ Wales “ 

The reoommendatum is dear and unmistakable 
Other inatanoea might be cited with equal force 
It will be withm the recollection of readera of 
Natubb that only last autumn a special reeeardi 
committee of the British Assodatian reported to 
the meetmg at Leicester, after a careful and pains- 
taking mvestigation extending over a period of 
twelve months, "that the position of inland water 
survey m the British Isles is far frenn satisfactory 
and that a Bjrstematio survey of the water resources 
of Cheat Britam is urgently required” The 
Committee pomted out that the censumptum per 
head of population for domestio purposes has a 
steady tendency to m cr eas e , due to improved 
standards of sanitation, such as die laying on of 
piped water suppliee into houses m rural areas, 
the substitutaon of water-dosets for privies, and 
the provision of baths and hot-water supidies 
Eurtheemote, while the amount of water requfted 
IS inrmaamg and large vohunes are behig allowed 
to run to waste, supples are heootning more and 


more restnoted, the most conveniently sitnated 
sources having been to a large extent already 
approiuiated Accentuating the growing paucity 
of available suppliee is the foot, menUoned by 
Sir Hilton Toung, that improvements m drainage 
have resulted in the more speedy drauung away of 
surplus water and so rendmed the effoots of a 
drought more serious It is not perhaps generally 
realised that the rapid spread of building operations 
dunng recent years, mme particularly m urban 
distnots, together with road-making, has brought 
about a considerable extenauHi of the area of 
impervious surfooe, oausmg an appieomble ang- 
mentatimi of the run off after rainfoll 

The Bill just passed by the House of Commons 
IB merely an emerg e ncy measure with the in- 
separable evils of moonvenienoe and expense It 
has been forced on the Government by cmnim- 
stances and, as such, is simply a temporary 
palliative and not a permanent cute for a state 
of affairs which, having risen m the past, is 
equally likely to recur m the future, if matters 
are left as tiiey are What is needed, and has 
been needed all along, is carefully considered 
legisiation on the lines of the Water Power 
Resources Committee’s Report, namely, the 
establishment of a omitrolling Water Commissian 
the pnmaiy duty of which would be to compile 
proper records of the water resources and to 
provision for the present and future water require- 
ments of the country and, thereafter, to supervise 
tiie administration of these resources to the 
general benefit 

At the present time, records of available supidies 
are sadly moomplete, and an efficient surv^ is 
the only means of rectifying the defiomiiqy It 
is true that excellent records of the Inadenoe and 
extent of rainfall have been, and are being, kept 
by the Bntish Rainfall Oigmiisatian, but this is 
0 ^ part of the scheme of a survey, wboh, in 
order to be efieotive, must cover the whds fleU of 
Observation from the Bret arrival of water m the form 
of rain or dew to its final diaappeoraooe into the 
ocean At presmt, aa is pomted out m tiie Bntuh 
A sso c iation Report, there is no official department 
dealmg with the direct hydrologioal measurements 
of the amount water derived from rainfoll, 
rdiioh » the really essential faature of the matter 
from a utditaiian point of view 

Hand-to-mouth meffiods are out of place in tl^ 
eco n omy of a properly administered oosninnnity, 
and the conditions revealed in oennexian with thff 
preaent emergency ahonld oompd the attentfon 
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of the Qorenunent and bnng home to it the 
neoenity of takmg atepa without further delay to 
inaugurate an adequate aeinoe fw the soieniafio 
measurement and impartial omtrol of the water 
resources of the country By ao domg, it will 
bnng Bntiah water adminiatration mto Ime with 
the practice m other leading countnea, where an 
example m the matter has been set which can be 
followed with advantage to everybody concerned 


Faraday's Diary 

Faraday 9 Diary beiag thr various PhiloaopAieal 
Notes of Expenmental Inveotiyation made by 
Miebad Faraday, DC L , F SS , dvnug the 
Years 1820-1862 and bequeathed by him to the 
Royal Instiiidion of Qreat Britain, Now, by order 
of the Managers, printed and published for the 
first time, under the editorial supervision of 
Thomas Martin Vol 3 May 26, 1836-Nov 9, 
1839 Pp xu+460 Vol 4 Nov 12, 1839- 
June 26 1847 Pp xii+448 (London Q Bell 
and Sons, Ltd , 1933 ) 7 vola , £12 I2s Od net 

T he pnntmg of Faraday’s diary pursues its 
stately and regular course, and two further 
volumes are before us covenng a productive pcnod 
of eleven years — from the summer of 1836 to the 
summer of 1847 Once agamwe are pnvilegod to toil 
after the amaxingly versatile prooesses of Faraday’s 
mmd It IS the story of much less than a decade 
which 18 compressed mto some mne hundred 
printed pages if we bear m mmd that the diary 
18 a significant blank between September 1840 and 
June 1842, and between February 1843 and 
February 1844 Moreover, when we remember the 
comparative pauaty of the resources at Faraday’s 
disposal and his propensity — mdeed a necessity of 
his nature — ^to do everythmg for himself, ao that 
it was impossible for him to depute work of even 
mmor responsibihty to a student or assistant, we 
feel that we have surveyed a record of single- 
handed achievement of which any;,gceat school of 
research might be legitimately proud Think of it , 
Cavendish had, years before, measured speoiflo 
mduchve capacities entirely for his own satisfrmtion 
and, more suo, had left his results unpublished and 
unknown to his and to Faraday’s generation It 
was Faraday’s part in this period to rediscover 
this property and to make those measurements 
which are quoted and misquoted m most 
mentary textbodu Here, too, we find the st^ 
of the hquefacticn and solidification of vanons 
gases by comp r ess ion and coding m closed tubes 


It 18 mterestmg to note— and the remark may 
bnng some small consolation to the anwteur 
glaasworker — Faraday’s comment on his own glaas- 
bmdmg that “the two bends were not very good , 
one was a httle puckered’’ , mterestmg, too, to 
see that Faraday is consistently faithful to the 
spelling ‘guage’ 

At a later date, we have the record of the 
discovery of diamagnetism, and the immortal 
entry which runs “A piece of heavy glass, which 
was 2 mches by 1 8 mches, and 0 6 of an mch 
thick, bemg a sihoo borate of lead, and polished 
on the two shortest edges, was experimented with 
It gave no effects when the some magnetic poles or 
the contrary poles were on opposite sides (as 
respects the course of the polarued ray) nor when 
the same poles were on the same side, either with 
the constant or mtermittmg current — ^ bt7t, when 
contrary magnetic poles were on the same side, 
there was an effect produced on the poiamed ray, 
and thus magnetic force and hght were proved to 
have relation to each other This fact will most 
hkely prove exoecdmgly fertile and of great value 
m the mvestigation of both conditions of natural 
force 

Over and above these prime discoveries and 
theur consequences, we have records of experiments 
on discharge m air and m gases, on regelation, on 
electrification by steam and air jets The 

effect of hgbtmng on a tree m Greenwich Park is 
set down, as is an account of the aurora borealis 
seen at Brighton The Gymnotus at the Adelaide 
Gallery is put under observation, and the unhappy 
amm^ ( probably very languid, though he gives 
good shocks when one’s hands are well disposed’’) 
in the presence of Mr Bradley, Mr Watkins and 

Mr deflected galvanometers, decomposed 

iodide of potassium and (at a later stance) gave 

a sparic across a stnkuig distance’’ and did “bum 
or deflagrate gold leaves m a very striking and 
effectual manner’’ 

As m the eaiiier volumes, so here personal, 
social and pohtical topics pass unnoticed A 
queen comes to the throne , In-i go Jones sets 
Buckin gham Palace m ui uproar , the first 
Educalaon Act is passed , and the voices of the 
protagmusts of the Anti-Com-Law League are loud 
m the land No trace of these aJanims penetrates 
the peaceful atmosphere of the Royal Institutioo, 
and the nearest approach to personal gossip is 
chronicled m the last entry m volume four “At 
OzTOBS Sir Wdham Hamilton and self talked over 
the relations pf two electno currenth at ng^t 



NATURE 


ApSIL 28. 1934 


aogke to eaoh other when, aooording to Ampke, 
they have no mutual action I have expected 
w»ne effect betweoi them analogous to that state 
of magnetism which must be the equivalent of 
static electnc inducbon, but could never discover 
any Sir Wilham Hamilton, I find, expects an 
effect on mathematical pnnoiples Must try again 
m vanous ways ” 

The smentifio world is heavily mdebted to the 
managers of the Royal Institutiim and to Mr 
Martm, and it were an ungraciooa task to seek 
to mcrease that debt In publishing the “Diaiy” 
they are mdeed raising to the memory of Raraday 
a monument more endurmg than brass But how 
much more noble would be the monument were it 
completed by a similar worthy edition of Faraday s 
works and Iw letters, and crowned by that critical 
biography, of which saenoe and letters still stand 
m need f Allav Febousoh 

Industry and Leadership 
Management of Tomorrow By L Urwick Pp 
xvu+206 (London Nisbet and Co, Ltd, 
1933 ) 8« 6d net 

T here are few graver problems that con 
front mdusfary and society alike than that 
of securing competent leadership under the difficult 
conditions of our time Important attempts have 
been mode at training for management as ex 
emplified m the Depaiianent of Busmess Adminis 
tration at the London School of Economics, or 
the Institute of Irulustrial AdministratKm, as well 
os m the courses m industrial administration 
arranged by the College of Technology, Man 
dieater , but hitherto industry as a whole baa 
made httle use of such experiments, nor can it 
be said that it has given the matter the systematic 
study and attrition which it deserves 
On the leasims for this position Major Urwick’s 
thoughtful and stimulating book throws a flood 
of light Despite the voluminous hterature m this 
field of the last thirty mr so yean, he makes a 
defimte contnbutimi to management literature 
whudi commands attention by the vivaaty of its 
style as well as by the obuify of its thought 
Disonaaing fiM the soentifio approach to busmess 
management. Major Urwick suggests that what is 
required is the ajqilicatlcHi of the soimtiflo metiiod 
ci thouf^t to ecanonuo activity, as it has already 
been apphed to a large extent on the jEoduction 
aide He has a wide and weIl>balanoed conception 
of management as a sdenoe m which an analysis 


and a basis of foot is substituted for opimon to 
the hmita of our power and knowledge The boifo 
abounds m shrewd ohservabons which deserve 
to be pondered by all who hold or aspire to, 
admmistrative responsibihty 

The mere review of the field of management 
which Major Urwick supphes m brief compass is 
m itself challenging, and reveals how much might 
be done to remove causes of mdustnal friction and 
meffimenoy This is notably true of research into 
management problems where Major Urwick does 
much more than emphasiae the opportumties for 
CO operation between different mdustnal amts 
and mdustnes or the value of what ate known as 
management ratios He directs attention to the 
growing influence of professional ideals m mdustry 
and their power to stimulate such research, as 
well as to the way m which the elucidation of the 
pnnciples which should govern the administration of 
large scale combinations would assist m their oflfi 
cient administration even without organising gemus 

On such matters as mgaaisation and distribu 
bon, Major Urwick writes m a way that should 
arrest the attenbon of scientific workers, noting, 
for example, how mdustry has to utilise the 
store of expenence of orguiisabon acquired by 
nuhtary mebtubons or the Church, as well as 
preeenbng a highly suggesbve programme of 
market research worthy of the attenbim of all 
concerned with distnbubon In dealing with this 
difficult field, he oemveys a clear oonoepbm of 
what rabonabsabon really is, as well as exposes 
some of the muddle headed thinking which has 
foundered a good deal of industrial enterprise, 
large and small 

If, in this seebon of his book. Major Urwick 
gives us a hopefiil picture of the possibihties which 
may attend the appboabon of smentifio thought 
to the jffoblems of distnbutum, the seebon oa 
training for management will probably be that 
most appreciated by sdentifio workers Whether 
discussing the trahung of foremen and super* 
visors or of administrators. Major Urwick has a 
keen eye for essentials He reveals the defects of 
our present lack of qntem, our failure to grasp 
that, m eduoabcm of frmmen, leadership and oo- 
cqierabon are the only two ends which matter, and 
0 ^ one mote powerful plea for industry to 
c on sid er just what it demands of its leaders and 
recruits and to co-operate with educational 
autiionbes to aeoure an adequate supply of the 
requisite quality 

No port of the boede is indeed more tiiought- 
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provokmg than this Major Urwiok emphasisefl 
mdiutry’s leapraudbUity for ocdlabraatim m com- 
jdetmg the training of its reonuts, he directs 
atteotum to the dangers of departmentidism and 
suggests that the naval and mihtary praotioe 
of requiring those aspiring to high ooininand to 
devote one or two yean to advanced thewetioal 
work at a staff college at an intermediate stage 
of their career might be studied m industry 
Courses of instruction m industrial administration 
may well find their natural place m mdustry at 
some such stage as this Major Urwick’s moat 
readable book abounds m constructive suggestums 
for the utilisation and development of that 
capacity for leadership in the b^ sense which 
IB too rare and valuable to be neglected wherever 
found R Buohthah 

A Digest of Oinical Medical History 
A Short Hutory of some Common Dtaeaaea By 
divers Authon Edited by W R Bett (Oxford 
Medical Pubhcations ) Pp vu+211 (London 
Oxford University Press 1934 ) lOs fid net 

S OMEONE has said that to know the history 
of a subject is already to know more than 
the half of that subject, or words to that effect 
Mr W R Bett, formerly honoraiy secretarj of the 
Section of the History of Medicme, Boyed Society 
of Medicme, has saved all future mquirers mto 
the development of knowledge regarding common 
diseases a great deal of labour by editing the 
volume just published Elaoh chapter is written 
by a different author, someone specially qualified 
to write on the subject assigned to him, as the 
following list of contents will show — Acute 
infectiouB diseases by Sir John Broadbent, Bt 
tuberculosia by Prof John Fraser , venereal 
diseases by Sir D’Aroy Power , pneumonia by 
E M Brockbank , rheumatism by F J Boynton , 
nckets by Leonard Fmdlay , endoonne disorders 
by Sir H RoUeston, Bt , Bnght^'disease by 
Prof J A Nixon , heart disease by Robwt 0 
Moon , epilepsy by Janies Collier , arthritis by 
John D Gomne , gall stones by Prof D P D 
WiUae , tonsils and adenmds by Lionel Oolledge , 
mahgnant disease by Harold Burrows , and mal 
ingenng by Sir John OoUie 
Mr Bett assigned to himself Hie subject of 
appendiatis, though, m truth, he might have 
taken any of the other topics under his wing, of 
whose quills for hteraiy poiposes he has an 
inexhaustihle supjdy. 


It IS an immense oonvemence to be able to have 
condensed withm the compass of a few pages, m 
each case respectively, a complete synopsis of the 
references to a dise^ or a function from the 
eariieet mention to the present day 
The essays on nckets, epilepsy, gall stones and 
malignant disease may be singed out for spemd 
praise Much of the ground traversed m these 
articles is far firom the beaten tracks of medical 
history, and they must assuredly have given their 
authors no httle trouble to compose 
Sir Humphry RoUeston’s chapter is char- 
acterised by a meticulous regard for the earhest 
occasion on which a particular term was used, 
and it IB conspicuously well provided with dates 
and with the Greek roots of physiological and 
medical terms Amongst many other things, we 
learn from this valuable summary of knowledge 
that Pierre Mane, who first desonbed acromegaly, 
IS now eighty one years old and that the statu 
lymphatious is no longer considered to be a 
pathological entity 

Some of the chapters brmg home to us vividly 
the unsatisfrmtory nature of our knowledge con 
ceming the real source or cause of oortam common 
clinical conditions for example rheumatism 
The absence from this discussion of the rheu 
matic diseases of the name of R Llewellyn 
J Llewellyn is difficult to understand Llewellyn, 
the wnter of widely known works on rheumatism, 
arthntis, gout and flbrositis is an authority of 
mternational reputation who has lately introduced 
the vitamin cum sunlight deficiency theory of 
rheumatic conditions Dr Poynton does not once 
quote from him nor does Dr Comne m his chapter 
on ‘ Arthritis” What is still more mexphoable is 
that Llewellyn s name is omitted from the mdex, 
otherwise a very full one As is right, Llewellyn 
IS quoted on Malingering 

Further, when lactic acid as a possible footor 
in the etiology of rheumatism is being referred 
to (p 66), no mention is made of the late Dr 
Percy WiUo of Bath, who devised a valuable 
’pyr^o couch’ for the cutaneous elimination of 
tiie (hypothetical) lactic acid 
On page 148, and agam m the index, the name 
of Valhsmen is misfffmted 
The statement on p 192 that Galen m 1638 
narrated the instance of an orator who sunulated 
an attack of oohe to avoid making a speech is 
mteresting m iQwe ways than one Either tlu 
date should he a D 168 or Galen is, m a oertam 
sense, still with us D F. F -H 
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The Gknus Mam 

A Supplement to SIwes’ Monograph of the Oenue 
Ltltum By A Grove Part 1 P^) v+vm + 

12+4 platea (London Dulau and Co , ^td , 
1033 ) 62« 6d 

N O more wwthy memorial to the late Henry 
Elwea ooold have bemi devised than the 
magnificent supplement to his monumental “Mono 
graph of the Genus Ltbum", the first part of whioh 
has just been published The supplement has 
very wisely been produced m the same form as 
the original monograph, published m 1880, and 
the platea by Mias Lahan Snelling are as faithful 
and as well reproduced as could be desired 
Dame Ahoe Godmaa, who is responsible for the 
pubhoatum of this supplement pomts out m her 
foreword how fortunate it is that Mr Grove who 
had ooUaborated with Mr Elwes m the preparation 
of matenal for such a supplement, has been able 
to cany out the work to completion 
Botanists and hortioultunsta alike jom in con 
gratulations to Mr Grove, who modestly quotes 
the words of Elwes m the first jiaragra]^ of his 
mtroduotion, and apphee them to himself, but 
they will not allow that these really apply to Mr 
Grove, who has devoted so many years to a detailed 
study of the Idles, and as a result of careful work 


is now rightly regarded as an authcnty on the 
genus 

The supplement is to be issued m six or seven 
parts, and this first part ocmtains a very informa 
tive mtroduotion by Mr Grove— unfbrtunately on 
the dedication page his Christian name is given as 
Alfied instead of Arthur — in whioh he gives many 
mterestmg histonoal facts m addition to much 
valuable botanical mformatum 

Then follow the four plates moluded m this 
first part Lthum Sargentia Wilson, from 
Western China, with its lovely fbnnel shaped, 
pinkish white fiowen, which are rosy purple on 
the outside — one of the few speoiM which bear 
bulbils in the leaf axils , Lthum Henryt Baker 
with its orange coloured, nodding fiowers with 
recurved petals — a spemes found in the lohang 
Gorges, Central China, by the late Prof Augustme 
Henry , Ltltum rubeUum Baker, the lovely rose 
petalled hly from Japan, and Ltltum cemttum 
Komarov, from Korea and Manchuria distinct 
among hhes for its nodding lilac coloured flowers 
and numerous linear leaves 

The fine platea are accompanied by full 
descriptions both m Latm and m English and 
following these Mr Grove has given a very complete 
and lucid account of our knowledge of these lilies 
and the history of their mtroduotion to cultivation 


Short R 

An Inifodwtion to the Study of Map Projeettone 
By J A Steers Third edition revised and 
enlarged Ifo xxiu+227 (Londcm Umversity 
of Lradon Press Ltd , 1933 ) 8« fid net 
Mb Stbbbs’s useful httle book on map pro 
lections, the third edition of which has recently 
been uuued, is wntten for those students of 
geography who have only the most elementary 
knowledge of mathematics, and avoids all analysis 
and any mention of the calculus Subject to this 
self imposed limitaticm, the author succeeds, m 
general, in presentmg to the beginner an accurate 
view of most of the useful projections, with some 
outline of recent woA In this field of study The 
illustrations are good and some are ingemous, 
notably the plate showing a comparison of five 
XMUthal polar projections The third editimi 
differs from the second chiefly m the addition of 
two new chapters , one dealing with Col Graster’s 
poiabohc projeotum of the whole s^ere and with 
related projeobons, and the oUier describing 
briefly some other new, or unusual, projeotums, 
such as Craig’s retroazimuthal group, or Maurer s 
crtbodromio or two pomt asimuthal projeotum 
The method of presentation u most successful 
in desonbing the zemthal and oomoal groups and 


eviews 

equal area world maps such as MoUweide s It 
IS, of coarse least happy m dealing with Mercator s 
and other orthomor^c projections There are a 
few expressions whioh might be corrected in a 
fourth edition on page 5 it is stated that 'the 
azimuths will comcide with the meridians ’ , and 
on page 110, with reference to Mercators pro 
jection there u the remark that the sum of the 
secants from the Equator to that paraUel must 
be found’ 'The note on psge 2 wrongly mcludes 
Fig 16 

The book u well got up and is amply illustrated 
by plates and diagrams , the issue of a third 
e^tion withm nx years of the first pubhcabon, 
shows that there was an undoubted need for a 
book of this type and that it does meet the require 
ments of the non mathematical geographer 

ReporU of the Progreu of Apphted Chenustry Vol 

18, 1933 Pp 770 (London Society of 

Chemical Industry, 1933 ) 12s fid , toMemben, 

7s fid 

'This important annual volume is modelled on the 
familiar plan of the series and fully malnfatna the 
customary high standard Not only is it ahnoat 
indispensable to workeri m the domain of techno- 
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logical oheimatry, but also it offers to other 
goientiflo woricers, and indeed to many whose woric 
IS not sotentifio at all, ui excellent renew of pro 
gress m one of the greateet of the world’s in 
dustnes The opening paragraphs of the chapter 
on ibel, for example, snow how the chemist, in 
effecting economies and developmg alternative 
sources, is quickly brought into contact with 
reverbmtions in the form of social problems and 
the moidenoe of taxation It is satisfactory to 
read that precautions taken m British gas works 
in regard to waterless gasholders are ad^uste to 
prevent another such disastrous explosion as that 
which occuned in Germany at Neunkirchen 
In the chapter on textiles, referenoo is made to 
the Ignorance displayed by the general pubho 
including some newspapers, about the conduct of 
the chief manufacturing industry of Great Britain , 
this industry is engog^ in a struggle of serious 
national significance, and appreciation of its 
position can bo based only on knowledge of its 
mode of existence Fortunately, in oertam other 
branches of chemical mdustry, steady improve 
ment is reported Thus m the iron and steel 
mdustry there is “qmet optimism” , m the glass 
mdustry “improving tendencies , m the rubber 
industry ’ encouraging aspects ’ despite instabihty , 
m the leather mdustry improvement" The 
report on the food mdustry refers with oonoem 
to the unpleasant fact that a very large proportion 
of the world’s inhabitants ore seriously undhr 
nourished, and mdicatee the chemist’s part in 
remedying this state of affairs But a few referenooe 
such 08 these cannot adequately refiect the 
mtereet which the report provides A A E 


Teckiuque of Modem WtULxng By Prof P 
Bardtke Authorized translation from the 
second German edition, with additions and 
revisians by Prof Bardtke, by Harold Kermey 
Pp X1+2M (Lrnidrm Glasgow and Bombay 
filackie and 8m, Ltd , 1933 ) ISs net 


In recent constructional engmeering there has 
been no more notable development than the 
apphcation of welding Weld^ jomts, to day, 
ore used m bridges, boilers, ships, roofe, motor 
cars, aeroplanes and muiyot^r structures At first 
carried out by rule of thumb methods, a rational 
techmqne has been developed, s^boh and codes 
have been mtroduced, standardised testa eetab 
hshed and there is alr^y on extensive literature 
on the subject To this literature this translation 
of a book by the works manager of one of the 
German State Bailwara is a valuable additum 
The mom chapters deal with Aision welding, 
pressure welding, the applications of welding aid 
the eomomios m wdding There are also ohapters 
devoted to testing, to accident prevention and to 
gas cutting Demptions of tiie vanous types of 
plant are included and many usefol hmta are 
given on the welding of both ferrous and non 
imous metals ^e book is well printed and 
illnstrated and ocntaiiia an adequate index 


OvdtTtea of Organic Chemtetiy a Book duigned 
eepeeuMy for the Qeneral Student By Prof P J 
Moore Revised by Prof WiUum T Hall 
Fourth edition Pp xiv+338 (Now York 
John Wiley and Sons, Inc , London Chapman 
and Hall, Ltd 1933 ) 16s 0d net 
This book was written merely to serve as an 
introduction to orgamc chemistry and to serve as 
a guide especially to those who study the subject 
firom a non professional pomt of view’’ It pro 
vides a coherent and straightforward treatment of 
the subject but considering the particular aim m 
view It is remarkable that the work conveys no 
sense at all of the historical or chrmiulogioal develop 
ment of the subject The account is formal and 
singularly impersonal so that for example, the 
fundamental account of stereochemical theory 
contains no mention of Pasteur Le Bel or van 't 
Hoff The experimental aspect of organic chemistry 
also receives httle attention The book is well 
pnntod but sparsely illustrated Bntuh students 
will consider it expensive J R 

The Bnttsh Journal Photographic Almanac and 
Photographers Daily Companion, with which is 
incorporated The Year Book of Photography 
and Amateurs Guide and The Photographic 
Annual 1934 Edited by George E Brown 
Pp 684 4 W plates (London Henry Green- 
wood and Co Ltd 1934 ) 2s net 
This almanac has been published as a book smoe 
1861 Mr Brown has edited it smee 1006 Year 
by year he has made it a very worthy daily 
companion for the photographer While it con- 
tarns, m each issue nnef working details of most 
of the common processes of photographic technique, 
it seems to keep thoroughly up to date By means 
of good mdexes, which cover advertisements as 
well as text it has been jxmsible to make the long 
sents of volumes into a Iwd of enoyoloptedio work 
from which not only details of teohmque may be 
learned, but also the development of photography 
may be followed It can be recommend^ con- 
fidently to all who use photography 

Dae Problem der OletchzeitigkeU Von Dr Kari 
Vogtherr 196 (Milnohen Ernst Rem- 

haidt 1933 ) 5 flO gold marks 
All who desire to acquamt themselves with the 
attitude of a serious and well informed ontio of 
relativity theory from the philosophical pomt of 
view may be recommended to read thu book 
The author examines the postulates and axioms 
of geometry, tune theory and kmematios, and the 
jHinoiples underlying measurements Of space, 
time and motion and then discusses the deter- 
mination of the simultaneity of events Althon^ 
his condutimis are certain to be ohallmged by 
geometers and relativists alike, nevertheless his 
" book will be found very mteresting and stimulating, 
whatever may be the reader’s ojdnimis on the 
many contentious questions raised m it 
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Lord Avebury (2834-1913) 


T he oentenaiy of tiie birth of Sir John i 
Lnbbook, afterwards Lord Avebnnr, ooohib 
on April 30 and the occasion should not be 
allow^ to pass without grateful tnbute to hia 
memory It is perhaps d&oult for the youngw 
generation to leahae the distingnished position 
which that great Victoniui held m the scientific 
world of hiB day In the present era of speoialisa 
tion many may underrate the claims to greatness 
(rf one who was an amateur naturalist and a 
popular writer But a more careful consideration 
of ms work and aims will show that he helped to 
lay those foundations of soienoe and scientific 
education which has «ven the present generation 
of professional soientifio workers the opportumties 
they now enjoy 

We must remember that m the days when 
soienoe was not molnded m the ordinary school 
oumoulum and was a negligible part of a univer 
Bity education, the advance of soienoe was largely 
due to the work of amateurs, such as ChulM 
Darwm, Sir John Lnbbook the banker, &r 
Joseph PrMtwich the wme merchant, and Sir 
John Evans a paper manufacturer Not that 
there was anything amateunah m the work of 
these pioneers They were capable of mtensiva 
and fundamental reseuches and Lord Avebury’s 
' Monograph on the CoUembola and Thysanura", 
published by the Bay Society, is snfScient proof 
of his capacity for thorough and detailed mvestiga 
tion, and will remain an authoritative and standard 
account of these groups of mseots It was the 
wideness of his mterests, and not any lack of 
thoroughness, which both prevented Lord Avebury 
from contmuing his reeearches m one branch of 
scienoo and at the same time caused him to 
become an allround naturalist of remaikable 
attainments 

Lord Avebury’s love of natural history dated 
from his infancy, and his mother, who for many 
years charged herself with his education, noted m 
her diary that his taste for natural history made 
him an aoute observer His fother, an able 
mathematician and a feUow of the Royal Society, 
took an equally careful share m the early education 
of his son, ai^ when the latter was at Eton 
repeatedly urged the authonfres to molude some 
aaenoe m the oumonlum Both parents had 
very definite views on education, and diasatiafied 
with John’s pro g r e ss at Eton, he was withdrawn 
at the early aao of fourteen and a half and at 
fifteen years or am began hfo m the fiuuily bank, 
of which he became afterwards the head 
But in spite of the ezaofang commercial duties, 
by urorking early and late, thronj^out his kmg 
busmess career he devoted hunself to the 
aoqnisitKm of new knowkdm, both literary and 
scientific Thus, though Loird Avebury never 
went to a university, he acquired a wide oilture 
tmd a deep maight mto Nature living in the 


country and being a keen observer he devoted 
himself wholeheartedly to the study of botany 
and entomology His residence at Down gave him 
the mestunable advantage of a close personal 
mteroonrae with Darwm, who appreciated the 
ardent and mquinng mind of his young friend and 
always held him m high esteem ^ere is no 
donlit that Darwm’s mndly help was a great 
stunulns to young Lubbock, who frequently 
expressed his gratitude for the inspiration he 
received from &rwm That he bewme one of 
the staunchest supporters of the ‘ On^ of 
Bpemee’ u not to 1 m wondered at, and Darwm 
v^ued his support, for wntmg to bun m 1860 
he says “I settled some time ago that I should 
think more of Huxley’s and your opimon, firom 
the course of your studies and from the clearness 
of your mmd, than that of any other man m 
England” 

ft was Darwm who urged Lord Avebury’s 
fother to get his son a microscope, with the help 
of i^ch his earhest researches on freshwater and 
marine Entomostraca and on DajAnta were 
earned out On the strength of these mvestigations 
Lord Avebury was eleo^ to the Royal Society 
m 1868 at twenty four years of age With the 
encouragement of Darwm and Huxley he oom 
menoed his mvestigations on mseots, which he 
earned on for many years and which culminated, 
after a senes of important papers, m the pubhoa- 
tion of the monomph of the CoUembola already 
referred to, and or two books, one on 'The Ongm 
and Metamorphoses of Insects” and the other on 
"Ants, Bees and Wasps” His work on the senses 
and habits of these insects was based on definite 
experiments and on observations earned out for 
many years m succession on ants impnsoned m 
earth between glass plates His own obeervataons 
on the habits of insects, and the stunnlus of Darwm, 
who was engi^^ m his studies of self and cross 
fertilisation of flowers, directed Lord Avebury’s 
attentaon to the visits of mseots to flowers, which 
resulted m the pnbboation of his ‘ Bntish Wild 
Flowers considered m Relation to Insects” This 
was the commencement of a senes of botanical 
books on "Flowers, Fnuts and Leaves”, on "Buds 
and Stipules”, and lastly the oomprehenaive “Con- 
tnbution to our Knowledge of Seedlings” lii all 
three books he showed a km innght into the mor- 
phdogioal moUems mvolved, and theymll oontinne 
to be of toe greatest help to botanical students 

Long before he had completed his entmno- 
logical and botamoal researches. Lord Avebury’s 
active mmd had been turned for a time mto other 
channels, and his mtimaqy with Qalton, Preetwidi 
and John Evans had directed his thoughts to 
jHroblffins connected with anta^ty of man 
A senes of Tints to France, Denmark and Switaer* 
land gamed him a sound and extensive knowledge 
of prehistoclo mounds and implementB whioh 
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oisbled him to become (me of the leaden of ; 
anthropologioal reaearoh m Bntam, as hu "Pro- j 
hutono Times” and “The Ongm of Civiluatioa 
and tiie Fnmitive Condition of Blan” amply 
testify Anthropology, mdoed, became an abid^ 
mterost with him, and he did much to preserve the 
dnfaruotion of prehistono remauu by mtroducing 
mto Parliament the Andent Mcmuments Act of 
1882 It u largely due to hu energy and foresight 
that the monumental stone circle at Avebury was 
preserved from further destruction, and it u 
charactenstio of hu deep mterest m the latter, 
that when he was elevat^ to the peerage he took 
the name of Lord Avebury 
For most busmees men, three absorbing hobbies, 
moludmg the writing m oonnexum with them of 
important books, wmoh ran mto many editions, 
would have been more than sufficient to occupy 
their tune and energy, but from boyhood Lord 
Avebury made systematic use of hu time mid 
worked early and late to forward the aims he had 
set before himself Thus, when mvited to become 
a candidate for Parluiment he accepted the 
invitation, much to the dumay of Darwm and 
Hooker The latter wrote to Damn I gnash 
my teeth when I thmk of Lubbock going mto 
Parliament I grud^ so good a num from Science 
Darwm, who had been reading Lubbock s Pre 
histone Times”, wrote to congratulate him on 
the b(xik, and ^ded ‘ I do smoerely wish you 
all success m your election and m politics but 
after readmg thu last chapter you must let me 
say Oh dear ! Oh dear I Oh dear I’ ’ 

Lord Avebury had, however, set himself several 
defimte aims as Member of Parliament They 
were to carry a measure to prevent a rapid 
destruction of anoimit monuments, to promote 
the study of science m schools, to secure some 
additiimal holidays and to shorten the hours of 
labour m shops We have seen how sucoemful 
he was m the first of these aims The others he 
was hap^y destmed to see eventually realued 
A year after entmmg Parliament he was successful 
m gettmg the Bank Holidays Act How many, 
we wonder, of those who have recently enjoy^ 
the relaxation of a fine Easter Monday realise 
to whom they owe thu boon Hu warm heart 
for those lees favourably placed than himself led 
him to mtroduoe successively and successfully 
the Shop Hours Begnlatum Act of 4886, limiting 
the hours of labour of young persona under 
eighteen years of age, an Open Smmws Act, a 
Pubhe Library Act and a Shop Hours (Eariy 
Closing) Act His effort to promote the study of 
Bcienoe m schools did not 1^ to the promotion 
of any parliamentary measure, but nevertheless 
hu persistent amtabon led to the appointment of 
sevoral Royal Commissions dealing witii educa- 
tional problema of elementary schools, pubho 
seconds^ schools and the umversities 
On all these Commuskms Lord Avebury vxuoed 
the growing need of soientiflo training, and there 
u no doubt that many changes in thu dneotion 
resulted fimn the evidence given and the reports 


of the Commissions Particularly m relation to 
the Royal Commission <m Scfientifio Instruction 
at the Umvermties, the Commission recommended 
substantial capital as well as annual grants 
towards the cost of mamtenance of the umveiHitaeB, 
and the grants now given by the Treasury 
to the umvemties may be traced to tiie report of 
thu Commission and to the persistent effrrts of 
Lord Avebury By hu numerous smentifio pub 
hoations on anthropolcmoal, entomologioal and 
botamcal subjects he did much to diffuse an 
understanding and love of scienoe among the 
general pubho, and the widespread mtereet which 
he created can be gathered from the numerous 
editions often reaching double figures, which 
were called for Hu energy in thu respect was 
oeiueless Darwm wrote to him once “How on 
ewth you find tunc u a mystery to me” But 
hu busmess had made him methodical and he 
knew how to economise hu time Once when 
remoiutrated with by hu family for wearing 
clastic sided boots, he explained that one could 
learn a language m the time people took to button 
or lace their boots 

Lord Avebury felt driven to write and publish 
both hu scuntmo and also hu more popular books 
because of the mtense enjoyment he personally 
got out of all hu studies and of hu keen desire 
that others should share m hu pleasures Even 
at home when ho had prepared a particularly good 
microscopio slide he del^^hted to show it to the 
inmates of hu house, including the maids and the 
page boy No one had a keener appreciatum of 
natural surroundings, and he desi^ that the 
mmds of others should be awakened to thu 
Hence hu pubhcation of “The Beauties of Nature” 
and ' The Wonders of the World we hve m” 
Similarly m “The Scenery of Switaerlaad” and 
“The S^ery of England ’ he oxpluned how it 
was baaed on the geology and physical geography 
of these countries Lord Avebury had also a real 
love of g(X)d hterature, and after addreasing the 
Working Men’s College on ' The Choice of Broks” 
he pub^ed hu essay on The Hundred Best 
Books” which excited much mterest and comment 
and resulted m the pubhcation of cheap editioiu 
of many books which were out of pnnt Hu aim 
was ever to promote the national culture of hu 
frJlow atuens He wanted the general public as 
well as the schools to enjoy a stimulrtmg m- 
teUectual atmosphere “ohaig^ with the oxygen 
of smenoe”, as Sir Michael Sadler has so aptiy 
put It It may truthfully be said that he succeMed 
m a great measure m effecting thu by hu personal 
efforts The ever present benevolent urge com- 
bmed with the sunplicity and modesty of hu 
beanng made him a most lovable character The 
contentment of hu life so full of good deeds, 
radiated a serene charm, which was felt b^ all 
with whom he came m contact Smentifio sometua 
and educatunud mstitutioiu were eagsr to secure 
hu semoes, and he probably held a record number 
of ptesidenoies of learned sooietiee and scientiflo 
institutions 



634 


NATURE 


April 28 1934 


It u not poenbto within the hmita of an article 
nioh aa thu to do more tiian touch upon some of 
tile aotiTitiee of eo many nded a man Happily 
there u a good biograp^ of him by H 0 
Hntohinaon and The Life Work of Lord Avebury 
edited by hie daughter the Hon Mn Grant Duff 


oontaina appreciatioiM of his woi^ by leading 
authontiea of the vanous bnmohes of soienoe 
which Lord Avebury has enriched by his researches 
and pubhcatums When reading these we shall 
gratefully remember how much we owe to this 
great Victorian naturalist PEW 


Stabilisation of Radio Frequenaes 


AMONG the problems which the rapid and 
extensive growth of radio commumoation 
has presented is that of keeping the frequencies 
of ^1 transmittmg stations steadily at their 
assigned values The success of the various inter 
national plans which have been formulated m 
recent yean particularly for the control of broad 
oastmg must ultimatelv depend upon the ability 
of radio engmeers to adjust and maintain a wire 
leas transmitting station at its correct frequency 
or wave length At the present time the pnmary 
standards of frequency which utilise either a 
tuning fork or a pieao electric crystal are amongst 
the moat accurate of our physical standards With 
the aid of suitable eqmpment there is no difficulty 
in mamtaming and using an accuracy well witlun 
one part m a million while the frequency standards 
of craerent oountnea are m substantial agreement 
to withm a few parts m ten railhon Similar types 
of crystal or tumng fork oscillators can be employed 
to ctmtrol the fr^uency of transmittmg stations 
of appreciable power by the aid of somewhat 
elaborate power amplifying and if necessaiy 
frequency multiplying equipment This arrange 
ment admirably serves ue purpose of those 
stations operatmg on a single wave length and is 
used with conspicuous success in broadcasting 
stations and those used for long distance tele 
grrahic and telephonic communication 

^ere are however many cases particularly m 
ocamexion with ship and aircraft communication 
where it is necessary that the transmittmg station 
shall be able to operate on a huge number of 
different wave lengths and still mamtaui a high 
degree of accuracy and stabihty on each of these 
wavelengths It is usually an acoompanymg 
condition of such ciroumstanoee that tiie whole of 
the transmittmg and frequency oontrollmg ap 
paratus must be much simpler than that whi^ 
is employed at fixed land stations It is to meet 
such a demand as this that the Radio Research 
Board of the Department of Scimtific and Indus 
tnal Researdi is at peseat studying tiie {noblem 
of developing a suitable valve oscillator which will 
provide frequency stabihty at a transmitting 
station without the necessity for elaborate equip 
ment 

As a prehminary to the experimental work 
which IS now bong oondaoted by the Raffio De 
paitment of the National Physii^ Laboratiny a 
thorough survey of the avulable inlbrmation on 
the suj^eot was made and this has recently bem 


pubis 

^wi 


ibhshed* This rdsum^ of the hterature has been 
iwn up m two parts The first part consists of 
an essay on the subject as a whole uid compnses 
m effect a brief textbook of the fundamental 
pmmpies of this branch of radio soienoe illustrated 
by reference to typical mrouit arrangements used 
m practice The second part ccmsists of abstracts 
of papers representative of the most important 
published work on the subject with oommentarv 
notes which are mtonded to bnng each particular 
contribution mto perspective with the whole 
In attempting to olaWy the causes of frequency 
variations m simple valve maintained oscillators 
a distinction can be drawn between frequency 
vanations due to changes of a purely eleotnoal 
character and those due to changes of the physical 
configuration of the system A simple and ad 
mitt^y madequate analysis of the valve mam 
tamed oscillator mdicates that frequency variation 
due to incidental changes m the valve and its 
circmts can be minimised by meetmg certam 
conditions Vanous special circuit arrangements 
have been developed on these hnes and &e con 
sequent frequency stabihties obtamed are vanously 
estimated at between one and one hundred parts 
m a million A mwe exact analysis shows that it 
is very difficult to mamtiun electncal oscillations 
by moans of a valve without produomg harmmucs 
which have a detrimental effect mpon the steadiness 
of the fundamental frequency Experimental data 
are lacking as to the quantitative signifioanoe of 
this effect which however may be minimis ed by 
means of circuits designed to reduce so fer as 
possiUe the potential differences due to the 
harmomes generated Recent mvestigations have 
shown that the mter electrode oapacitanoes of 
thermiomc valves may be expected to vary with 
the space charge conditions of the valve wfeoh in 
turn will vary with supply voltage and osciUation 
conditions Since these mter elech^e capamtoaoes 
are mcluded m the electrical oiromt which deter 
mmes the frequency of oscillation anyvanatimim 
this capooitanoe will produce a corresponding 
variation m the frequency 
An ideal valve oscillator is probably one m 
which the frequency of osdllaticm is determined 
solely by the induotanoe and capacity m tiie ex 
temal oscdlatmy cmnilt In this cose however it 
is evident that the frequency will be directly 
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dependent upon any ohangee in the phyeiosl eon 
figmtion of thu oirouit due to ohan^ in atmo 
epheno oonditioiis For example, ohanm m 
temperature of the mductanoe code and oon 
denaera m the oirouit will produoe ohangee m the 
eleotnoal values of these oomponents to an extent 
depending upon the ooeffioients of expansion of 
the matmala used m their oonatruotion The 
limited experimental evidence so fitr available 
indicates ttot changes of frequency resulting from 
temperature variations may exce^ fifty parts in 
a milhon per degree oenti^ade To a lei^, but 
by no means neglimble, extent, changes m atmo 
Hpheno pressure wm pr^uoe a chuige m capaoit 
anoe of an air oondenser by virtue of the alteration 
in the dieleotno omstant of air A further faotca* 
to be taken mto account m a complete study of 
the subject is the effect of the load drcmt, which 
IB coupled to the oscillator and by means of which 
the oscillations generated are put to praotioal use 
A brief consideration of the relevant conditions 
indicates that in order to minimise the effect of 


the load circuit on the oscillation fi»quenoy, this 
aronit should be slightly detuned by an amount 
which depends uprai its effective resistance 
In condusion, the poaaibihty of securing fre- 
quen <7 atabihty m nuho transmitbng stafrons by 
^ use of an automatio momtonng arrangement 
M discuseed bnefly m the report reoentiy pub 
liahed The scheme provides for the frequency 
of the transmitter to be adjusted directly 
to agree with that of a small power valve 
oscillator designed for a high-degree of frequency 
stabdity under no load oaoditaons If such a 
scheme can be developed successfully without 
undue comphcation of equipment, it may provide 
one solution to the problem of stabihsi^ the 
frequency of a simple transmitter which has 
to be operated over a wide range of frequencies 
The whole subject is, however, being investi- 
gated m a comprehensive manner, smce more 
than one solution may ultimately be necessary 
to meet the conditions of praotioal radio com 
munioation 


Physiology of the Blue Whale 


By Prof Ananar Kbooh Laboratory of Zoophyaiology, Umversity of Copenhagen 


Rati ox Obowth 

I N the paper by Mackmtosh and Wheeler, 
Southern Blue and Fm Whales" ( ‘Ihscovery 
Reports", I 1020), a graph is given showmg the 
powth m length of the Blue whale from the 
imtal state to maturity In Laune s paper. Some 
Aspects of Respiratson m Blue and Fm Whales ' 
( Ihscovery Reports”, VII, 1033), mphs are mven 
showing the relation between len^ uid wei^t of 
Blue whales, and smce this relation is remawbly 
constant, it becomes possible to calculate the 
weight of the young whales at different stages 
Such a calculation shows the new bom Blue 
whale of 7 m length to weigh about 2,000 kgm , 
while at weaning seven months later, the length 
has mcreased to 16 m and the weight to 23 000 
kgm When the whcdes become sexually mature 
at two years of age, the females are on an average 
23 7m in length and weigh 79,000 kgm Thepen^ 
from weonmg to maturity mcludes two summer 
seasons (about twelve months) m antarctic waters 
with abundant food, and one winter m more 
northern waters where food IS scarce Themcrease 
from 28,000 kgm to 70,000 kgm therefore takes 
place mamly or exdusivdy during the twelve 
months when they are m ^ antarctic Lanrm 

S ves a table showing the oompoaUon of a 20 m 
lue whale Aasnndng the same compositaon 
during the period of growth, the 66,0()0 kgm 
mcrease shoukL be distnnuted as follows 


A ’ 

10400 

lOSOO 


OMm UOadlL+MnUL-lMBlU. 

ai^pwS.rtaA-w.;J40ooo 


It may be of some mterest to compare this rate 
of growth with that of a pig The new bom pig 
we^^hs about 1 kgm After seven weeks’ lactation, 
the weight is about 6 kgm and, feeding with about 
200 kgm of skim milk and 3()0 kgm of gram, it 
attams the weight of 90 kgm , at which it is oon 
verted to bacon at the a» of six months The 
food consumed oorresponds to a httle more than 
1 milhon calories, and the mcrease m weight 
from weaning to 320,000 oalonee, or 2 600 cal 
per day Assuming an average weight for the 

growing pig of = aboutSOkgm and for the 

. , .23 000 -1- 79,000 , * 

growing whale of g = about 60 000 

kgm , it IS seen that the growth of the pig per umt 
weight IS about five times as rapid as that of the 
wh^ The comparison should not, however, be 
made on the weight but on the surface basis, 
corresponding to the cube root of the square of 
the weight (If '^') When the whale wei^ just 
1,000 tunes the pig, the mcrease per day should 
be 1,000*/' — 100 times as huge, but it is found to 
be M0,000 calories instead of 260,000, w just 
double that of the pig, m spite of the fitoi that the 
pig has its food serv^ regiilarly, while the young 
whale IS left to its own resources It is a pity 
that tile chemical composition of the cmstacean 
Euphauata mperba constituting the whales’ staple 
diet IB not known It would be extremely mtere^ 
mg to know if whale &t is mainly denv^ directly 
frirnn the food or mamly built up by syntheoia 

Mbtabousm, CmoutATiON Aim Bbsfuaiion 

On the assumption that the surfrwe law is vahd 
tot whales and that the normal metabolism is 
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1,000 oaloriM per sq m per day, Lanne amTea that, at reet, aboat 40 per cent of <ho oxysen 

at the flgnre 278,000 oaloriea aa the resting meU capacity (14 wdomea per cent) of the blood u 

boham of a 122,000 kgm Blue whale It la worthy ntahaed, whioh givea oa a oiroulataon rate of yery 

of note that the aasomption, for which good neariy 1,000 htrea per mmate A Blue whale can 

reasons are given by Kleiber ( 'Die THrem&hmng”, swim at the rate of 10 knots when harpooned 
5, 1933), that metaboliam is i»oportionsl to^*/* This meana a metabolism of a httle more than 

matead W*l* with a unit value of 72 cal per day, 800 htrea of oxygen per mmute With auoh heavy 

would raiae the oaloulated metabolism to 460,000 work the oxygen utihaation may reach 80 per 

oal It might, I thtnlr, be possible to arrive at a cent and the <»rculation rate would become 4,800 

value forwe metabolism by oaloulating the heat htrea per mmute 

loea from an mtemal temperature of Se-O, a The capacity of the lungs la estimatod by Laune 
water temperature of say 8“ C , measurements of from their weight at the very amall figure of 

the thiokneaa of blubber and its properties as a 3,060 htrea A better approximation is obtained 

conductor of heat A senes of tempendwe det^ by measurements of the thorax volume, sub 

minatimiii through the tliinlm*— of blubber of a traoting the heart, and the weight of the lungs 

freshly killed whale would enhance the value of For a whale of 22 m this was estimated at 7,000 

such a determmation htrea and I amve at 14,000 htrea as the most 

Hie metabcdism of a whale is mcreaaed by its {vobable figure for the 27 2 m whale Careful 

muscular movements m swinunmg Prof Carl measurements of the thorax volume of whales 

Hansen, of the Daniah Techmoal High School, are among the chief desiderata for physiological 

has kmdly oaloulated for me the towing resiatance calculation 14,000 htrea of air would provide the 

at various speeds of a 122,000 kgm whale, the whale with approximately 2,800 htrea of oxygen 

or enough for 80 mmutea at the 
estimate metabolism of 63 htres 
per mmute 

Because the possible thorax 
volume IB evidently approximately 
proportional to total volume or 
wei^t of animal, while mota 
s bolum IB proportional to some 
fractional power of the weight 
(probably b^ween and W*/*) 
large size ib essential for the 
capabihty of prolonged divmg 

Liabiutv or Whaum to Caissoit 
Dibbasb 

^ In deep diving, the blood passing 

rio 1 through the lungs becomes super 

satnn^ed with mtrogen About 

surface of which he calculates as 230 m* He 1 volume per cent ib taken up for each atmosphere 

finds the resutanoe and horse power necessary at of excess pressure Supposing the whale to stay 

difierent speeds to be as shown m the accompany 8 mmutes at KW m , the 1,000 htres of blood pass 

mg graph (f^ l)whereJZrepreoents the resutanoe mg per mmute wo^ take up an extra amount 

m 1^ and N the neoeasaty horse power At 3 of 100 htres, or 600 htrea m all Thu u, I believe, 

knots the neoeesary power u 1 6 h p , at 6 knots unavoidable It seems to me moonoeivable that 

it u 6 6 h p and at 10 knots 46 8 h p He asaumea tiie oroulation should atop during deep dives, and 

100 per cent efiSmenoy aa a propellw for the tail, any blood passing Ihrongh the lunga could oerUunly 

whicn he believes to be superior to any screw not avoid taking up the corresponding volume of 

If I assume a 22 per cent efficiency for the muacular mtrogen 

engme wcnking the propeller, I find as a good A slow mronlation will reduce the rate at which 
approximaticm 10 htrea of oxjven or 60 oalcxies mtrogen u absorbed, and to that extent large sue 

consumed perh p pernunute It would be of great u advantageous, but It vnll reduce also the rate 

mteresttohave actual determinations of the towing at which ^e gas u given off at lower pressures 

resutanoe of whales at varying rates of speed, and Suppoong the whale to take a senes of dives 

it should not be very cLffl^t to obtain such to 100 m , staying at the surfime each 

figures only for the kw seconds necessary to take one 

Hie assumed resting metabolism of 276,000 or two breaths, a progressive supersaturation 

calories per day oonesponds to 38 litres of oxygen of the blood and tiie tissues seems unavoidable, 

per mmute Assiimmg that the whale swims at an and, should the whale choose to stay at the 

average rate of only 3 knots, we have a total surface to some tune afterwards, nitrogen bubUes 

metabolism of 63 htres of oxygen per minute We should appear both m ^ blood and m the 

may suppose m the case of this whale, in aocord- tusues — m other words, the whale would be 

ance with the findmgs on man and other mammals liable to a severe attack of oauson digrnnn 
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The Btnkhig eyuleaoe preeented by lAune shows 
(to my oonoluuvely) that senous super 

saturatum of tassue fluids witii nitrogen does 
not superrene, but just how it is avoided is by 
no means dear Lawe has made the remarkable 
disoovery of the mtrogen bmdmg X organisms m 
the blood of whales, but, admittuig everything he 
nTaims for them, thmr mtrogen flxi^on is for too 
slow to be an o se on tud footer, the more so as the 
fixation requires oxygen, and m all probabihty 
not less and probably more than 1 volume for 
each volume of mtrogen The 100 htres assumed 
to be absorbed per nunute at 100 m would there 
fore require 100 htres of oxygrni, or almost double 


the volume necessary for the whale's metabolism 
poper This, I thmk, is outside praotioal posm- 
bihties 

I suspect that the retia mirabilia of blood 
vessels present m all deep-diving mammals may 
have something to do with Ihe mechanism 1m 
escaping caisson diSMse, but I must confess my 
inat^ty to see how I suggest, however, that our 
knowle^e of these structures, m spite of the 
valuable anatomiod research dime upon them, is 
too incomplete to make speculation worth while, 
and would pomt out that a detailed and also 
uantitative mvestigation of the retia is highly 
esirable 


Obituary 


Mb WnxiAK BAsiiOW vbs 

W ILLIAM BARLOW was bom m Islmgton, 
London, on August 8, 1845, and inherited 
firom hiB fother, Frederick Barlow, a busmoss 
dasling with estate and building property, by 
the exercise of notable acumen m afifurs he redised 
the busmess and thus found himself early in hfe 
possessed of ample means Bariow was located 
privately , he had a taste for phymoal science cuid 
marked mathematioal talent, but cultivated the 
latter unsystematically and perhaps almost ex 
cluaively 

Barlow thus found himself m his early thirties 
with an mdependence, with a genius for handhng 
geometnoal problems of a particular kind and 
with ample leisure to devote to the study of crystal 
structure, which had become the subject of his 
choice He had not, however, received that rigid 
disciphnary training through which most students 
of physics and chemistry acquire a broad sense of 
contemporary knowledge of the physical umverae 
In some respects this was a hmdrance but m 
others an advantage , it left a powerful mtellect 
unhampered by authonty and Ira a logical nimd 
to pursue its mquinee mto difficult and obscure 
paths which might mtimidate the more ocm 
ventionally trained Towards 1888 Barlow came 
mto contact with Prof H E Armstrong, from 
whom he received much encouragement and help , 
he also met Mr (now Sir) H A Miers and the 
writer and acquired from them most of his know 
ledge of formal crystallography He then spent 
some tune with his fiunily m Germany and made 
the aoquamtanoe of Pad Groth, the orystallo 
grapher, oocupying himself with the gramet^ of 
crystal structure , on returning to Ihigland he 
devoted Mmiielf to orystallographio wwk of a 
theorebcal kind untd his deiw at Stanmore on 
Ibbruary 28. 1934 

In snmmansmg the work of an unoonventumal 
gemna, it is not mMj to proceed ohionologicallv , 
Badow did not attack mblems m the oedra 
whioh they would naturally take m a textbook 
or m the {wesent notice His work on the homo* 
geneons partitKining of space may therefrne be 
flrst reviewed 


For a century jpast the view has prevailed that 
crystal structure consists m the similar repetition 
throughout space of idenfrcal umts without regard 
to their shape or constitution Contmumg earher 
work by Bmvais and others, Sohnoke m 1879 
mtroduced the idea of a regular pomt system as 
one m which the penotls of hnes dntwn finm ea^ 
pomt of the system to all the remamder are 
congruent with each other , the regular pomt* 
systems if classifled according to the position and 
nature of their axes of symmetry (whether screw 
axes or axes of rotation) are 65 m number The 
65 Sohneke systems, if built up of mathematioal 
pomts, do not account for all the types of symmetry 
represented by the 32 crystal systems , it will be 
seen at once that the structuie of hemimorphona 
crystals, in which a polar axis is present, cannot 
be described by a Sohneko system without some 
further assumption, such as polarity of the pmnts 
or of the component atoms or molecules 
The development of Sohnoke’s wwk needed to 
provide a complete geometnoal theory of crystal 
structure was undertaken independently by 
SchOnflies, Fedorow and Barlow ^ three solved 
the problem but by different methods and the 
bne of attack adopted by Barlow may be now 
bnefly mdicated Each ^hnoke system is char 
aoterued by certain oomoidenoe movements, these 
being tran^tions and rotations about an axis of 
symmetry, which leave its appearance unchanged , 
further, a number of the Sohnoke systems are 
enantiomorphous, that is, not identical with their 
mirror imaM Barlow dupheated the enantio- 
morphous Sohnoke systems by mteroalatuig the 
mimH’ unage m such a way that the comoidenoe 
movements of the two component pomt systrais 
oomcide , he worked out the geometnoal metiiods, 
three m number, by which this dupheatum can 
be effected The 65 Sohnoke systems thus became 
mcreased by another 165 to a total of 230 , these 
are known as the 230 space groups and rqireeent 
all the types of symmetry possible m crystal 
structures Bach of the 32 crystal systems oorre- 
sponds to (me or more of these space groups With 
the proof that the space groups number 230, the 
geometnoal theory of crystal structure becomes 
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prMtioslly oomplate and the foundation ia pro- 
viiM upon wmoh any meohamcal w phynoal 
tihimry of ofyetal etraoture must be erected 
Whilst the m^oda used by Bariow m oanymg 
out t^ difficult and labon^ piece of iraik are 
perhaps less elegant than those ra Schfinffiee, they 
<ffier certain advantages by the lucidity with 
which th^ reveal the geometnoal properbee of 
the spaoe>gronps 

Altaoag^ Bariow published his work on the 
space groups in 18&4, he had for long been enj^iged 
on the second part of the probfom of 017 ^ 
structure, that of the mecha n ical nature of the 
structure (NaTunn, 29, 186, 205, 1883) He 
assumed that equibbnum requires that the atoms 
composing a otystol structure shall be arranged 
m closest paokmg and showed that two dosest 
packed assemblo^ of equal spheres exist , one 
of these has oubio symmetry and is known as the 
fitoe centred cubic packing whilst the other has 
foU hexagonal symmetry Modem X ray analysis 
has now shown that most of the metals assume 
these structures, although some ate m the looser 
body centred cubic padung The recogmtum that 
equUibnum demands that similar aphmoal atoms 
■hell arrange themsdves m one or other of the 
two dosest packed assemblages, and that these 
occur m many of the metals, was the first defimte 
sncoesa achieved m associating spemfio geometrical 
straotures with specifio crystulme substances , the 
unportanoe of this result has been but too httle 
iqmreoiated 

In his paper of 1883 m Natubs, Barlow 
discussed the crystal structure of butomic com 
pounds, and sugmsted os one possibility fw 
sodium chloride a body centred cubic arrangement 
m which one kmd of atom lies at the cube centres 
and the other at the comets , this etraoture has 
now been shown by X-ray analysis to bekmg to 
onsium chloride but not to sodium chloride It 
IS of mterest to recall Sobncke’s objection to this 
structure , he says (Natubs, 29, 383 , 1884) 
*”niu 8 eight atmns of Na stand m exactly identii^ 
manner around an atom of Cl (and also eight 
atoms of Cl around an atom of Na) The atom 
of d seems consequently to be m equally dose 
connection with ei^t atoms of Ha , it has exactly 
the same relation to those eight atoms It appears 
therefore as ootovolent, certainly not as um- 


vaknt , for it would be entarefy arbitnuiy to 
suppose any two nei^bounng atoms of NaCl m 
an especially close connection and to take this 
couple for the chemical mdeoule of Nad By this 
example we see that from Mr Barlow’s pomt of 
view both the notion of chemical valeni^' and of 
chemical molecule completely lose them present 
import for the crystallised state” This, which 
was an objection fifty yean ago, is now 
regarded as one of the m^ts of the accepted 
cesram chloride struoture , Barlow’s reply to 
Sohncke (Natitbi, 29, 404, 1884) states the 
modem view 

Bariow expanded his eariier notions on crystal 
stniotnre m a long puptx entitled "A Meoharuoal 


Cause of Homogeneity of S t ro e tur e and Symmetnr” 
published in the Pneeedutgt of Os Boyai DMtm 
Soetetjf tot 1897 under the aus^oes of Prof G F 
Pltsgenld , this provides a great deal of informa- 
tion as to poseibto qrmmetaool structures Later, 
with the present writer, the conception was mtro- 
duced th^ the atoms, suj^ioeed qdienoal, occupy 
vtdumes m the crystal structure propmrtdonal to 
their valency and, m papen published between 
1906 and 1910, a large mass of experimental 
crystallographic data was reviewed It was found 
posable, with the aid of the dosest-packing 
valen (7 volume hypothesis, to correlate many 
morphotropio relations with chemical constituiaon 
and crystal stnicture 

Li 1912, however, the flnt observations on the 
diffraction of X rays by crystalline subetances 
were made and openied the way to direct methods 
for determining structure , these, brilliantly 
handled by W H and W L Bragg and their 
followers, have furnished precise expenmentri 
data as to the arrangement of the atoimo centres 
m a vast variety of solid structures It u now 
clear that Barlow’s meohamcal theory was stated 
m too simple a form to be apphoable to any but 
tile most simple cases , it seems now impoeaUe 
that crystal structures ate, m general, oloee-pooked 
assemblages of spherical atoms In this oonnexioQ 
it IS ngmfioant to note that if the cubic dooeet- 
paoked assemblage of equal spheres is qfm- 
metnoally partitioned mto tetrahedral groups of 
four spheres, the centres of these tetrahedral 
mups form the well known Bragg structure for 
diamond , the diamond may thusbe pictured os 
a close pMsked assemblam of atoms which have 
the symmetry donents of the regular tetrahedron 
Although X-ray analysis has mcroased our know- 
ledge Cf crystal structure m an astounding way 
and has proved a most powerful tool, it has not 
led to a mechamcal theory of crystal structure , 
it reveals the atonuo arrangement but offers no 
reason why the component atoms seem to be dosely 
pocked m some orystoUme structures and only 
kxiedy m others The requured mechanical theory 
of crystal struoture may be found m some kind 
of generalisation of Barlow’s conception of equih 
Imum conditions 

Barlow was elected mto the Royal Society m 
1906 and was president of the MmenJogioal 
Society from 1916 until 1918 He was a man of 
ample tastes, very happy m his ftmily life and 
happy in his friends , u was an expert oabmet 
maker, and this was hdpftal m the oonstruction 
of complex models of crystal structures It was 
never ea^ to follow his tram of tiionght because 
he mven^ his own wara for attain^ results , 
thus, he tardy used the dasncal methods of 
sphenoal tngonometiy in crystallomphio calcula- 
tions, but devised special ones of ms own for each 
cose which arose Whilst Barlow’s friends will 
remember his nngle-mindedness and hia kindlnwiMi 
of heart, he will always rank among the master 
builders of the geometnoal the^ of crystal 
structure W J Fora 
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Db Fbxd iBBOTSOir 

Thb death of Dr Fred Ibboteoa on Febmary 6, 
at the am of sixty six yean, bnngs a sense of 
personal Toss to many metallurgists, espeoially to 
those connected with the steel industry of Qreat 
Bntam As senior lecturer m tiie Metallnrgioal 
Department of the University of Sheffield until 
his retirement last year, he was responsible for 
training many students in metallurmoal analysis, 
and his skill both as an anal^ and as a teacher 
was largely responsible for the hi^ standard of 
accural^ now reached m works manufaotunng the 
higher classes of steels Hu course of lectures on 
the theory of analysu was «i admirable mtro 
duotaon to the advanced chemistry a[ the less 
common metals and their salts 

Dr Ibbotson made many improvements m 
analytical methods, and the textl^ks m which 
he collaborated — "Steel WiwkB Analysu” (with the 
late Prof Arnold), “Analysu of Steel Works 
Materials ’ (with H Brearley), and “Analysu of 
Non Ferrous Alloys” (with L Aitohuon) are widely 
used A fellow townsman of Sorby, he was an 
early worker m metallography and translated the 
well known work of Ooerena, whilst the papers of 
Prof Arnold m the Journal of the Iron and Steel 
Institule were often illustrate by hu exquisite 
drawings of micro structures 

Dr ibbotson was bom m Sheffield, but studied 
at the Royal College of Science in Dubhn, of which 


he became an assooute m 1887 He was a B So 
of London and a D Met of Sheffield Of striking 
appearance, great charm of manner and hi{^ 
character, he was greatly beloved by hu students , 
only a very retiring disposition, whioh led him to 
shun meetings, prevented hu reputation from 
reaching a 'vmer circle C H D 


Wb regret to announce the following deaths 

Mr Canton E Borohgrevink, the Norwegian 
antarctic explorer, leader of the first expedition 
to winter m Antarctica, aged sixty nine years 

Sir Richard Garton, QBE, govemmg director 
of the firm of Garton Sons and Co , brewing sugar 
manufacturers one of the founders of the Bnt^ 
Empire Cancer Campaign, on April 22, aged 
seventy six years 

Mr Richard Llewellyn Jones Llewellyn, an 
authonty on rheumabsm and its aUied conations, 
on April 19 

Sir Max Muspratt, Bt , president of the Asaocu 
tion of British Chemical Manufacturers m 1924, 
a leading figure m the heavy chemical mdustry, 
on Apnl 20, aged sixty two years 

Prof John M Poor, professor of astronomy at 
Dartmouth College, Hanover USA who did 
much work on the orbits of comets, asteroids and 
double stars, aged sixty three years 


News and Views 


James Mansergh, FRS (1834-1905) 

On April 29 the centenary oocurs of the birth of 
James Manaorgh, the eminent hydrauho engineer, 
who, both at home and abroad, was well known for 
his schemes for water supply and sewage disposal 
His most famous work was that by which Birmmg^uun 
was sopphed with water from the Elan and Claerwen 
Reaervoirs m Wales, 78^ miles away a work which 
was opened by King Edward VIE on July 81, 1904 
Hanseigh was bom m Lancaster After attending the 
local schools, he was at Queenwood College, Hamp 
shire, for a short time, where Tyndall and Edward 
Frankland were ammig hu teaohen At tiie age of 
fifteen years he was articled to a firm of civil engmeers 
m Laiioaster and afterwards gamed SKpenence on 
railway construction m Tgn glsnd , Wales and Brasil 
In 1806 he became a consulting engineer m West 
minster, and from tiut time onwards spemaliaed m 
water supply and sewage schemes It u said that 
he appeared more than six hundred tunes before 
Pariiamentaiy omnmittees, acted for three hundred 
and sixty mimioqiaUties or local anthonties, wrote 
more than two hundred and fifty reports and gave 
evidence at about three hundred public mquines 
Among the important eohwnws be earned out abroad 
were thoae connected with the water aupply of 
Torento and the eewage diqNMal of Ookmibo and 
lEelbouine Entering the Lutitutioa of Civil £n 
gmeete m 1809 os an aesoeiate member, be beoame 


a vice prcHident m 1890 and president m 1900 The 
foUowmg year his services as a hydrauho engineer 
were recognised by his election as a fellow of the 
Royal Society He died at Hampstead on June lOT 
1905 

Praentation to Prof Karl Pearson, FRS 

WuNN the impending retirement of Prof Karl 
Pearson from tiie Qalton chair of eugeiuos and from 
the direotorship of the Biometno Laboratory at 
Umversity College London was announced last 
year, it was felt desirable that steps should be taken 
to oomroemorate the pre emment sennoee which he 
had rendered to Umversity College, to the University 
of London and to soienoe, during nearly half a 
century An influential oomimttee under the chair 
munsliip of Prof L N G Filon, Vice Chancellor of 
the Umversity of London, therefore dooidcd to 
raoe a commemoration fund for the purpose , Dr 
Ethel Eldertcn acted as honorary secretary and 
Dr David Heron as bmorary treasurer of the fund 
As a result of the appeal then made, subsanptiona 
amountmg to more than £600 were reoeived and at a 
dinner m Prof Pearson's honour at Umversity College 
on April 28, under the ohairmanabip of Prof Filoa, 
attended by some hundred subsonbein, these were 
pr e se n ted to Prof Peanon a bronae portrait plaque, 
a book nontamin g the eignaturee of all the sub 
smbers and a efaequa for the ba la n ce of the fund. 
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£440 , a Bmncviga calculating machine for hm 
petsonBl uae had previoualy been preaented to him 
The branae plaque, of which a copy is to be preaented 
to Univenity College, and a small reproduction 
to each subsOTber, bean the following inscription 
‘ Presented to Profeaaor Karl Pearsm, M A , LL D 
FJtS, by students, colleagues and friends on his 
ret i rement after having been a Profeaaor of Umver 
aity GoUegOt London, for forty nme yean, in grateful 
commemoration of his research, teach mg and inspire 
tion ’’ The balance of the fond is to be devot^ to 
the completion or publication of such worir of Prof 
Pearson or his pupils as he may select or to the 
advancement m any other way of the branches of 
eoienoe with whudi his name will always be associated 
Prof Filon, m making the presentation, paid 
eloquent tribute to Prof Pearson a distmotion m so 
many fields, and was followed by Mr Q Udny Yule, 
who gave very interesting personal remmiscenoes of 
work and holida}« with K P 

Joseph Pncstlcy 

Ths recent issue of Itta (pp 81-07) contains an 
loqxirtant paper by Mr W Cameron Walker on 
The Begummgs of the Scientific Career of Joseph 
Priestley*', dupoamg of the incorrect views expressed 
by Priestley’s biographers, such as, that his History 
of Eleotnoity” was suggested by Franklm and that 
it led to his election as F Jl S , that this distinction 
was the result of his elaotncal experiments, and so 
on The Canton Papers and oortam letters — some 
facBimilee are given — m tho Royal Society’s hbrary 
show that the writing of the ' Histoty” was Pnestley’s 
own idea that he was elooted F R S pnor, not only 
to its publication, but also to his experiments, and 
that hiB friends secured his election with the view of 
increasing the sale of his book Priestley s own 
account, written long after these events, asonbed his 
election to his original experiments But the author 
IS probably correct m hinting at a lapse of memory, 
smee there is other evidence of this faihng The 
most mteresting document here is Seddim’a letter of 
December 18, 178S, mtroduomg Priestley to Price 
and suggesting m a postscript his mtroduction to 
Franklm As a result Priestley met Franklm and 
Canton, was elected F R S , was led to experiment 
m eleotnoity, thence to the study of the oonduotivity 
of mephitic air’, and thence to his classic chemical 
researches on ‘airs’ and to the discovery of oxygen — 
to the birth of modem ohenustiy Few postoonpts’ 
have had such histone oonsequmoes 

Trevithick Memorials 

A lOOfOBiAi, to Richard Tievithiak, the great 
engineer and mventor, was unveiled at Merthyr 
Tydfil on Thursday, April 19, by Mr David £ 
Roberts, to marie m a fitting manner the histone 
Journey of the first rail locomotive on February 21, 
1804 The memorial is situated at Pontmoriais, dose 
to what was then the entrance gate to Penydann 
Irooworim, where Trevithick built the locomotive It 
ran down to the haam on the Olamorganshirs Canal 
at Abercynon 0| miles distant, but the damage to 


the oast iron rads, which were of courae only suited 
for horse traction, was such that the trials were not 
followed up The memorial itself is budt of stone 
sleepers taken from the track, and moorporates also 
some of the old rads Its erectum is the outcome of 
local effort backed by help from the Trevithick 
Centenary Commemoration m London The event 
was made a oivio occasion, and a oonoouise of upwards 
of 8,000 spectators assembled for the ceremony The 
unveiling was followed by an address from Mr 
Roberts on the work, especially that m South Wales 
of Trevithick 

Ths second of the memorial tablets erected as a 
result of the commemoration last year of the oen 
tenary of the death of Trevithick, was unveiled at 
TTmversity College, London, on Aprd 23 by the Hon 
Ohver Stanley, M P , Minister of Transport The 
tablet has bem plao^ on the Gower Street side of 
the College to mark the site of the track laid down 
m 1808 over which Trevithicks locomotive OvUek 
me who con ran This was the first rad locomotive 
to draw passengers, and the exact site of the expen 
ment has only hem determmed after long mquiry 
The tablet, which bears a medaUion of the mventor 
a representation of his engine and a suitable msenp 
tion, IS of bronse , it is a bold and striking memorial 
and one wbioh effectively attracts the attention of 
the passers by Pnor to the unvoding, a meeting 
took place m the College which was premded over by 
Sir Murdoch Macdonald, M P , tho ohairman of the 
commemoration committee When asking Major 
Stanley to unved the memorial, and the Provost of 
the College, Dr Allen Mawer, to accept the custody 
of it. Sir Murdoch said that often our great benefactors 
have reaped but posthumous honours and so it was 
with Trevithick, for although be died m 1833 it was 
not untd fifty years later that his memory was 
honoured by ^e erection of a window m Westminster 
Abbey Methods of transport have developed greatly 
smoe Trevithiok’s time, but all our steam locomotives, 
great and small work on the prmciple first effectively 
applied by him 

CcBiiuc Rays 

Pbov P M S BiiAoxsTT delivered the Friday 
evening discourse on Aprd 80 at the Royal Institution, 
taking as his subject Cosmic Rays” This fascinating 
subject started more than thirty years ago with the 
discovery that clean dry air at sea level is a shf^t 
conductor of eleotnoity , it has now grown mto one 
of the m^rtant branches of physics, and it perhaps 
may also be oonnderod as an important branch of 
astronomy For sriiatever the fimd explanation of 
the ongm of the rays is found to be, it is probable 
that their ongm is of great astronomical ai gmflmmca 
The mstruments with which the rays have bean 
mvestigated have been the mnisation chamber, the 
counter and the cloud idiamber, and expenmeots 
have been earned out with such apparatus all over 
the world and at very great heij^ts above the groimd 
and far bdow the surfoce The ««■»»»« radiation is a 
part, really, of geop h ysics, to be studied imt only 
m the laboratory but also e v er y w h ere that is 
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attwnable It appeara firom all theoe remilto that the 
earth ia being bmnbarded by atreanai of poaitrooa and 
eleotrona of very great energy These appear to 
come oootmually from outside our galaotio system, 
but firom where, or how th^ are produced, no one 
knows The study of the passage of these rays 
throu^ the atmosidiere has led to the diaoovery of 
exoiting new phenomena The positron, flrat detected 
by Anderson m a cloud photograph, is now known 
to be one of the mam oonstituents of the rays , and 
this new member of the group of flindamental par 
tiolee has very great theoretical interest, smoe its 
experimental detection has shown the validity of 
Dirac's theory of holes’ Very great mterest is 
attached to ^e behaviour of the very fast cosmio 
ray partiolea while passing through matter The 
ounous and striking phenomenon of the showers* 
still awaits explanation It is oloar that one is here 
m a region of physios where quite new typos of 
phenomena occur 

Huinouf Hunuuiisin in Cticnustry 

UmoBB this title. Prof John Bead, of the Uni 
veraity of 8t Andrews, gave an address to the 
Alchemists Club of the University of Glasgow on 
February 28 One of the chief defects m the average 
soienoe oourse or textbook he said, is the neg^t of 
the human element He deprecated this omission, 
wluoh he holds responsible for many of the misoon 
oeptions of men of soienoe by their oolleaguee of arts 
and letters, who, from attending a limited number 
of strictly formal and impersonal lectures on soienoe 
have often deduced that the man of science is of 
necessity oold, formal and aloof , narrow m outlook , 
insensible to the finer human emotions , inoqiable 
of expressmg himself m the ooinmmi tongue , devoid 
of humour and humanism , and a stranger to the 
humanities ’ In the course of a picturesque survey 
of selected aqwots of bistonoal ohsmistiy. Prof Road 
olaimed that the study of chemistry, if approached 
beflttingly, may reasonably take rank beside the so 
called humanities', as a broadly educative, cultural, 
and humanising influence He re-defined humour m 
various terms as the golden thread nmning through 
the whole history of chemistry the real philoeopher's 
stone — the universal catalyst Hie prasent genera 
turn of chemists, he remarked, are inclined to take 
themselves too seriously, hke Liebig, Wdhler, and 
their more remote alchemical forebears, they should 
molude a large pmeh of humour and humanism in 
their oumoula The narrowness of outlook whudi is 
beoonung increasingly associated with the ultra 
epeciabstio trend of contemporary chemical research 
can be combated most effectively by the cultivation 
of an mterest m the broader hnmanistio aspects of 
chemistry Tboae chemists who aspire to become 
leaden m the ftiture should culfavata a disoeming 
and synqiathetio aoquamtanoe with the past During 
the diacuasion, m reply to Prof T S Pat 

tersMi, the qieaker threw some new lif^t upon the 
possible ongm and mtecpretation of the enigmatical 
seventeenth century illustrations appearing m the 
Uviua Ltbtr 


74 -m Telescope for the Umvciaity of Toronto 

Thb issues of Btifftneenng for March 9 and 30 and 
Apnl 20 contam a fully illustrated daeoription of the 
74 m reflecting teleeoope now being completed by 
Messrs Sir Howard Grubb, Parsons and Co , at 
Newcastle for the David Dunlap observatory of the 
University of Toronto An account of the instrument 
was published m Naturb of Ootober 14 1088 The 
observatory, which is being given as a meaasnal to 
the lato David A Dunlap, of Toronto, by his widow 
and B(» IS being orooted on Riohmond Hill, 800 ft 
above sea level a few miles north of Toronto The 
oiroular steel building and the 81 ft dome for housing 
the teleeoope were made by Messrs The Cleveland 
Bridge and Engineering Co , Ltd at Darlington, 
and these together with the mam parte of the telescope 
were sent to Canada last year The polishing of the 
mirror is now m hand The telescope the largest 
m the British Empire and the second largest m the 
world, weighs about SO tons, of which the moving 
parts account for about 35 tons The polar axis is 
22 ft long and the decimation axis 13 ft hum , the 
(Inving wheel on the former having a pitch dmoMter 
of 8 ft with 080 teeth of 8 ram pitoh ThiMMole 
gives details of the driving and oontr^j^a 
meohanisms Tho disc for the mirror, of qieoial Py^lK 
glass, was made by the Coming Glass Works, New 
Yoric and when received at Newcastle weighed 
2 tons 0 cwt hor gnnding and polishing the mirror 
a special machme has been made which allows the 
mirror to be tilted for testing purposee without 
being removed from the machme The teleeoope, 
it may be added may be used either as a Cassegram 
or a Newtonian for which two mirrors 19 m and 
20 m m diameter reepeotivoly are provided 

Thb David Dunlap Memorial telescope w illustrated 
m the issue of the Sphere dated Apnl 81, which also 
mohidee photographs of the new 36 m Yapp reflector 
at the Royal Observatory, Greenwich Acoonqiany 
mg these lustrations is an article entitled Studying 
the Sun m Calcium Light ’ and several lunar photo 
gnqihB taken with the 100 m reflector at Mount 
Wilson, California 

Socntific Publicstwo snd Bibiiograidiy 

An ambitious plan for soientiflo bibliography and 
publioatums is desonbed m a memorandum issued 
by Soieooe Service, Washington The plan is 
designed to eliminate some of the defects m our 
present system, suiib as tim diffloulty of publishing 
research results promptly or completely owing to the 
finimnial burdcn, and the inadequacy of much 
bibliographic work owing to lade of aooees to original 
papers, etc It is piopo^ aooordingly to cantnliss 
all soientiflo publication, abstracting and similar 
bibliographic services, and to substitute a photo 
gr^ihio type of duphoation for prmted reproduotion 
of smentifio papers or abstracts Under this scheme 
a research report, fbr example, submitted and 
aooepted for pubboation, would be re|Mnduoed firom 
the standard typescript form by some suitable 
method other than pnntmg, and flill copies of the 
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npoii or would only be aupplied to order 

author would, however, alao provide a Bummaiy 
abatiaot, aay, two hundred words m length, which 
after editing, if required, would be r^noduoed by 
tlie most suitable means and the abstoaot would be 
mahided in a weekly or monthly journal laeued to all 
aoMntifio workeiB desiring information m that 
partHsular field 

This soheme does not disouas the funda m en t al 
difficulty of overlapping, but obviouBly presupposes 
that one abetraot oould serve the needs of several 
related branohes of soienoe or mdustry It alao 
proposes to deal with the difficulty of indexing 
scnentiflo hterature by assomblmg all the necessary 
subject cards for each published article or report and 
using an adequate numenoal olaasifloation together 
with meohsnioal finding and sorting devices, thus 
affording a oomprehetuive basis for bibhographio 
work The scheme visualises a pubho utihty aaaooia 
twn for the Umted States of America which oould 
afterwards be developed on mternational Imes 
Despite the mherent difficulties in the project, and 
the fact that the international aspeots are among the 
most important and difficult m the problem of dealiiig 
efficiently with scientific hterature, it should not 
be lightly dismissed Bold treatment on suoh novel 
Imea may possibly lead to a rational solution of a 
problem whiob has so often been attacked half 
heartedly 

Bureau of Amcncan Ethnology, iqgi 

In the forty-eightii annual report of the Bureau 
of Amenoan Ethnology for the year ending June 30, 
1031, Mr M W Stirling, chief of the Bureau, m 
making hia usual report on the activities of his staff 
m the period under review, directs attention to 
arohnologioal mvestigations earned out by him in 
Florida Among the sites examined on the west 
coast was a large sand bunal mound on Blue HiU 
Inland, south of Marco, which was found to be 
of early post Columbian Calusa ongm A number of 
structural fbatures unusual m Flondan sand mounds 
was disclosed Among them was a olay floor, six feet 
above the bottom of the mound, vdiioh gave evidenoe 
of having been the base of a temple structure It 
was surrounded by post holes, m some of which the 
decayed remains of the wooden uprights were still m 
plaoe Hm * aooompanymg paper” of the report, 
which as usual takes up greater part of the 
volume, does not <m this occasion deal with researches 
m Amenosn ethnology oamed out by members of 
the stsff, but IS a useful general index of the omitents 
of the annual reports of the Bureau from their 
moeption to date It has been oompiled by Dr 
Bonn Bonneijea Originally intended by Dr 
Bonneijea for his own use, the mdex has been 
adiqited officially and publidicd by the Bureau As 
the eariy vohunm cover the period m the ’eighties 

the final reaistanoe of the Zndians to white control 
m the aouth western States, they record nmoh 
valuable materU relafrng to the final stage of 
indepeodent culture whkh the mdes wiU aarist m 
pcetervmg flrom oblivion. 


BKodem Stmt Lightisig 

Thb bbaraoterutio and peculiar colours of the 
discharge larape used for street lighting have at- 
tracted much mtereet to thia mqiortent piibbo 
service With the developmeat and research depart 
ments of great oompanies behind it, this branch of 
lighting has made lapid progr e es In a paper read 
to the Boyal Society of Arts by J M Waldram on 
January 17, it was pomted out that the use of these 
lamps has led to material improvements m our 
knowledge, leading to a new teobnique One of the 
immediate problems of street lighhng is oonneoted 
with the question of who is to pay for it It is an 
anomaly that a national trunk road should be built, 
drained and maintained at the national expense, and 
the lighting left to looal authorities, each bghting 
its seotion aooording to its own ideas and naturally 
being sometimes very limited as to the cost The 
requirements of the motonst are the moet difficult 
to satisfy He has when movmg at high speed to 
see every obstruction m the road many feet m 
advance, whatever tbs condition of the rood surface 
C9aiins have been mads that oertam lights have 
more fog penetrating power than others, but recent 
experunents throw doubt on this Expenenoe shows 
that from the safety jiomt of view, when dnvmg, 
the spectral colour of the light matters httle In 
general, recent progress has been made mainly m 
the diieotion of lowenng the oost of production of 
the light and thus making more light available, and 
m diatnbuting it over the road m suoh a way that it 
IS more helpful to both pedestnaos and motonsts 

Sboft-Circwt Tamng Statm 

Wamr an eleotno generator le accidentally short 
circuited, huge currents are developed and unleee 
the circuit breakere’ act promptly, serious damage 
may bo done to the generator and tiiere is a risk of 
fire Until a few years ago, praotioal expenenoe was 
the only guide to the rating these omuit breakers 
Die enormous currents required for testing purposes, 
m most oas e s, made the teating ooata pndiibitive 
Propoaais were made for a oo operative or national 
testing plant, but nothing materialised In 1039 a 
pnvate company, Messrs A BeyroUe and Co , Ltd , 
of Hebbom on T^ne, laid down their own testing 
station, rduoh has proved capable of tcatmg the 
largeot omnut breaksn naed in Great Oitam They 
have erected a miniature power station ediufii has 
a capacity of 1 S million kilovolt-amperea Any 
sbort-eirouit oonditioiis wfaidi mi|^t possibly occur 
in practice can be produced m their teating room 
The generators are driven by 0,000 volt motors 
connected with the pubho siqiply mama Very large 
traneformers ore used to produce the heavy currents 
required. The obeervation gallery is built of ram 
forced ooncrate and hoa slite m the wall fronting the 
test bay, throng sdiieh the behaviour of the mppmrtt 
tna under test eon be safely observed A system 
ct trafflo ngoal lights and alarm beUa is installed 
ouiaide the test to give warning when a test 
u about to be made and when all is clear. Short- 
iqromt phencmena con be observed in time intervah 
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M ihort M two milbcmtha of a aeoond IfoMra 
BeyroUo'a plant u one of the lai^t and beet 
equipped short onouit testing stations m the worid 
A sohflme has now been initiated whereby ftill 
faoilities are provided for utilising this testmg 
plant for the benefit of the electnoid mdustiy A 
company has been fanned vdiioh will operate inde- 
pendently and will be m a position to issue national 
test oertifioates 

A Puuw with no Wires 

Aooobdino to a recent report by Soienoe Sennoe, 
pianos are now being oonstruoted in Kalamasoo, 
Mwihig an, USA, With no stnngi or wires To 
produce the tones, strips of steel not more than a 
few mohes long are made to vibrate eleotnoalty The 
new instrument, called a clavier, uses a piano key 
board to operate the stnps producing the notes, 
which are practically pure tones These tones, which 
are ahnost mandible, are picked up by magnetic 
mduotion and passed through an audio frequency 
amplifier The c^sacity of the amplifier is about ten 
tunes that of the average radio amplifier havmg a 
capacity of 30 watts The player therefore has at 
his command a tone ranguig from a mere whisper 
to one that would balance on orchestra The impact 
noise sometimes audible m a piano is filtered out. 
and thus the pure tone is produced The piano was 
mvented by Prof Lloyd Loar after experiments ex 
tending over several yean Through the use of ear- 
phones, the piano student oan practise his lessons 
without disturbing anyone, the sound being heard 
only by himself The tcme volume con be vaned over 
a wide range simply by taming a dial The operating 
devices occupy very httle space, the clavier oonsistmg 
of little more than keyboards 

Ipswich Museum 

An appeal on behalf of the Ipswich Museum has 
been issued by Mr J Beid Moir, its president The 
Museum is not well provided with exhibits illustrating 
Uie oulture of the bronse ago , but it now has Uie 
opportunity of aoquinng on exceptional ooUection 
of bronse nnplemente, many of which were found 
m Suffolk, at a ooet of £100 The oolleotion is at 
present on view m the Museum Mr Reid Moir, 
m issuing his appeal, does not confine himself to this 
immediate object, be takes a long view of the 
situation Availing himself of the oooasion, he 
suggests the institution of a body of Friends of the 
Museum” who might collaborate m its work m 
various ways, and xni(^t, by subsonption, provids 
a fbnd for use in emeigenoiea which the provision 
from municipal fimds could not meet for various 
re asons The oaae for the local museum os a centre 
of regional smentifio and histonoal studiee is ably 
stated m the appeal and needs no fbrther elaboratKm 
hwe On the question of general principle, however, 
it may be pomted out that any propoaal such aa 
that mode Mr Reid Moir, which helps to broaden 
mtersst among the looal public m the Amotion of 
Its museum, deserves every enooungement Without 
dssinng to relieve the mnnioipshty, os the looal 


education authority, from any reeponsibility that 
may be impoaed upon it for the mamtmanoe of the 
goieral mtelleotual level of its area, it must be 
admitted that oocoaioiu frequently arise m con 
nexion with the work of a museum m which voluntuy 
effort financial or other, is salutary and expedient, 
or even neceasary, to supplement the ofiloial obliga 
tion of the mumcipality 

Grtariaad and Grsaing Research 
Two new bulletms m the Herbage Publioation 
Senee have been lasued by the Imperial Bureau of 
Plant Oenetioe at Aberystwyth The first, entitled 
Oracuig”(Bull No 10 la fid l.oonaists of a oolleotion 
of papers road at the British Association meeting 
at Leicester m IBSS, each of which cqiproaohea the 
subject from a different aspect The graaier’s 
problems are put forward Aom a prartioal man’s 
pomt of view, while the effect of the stock on the 
sward is oonsideied m the li^t of expenmental 
evidence The Bureau has for some months been 
oulleotmg information regarding the teohmque em 
ployed m pasture and grassland reoearoh in Great 
Bntam and oertam domuuona, and the other buUetm 
( ‘Teohmque employed m Grassland Reaearoh m New 
Zealand , Bull No 1 1 3« ) is the first pubhoation 

on the subject Queetiona of stram testing and 
buildmg m grasaes, clovers or lucerne, the breeding 
methods omployed and the neoeaeary corollary — the 
certification of herbage seeds — ^form the subject of 
several of the papers The measurement of posture 
production is considered m detail A modification 
of the teohmque formerly deeoribed as 'alternate 
mowing and graamg’ is put forward, while the lay 
out of the expenmente, the stage at whioh outtingi 
should be made, and the technique of stock graamg 
trials are among other major pomts dealt with 
Reference is also made to two laboratory teste which 
have proved useful m oonjunotion with field woric 
In the first place the pnweic acid content haa proved 
valuable aa a meone of dietinguishing between differ 
eat types of wild white clover, while screened ultra 
violet light has been suooessfully employed m rye 
grass type determination 

Rusnan Stadia of Crop Plants 
Thn material oolleotod by Dr Klmkowski on the 
eoological distribution of lucerne types has been 
translated and published m an abridged form as 
Bulletm No IS m the Herbage Pubhoation Series of 
the Imperial Bureau of Plant Genetioa (“Luoerxie 
Ita Ecological Position and Distnbation m the 
World ’ Aberystwyth I B P O , Agnoultural 
Buildings Sa fid) Lucerne is the oldest forage 
plant known and originated irom a number of regions 
of a steppe’ oharaoter The routes olcmg which the 
plant migrated are traced, and the history of its 
development and the importanoe of the orop at the 
present tune deeonbed for ifi different oountoiea 
Hie geographioal distnbution of the types of 
cultivated lucerne m Europe, Aeia end North 
Afinoa IS also deal t with A Anther pdblioation, 
“Plant Breeding in the Soviet Union”, has been 
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unied jointly by lbs Oambndgs and Aberystwyth 
SeotKtns of the Impenal Bureau of Plant OenetKM 
(3a U) 

White Pelicsns of Western Amcncs 

Whshb fonnerly there were more than seventy 
nesting colonies of white pelioans m western Canada 
and the Umted States, there are now but seven 
large ooloniee Of these, five are m Qovemment 
protected areas, a fortunate oiroumstanoe, since 
although there still exist 30,000-25,000 of these 
birds in the Umted States, their oontmued existence 
IS not so secure as the numbers mig^t suggest. The 
danger which most threatens the species acoorduig 
to Ben H Thompson (Science Service, Washington, 
D C ), IB the draining of lakes where the nesting 
islands exist, but there has also to be taken mto 
account the retaliation upon nests and eggs by 
flahennen who object to the pelicans destruction of 
fishes, notwithstanding that m moat places the birds 
have been found to feed mainly upon fishes not good 
for sport or food A thud Ime of oontrol was practised 
for some time m Yellowstone Lake, on account of 
the part taken by pehcana as earners of a trout 
parasite, but that policy has been given up, and the 
Yellowstone Park birds are now fully protected 

Muaeiiins Aaocianon 

Thk report of the Council for 1932-33 makes very 
satisfactory reading The membership rose to 801, 
and M now really r^resentative of museum mtereets 
throughout Croat Bntain. Income for the year at 
£3,786, was a record, the sttbacnptions of members 
exceeding by £208 those of the preceding year, and 
the net credit balance for the year was £490 The 
work of the Assooiation has followed the Imes of 
recent yean Oo operation with the Carnegie Umted 
Kingdom TmstcM m the allocation of museum grants 
has been oontmued, and now all applications for 
grants must be made m the first place to the Asso 
oiation A suooessful training course for museum 
ouratora was held at Hanohester, the annual con 
ferenoe of 1983 at Birmingham, and there is the great 
venture of an Lmpire survey of museums which 
began m 1931 (Afwseums J , 33, 200 . 1933) The 
same number of the Journal oontams an aooount of 
the very suooeesiiil conference of 1933 at Norwich 

Solar Phym Observatory, Cambridge 

Th> annual rqwrt of the Director of the Solar 
Physics Observatory at Cambridge shows that a 
satisfactory state of pro gre ss obtains at that mstitu 
turn (Umvemty of Cambridge Solar Physios 
Obsenmtory Twenty first Annual Report of the 
Director of the Solar Physios Observatory to the 
Solar Physics Comzmttee, 1933 August 1 — 1983 July 
31 Pp 3) Tbs 3 ft reflector is at last being put 
to regular use, and as a spectrograph will be obtained 
for it m the near future, we may look forward to a 
notable addition to the somewhat slender amount 
of stellar spectroscopy earned out m Great Bntam 
The Solar Physios Observatory has leoently acquired 
additional solar s^iparatus m the fonn of a fine tram 


of pnsms by Hilger There is now a good ooUeotion 
of speotrogrmihs at the Observatory As m past 
jrears, a number of physKUsts from the Ciavendiah 
Laboratory have gone out on the Madmt^ey Road 
and worked at the Observatory 

BiUiography of Cosur Ewart's Works 

Pbov J H Ashworth and Dr F Fraser Darhng 
have prepared a * Bibliography of the Works of 
James Coesar Ewart who died on December 31 
last (Supplement to Animal Breeding Abstracts 
vol 1 Edmburgh Oliver and Boyd Separate, 
6d net) The list, which contains no less than 141 
titles of papers and books by Cossar Ewart alone or 
m collaboration with others is a story of a long and 
active hfe of soientiflo mvestigation covering a wide 
range of work, ftom mmute anatomy to animal 
breeding The last reference is to a letter on The 
Coat of Sheep * m Natcbr of March 19, 1927 , it 
is also of mterest to note that nme of Cossar Ewart s 
papers to the Rojral Society of Edmburgh are repre 
sented by title only, so that the abstracts published 
m Natubb are the only reeoads of their subject 
matter 

Academic Asustance Coiinol 

RaraRHNOH haa been made m our columns from 
time to time to the work of the Academic Assistance 
Council, one of the functions of which is to assist 
men of soienoe and letters who have been du^laoed 
during the pohtioal changes m Germany of the past 
year or so We understand that the Gounod has now 
compiled a list of such displaced soholare, with m 
formation as to whether they have succeeded m 
obtainmg temporary or permanent posts The hat 
IS to be revised ftom time to time and sent to 
soadomio committees and appropriate institutions 
The Council, the address of which is o/o Royal 
Society, BurlingUm House, Londim, W 1, is prepared 
to give further information about the movements of 
those on its lists m reply to responsible inquiries 

The Pasteur InsUtutc of Southern India, Coonoor 

Thb annual report of the Director, Major K R K 
Iyengar, of this anti rabic Institute for the year 
1932 has recently been issued Patients treated at 
the Institute numbwed 666, with 4 deaths, a mortahty 
rate of 0 7 per cent In addition, the anti rabio 
vaooine is now issued to 107 centres m the Madras 
Presidency and elsewhere, and at these 8,462 persona 
are reported to have received a complete ooune of 
treatment, among whom were 34 deaths, a mortahty 
rate of 0 4 per oent Semple’s oaibolised sheep 
vaoome was used throughout the year, and 144,900 
doses of this vaoome were issued , m addition to the 
human patients, 194 animals were also treated No 
record of research woric appears m this report 

The Apenmne Tunnel 

Oh April 33 the Kmg of Italy opened the new 
railway line jommg Bologna and Florenoe Known 
as the ’Direttiasuna”, this hns is 31 mileo shorter 
than the old line known as the ‘Porretana" The 
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total dwtanoe is 61 miles, of which 23 miles ore 
underground Many bridges and viaducts have had 
to be oonstmcted but the outstanding feature is the 
Apennine Tunnel, 11 nules 882 yards m length, 
which w the longest tunnel m the world with a 
double track The Simplon tunnel is slightly longer, 
but this consists of two parallel tunnels each with a 
Single brack The Apennine tunnel is a straight line 
for the whole length and, half way through, a station 
has been built with four Imee for manoeuvring pur 
poses Bleotno traction is being used, the looomotives 
taking direct current at 3,000 volts The total cost 
of the Ime has been about £13,000,000, while the 
saving of tune on the journey between Bologna and 
Florence is about one hour and a half 

Roduumted Bnps xn iisntil Ststam 

Or the £30,000 required for the purchase of the 
land on which stands the Rothamsted Experiments 
Station, £26,700 has now been given or conditionally 
promised The sum of£3,300romainstoberai8od before 
May 12 m order that the Station may claim the goner 
ouH donation of £15,000 from Mr Robert MoDougall 
and £5,000 from the Sir Halley Stewart Trust, which 
will complete the purchase ^d Farmers and all 
mtereeted m agriculture m its practical, technical 
or educational aspects are cordially mvited to visit 
the Rothamsted and Woburn plots at any convenient 
time between the beginning of May and the end of 
October Mr H V Gamer and Gapt K H Gregory 
will be m charge of the demonstrations, and there is 
ample material at either of the farms to occupy a 
full day All communications and requests to visit 
the Stations should be addressed to the Secretary, 
Rothamsted Experimental Station, Harpenden 

Announcements 

Sm Abthur Evans has been awarded the gold 
medal of the Society of Antiquaries for "his distm- 
guished services to arohmology’’ This is the first 
award to be made of the medal 

Bbigadoeb Gsnsral Sib Pbboy Sykbs has been 
awarded the Gold Medal of the Royal Empire Society 
for his recently publidied book “A History of Ex 
ploraticn from the Earhest Times to the Present 
Day” 

PBor C V Boys will dehver the nineteenth 
Guthne Lecture before the Physical Society on May 4 
at 5 pun The title of Prof Boys’s lecture will be 
“My Reoent Progress m Gas Calorimetry” 

Thb third Spiers’ Memorial Lecture of the Faraday 
Sooiety will be delivered at the Rojral Institution on 
May 16 at 5 so p m by Sir William Bragg, who wiU 
take as his subject “Molecule Planning" 

At an ordinary meeting of the Cheimoal Sooiety 
to be held on May 3 at 8 p m , a discussion on 
"UnioeDular Chemistiy” will be opened by Dr J 
Vargas Eyre Those mvited to take part m the dis- 
oussion mohide Dr E F Annstrong, Dr W O 


Bennett, Prof J C Drummond, Dr H B Hutohmson 
and Mus M Stephenson 

Sta Chablbs Pxbbs, chief inspector of ancient 
monuments m 1913-33, has been appomted by the 
Lords Commissioners of the Treasury to be a trustee 
of the London Museum 

Db R Madwab has been appomted director of 
Holwan Observatory, near Cairo, m succession to 
Mr P A Curry, who is the Deputy Director General 
of the Physical Department, Mmistry of Public 
Works, Egypt 

Thb annual meeting of tho Iron and Steel Institute 
will be held at the Institution of Civil Engmeers, 
Great George Street, Westminster, 8 W I, on May 81- 
June 1 The autumn meeting of the Ihstitute will 
be held m Belgium and Luxembourg on September 
10-14 

W JOMK, 68 bachsische Strasse, Berhn, W 15, 
has just issued Catalogue 85, “Penodioa loono 
graphuB Rora et Cunosa” dealing with books on 
science and natural history The first section mcludes 
sets of periodicals, mamly foreign Iconographus 
contains chiefly coloured plate books, moluding 
several botanical ranties The last section has books 
on all branohfM of natural science, both standard 
modem works and earlier woiks of historical mtoreet 

Afpuoations are mvited for the following appomt 
monts, on or before the dates mentioned — ^An 
assistant lecturm- m geography m tho Umversity of 
Manchester — ^The Registrar (April 30) An assistant 
master to toMh mathematics m the School of Art 
and Technology, Chelmsford — The Cleric to the 
Governors, School of Art and Technology, Chelmsford 
(Ajiril 30) A chief technical assistant m the Depart 
ment of Economics, Edmbuigh and East of Scotland 
College of Agriculture — ^The Secretary, 18, George 
Square, Edmburgh (May 4) An assistant master 
to teach practical drawing in the Walton Junior 
Day Techmcal School, Liverpool — ^The Director 
of Education, 14, Sir Thomas Street, Liverpool 1 
(May 4) A lecturer m bacteriology and assistant 
baotenologist m the Pubbo Health Laboratory, 
University of Birmingham — ^The Secretary (May 
10) A veterinary surgeon m the Public Health 
Department of the Corporation of London — ^The 
Town Clerk, Public Health Department, Guild 
hall, E C 2 (May 10) A pnnciptd of the Central 
Municipal Technical l^hool, Liverpool — ^The Director 
of Education, 14, Sir Thomas Street, Liverpool 1 
(May 14) A teacher of mechanical engmoenng 
m the Central Municipal Techmcal School, Liverpool 
— ^The Director of Education, 14, Sir Thomas Street, 
Liverpool 1 (May 14) A d e monstrator m physiology 
in the Umversity of Liverpool — The Professor of 
Physiology (Blay 14) A Ramsay Memorial professor 
of engmeenng at University College, Lemdon — ^The 
Aoadeimo Registrar, Umversity of Lendon, S W 7 
(May 28) A Uhiversity professor of pharmacology 
at Umversity College, London— The Aeademio 
Registrar, Umversity of London, S W 7 (May 25). 
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Letters to the Editor 

[Th» Sditar does not Aoid hunse^f respansMe for 
opmtons expressed by Ins eorrespondents NeUker 
can he undertake to return, nor to oorrespond vnth 
the venters of, regeeted manusenpts tntendsd for tins 
or any other part of Natukb No notioe w taken 
of anonymous oommunications ] 

Production of Positive Electrons by 3-Putides 
Ik a pievioiu note^ we deoonbed some expert 
ments earned out with a weak aouroe of radium 
placed inside an expansiou ohamber, and showed 
that tile ordinary p radiation is aoootnpemed by an 
emission of positrons It is quite impoasibto to 
aaonbe the ongm of these positive eleotrona to the 
internal oonveision of y mye or to any other known 
mechanism by which positively oluurged particles are 
created It seemed to us to be most plausible to 
assume that the appearance of these positively 
charged particles is closely connected with the 
{dienomenon of (l-dismtegratum However, more 
reoent experiments have shown tiiat the number of 
positrons depends to a large extent upon the nature 
of the walls surrounding the source examined 
In a senes of consecutive experiments with the 
same source of radium, the latter was alternately 
enclosed m either a lead or a carbon tuba with 
drSermt thioknesses of wall provided with different 
slits for the escape of the p rays With a carbon 
tube the number of positrons observed was two to 
three tunes greater than m the case of a load tube 
This would lead to the conclusion that the emission 
of positrcms is due, at least m part, to the bombard 
meat of the walls by p rays 
We verified this assumption m the following way 
The glcMs tube oantainmg the active deposit, ai^ 
surrounded by anothw tube of lead, was filled with 
pulverised oartiao , m this cose we observed a three 
fold increase m the yield of positive ^ rays (each tune 
oomparod with the yield of ordinary p rays due to 
disintegration escaping through the given sprature) 
Quite oonolusive evidence was obtained by using 
a lead cylinder with walls 4 mm thick and mtemal 
diameter 0 mm A window 4 mm wide m the walls 
was closed by a carbon filter, 3 mm tiuok, for 
absorbing any positrons emitted by the active source, 
and for stopping oU the ordinary ^ rays of energy 
less than e 1,000 ekv Under these oonditioos, the 
carbon filter emits very fast positrcms (18 tracks 
with on energy between 800 ekv and 700 ekv , 
7 tracdcs with an energy between 700 ekv and 1,800 
ekv ) their number oonstituting 5-10 per cent of the 
total amount of p rays which penetrate the filter 
If we asBume, on the basis of the present data on 
the absorption of p rays, that all the ^ rays of mitial 
energy above e 1,000 ekv are able to praietiate the 
filter, and that these are the only rays which arc 
effective, the results obtained murt mea" that, on 
the average, one posttron oomapoade to every 10 
or SO p puticles that the radinB of tire 'effe^ve 
(anss section’ is of the order of 10-** cm 
Hie number of p partiolea which strike the filter, 
and ate responsible for the appeoianoe of positrons, 
may exceed the number of particles iHuoh emerge 
However, if we take mto account the geometry of 
the experi m ental arrangement aa well oa the mtensity 
of the source under exammaticn, we ahoU be justified 
m concluding that the percental yield of poottrons 
w aoaioely Im than 2 per cent, the critiow energy 


calculated for the effective oroaa section u not leas 
than 0 5-1 x 10-** on per atom, itiuoh exceeds the 
corresponding value for the y rays of thorium O' acme 
ten tunes 

Thus it IS obvious tiiat the above phenomenoa 

Kikfl itt With tll6 OOH 

sidered by Furry and Corlsm* We here encounter 
an entirdy new relativiatio effect which is outaids 
the scope of the present theory 

It may be added that the above results ore m good 
agreement with previous obaervaticnB maiie by one 
of us* 

At the present moment it would be prematura to 
decide whether the positrons are emitted by the 
radioactive substance itself The obaerved foots 
seem to mdicate that the output of positocns la 
greater for the lighter elements Defimte conclusions 
must be deferred until new expenments have been 
earned out, smee the geometnoal conditiims up to 
the present could not to controlled sufficiently 

D SKOBXUTZYir 
E Stkpamowa 

Phjmioal Technical Institute, 

Leningrad 

' D Skobeltayn and U Btaponowa Hatusi tit MS Apilt 14 

H rmry and Y T Caraon I>*«t Bw M, 117 ICSS 

‘ D SkobeltiTn Hatitm 1» » Jon S 1«84 


Isomorphism and Chemical Constitution Omstitution 
of Ponme Acid and Formates 

That formic acid differs from its higher homologucs 
(aoetw, propionic, etc ) m many aahent obemioal 
oharaoters u well known to chemists The break m 
the serial order as regards the absorption curves of 
the saturated monobasic fatty acids has been 
obaerved m the case of formio aoid by V Henn, 
Hantasc h and Wn^t 

The redaomg oharaoter of formio acid, generally 
explamed by the praaenoe of an aldehydio groiqi m 
the molecule, as distinguished from aoetio aoid and 
its homologucs, the absence of a i^londe and 
anhydride oorreeponding to acetyl diloride and 
aoetio anhydride, the acid character of its mtndc 
(HCN) diflermg from the mdiflerent mtndea of 
homologous aoids, the strength of the aoid twelve 
tnnea stronger than aoetio and prooKHUC ooida as 
shown by the aflSmty oonstants denved from eleotnoal 
oonduotmty (Oatwald), have n^tly induced Riohtsr 
to differentiate it frimi aoetio aoid and ita homo 
loguaa Dr P B Baricar, woridng m the inorganio 
denartment of my laboratory, has, m oontmuatioa 
of bis work on ohemoal bomolo^ and iaomoritiiiBm*>*, 
recently arrived at the oondusum that theee dls* 
orepan^ are to be sou^t for m the differenoe m 
the oonstitotioa of tiie a^ itaelf In other wmda, 
m the case of formio aoid, the loniaable hydrogen la 
not the hydrogen atom of the hydiox^ group, oa 
m the case of other fotty aoida, bat the hydrogen 
attached to the carbon atom 

The olaanoal aynthesis of formates from GO and 
KOH is explamed by Dr Barkar on the modatn 
eleotroaio conception in the following way i 
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The hydiozjd ion oo-oidmatee with the group OO 
to wfakh it nnparte an univalent negative chai^ 
and Uiereby fonna a oomplex anion (fonnate wn) 
The ao-oalM bivalent oaihon atom m this anion 
haa really a lone pair* of eleotrona free Dr Sarkar 
has proved that the undissooiated formio aoid cmd 
its eeten are not reduomg although they oontam 
the aldebydio group It is the formate ion that is 
reducing owmg to the preaenoe of a lone pair* of 
eleotrona m the oarbon atom The undiaaicxuated 
aoid, aooording to hun, la of the constitution 



In thw form it is mdiatmguiahable from the ordinary 
formula 


K] 


as 18 evidenoed by the Baman apectra On the basis 
of this hypothesia. Dr Sarkar gMiioos that the atruc 
ture of the formate ion la almost identical with that 
of the mtnte ion 



These two ions are laostenc and isoeleotno and as 
such should exhibit isomorphic relations 

Though banum formate oryataUiaea anhydrous 
md banum mtnte with one molecule of water of 
oiystallisation, Dr Sarkar has been able to prepare 
the mixed cryirtala of 

1, banum (formate, mtnte) banum (mtnte 
formate), H|0 

2, Strontium formate with strontium mtnte 

8, Zinc fonnate with uno mtnte though the latter 
cannot be isolated in the free state 

4 Cadmium formate with cadmium mtnte 
(miscibihty small) 

He haa also prepared the double salts of the 
formulss 

Mg (COOH)i, 2 hexamethylene tetramme, 10 H,0 

Mn (COOH), 2 hexamethylene tetramme, 10 H,0 
perfectly laomoiphous with the oorresponding mtrites 
of magnesium and manganese prepared by Scag 
liarmi* Further mvestigation regardmg the double 
and tnple fonHates and their oompanaon with the 
oorresponding mtntes is m progress 

To oonoborate the above oonatitution of the formate 
ion, the examination of the Baman efleot of banum 
formate m the aohd state has been un d e r taken and 
IS expected to throw additional light on the oon 
stitunon 

Detailed mveetMtion will be published m the 
tfoumol ih» Indian Ohaimeal aonatu 

P G BJlr 

Umveraity College of Soienoe. 

02, Upper Chroular Boad, 

Calcutta 
March 12 
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Conductmty-Tempenture Curves of Paraffin Wax 
It is usually supposed that the ccnduotivity of 
dieleotno matenala moreases oontmuously with m 
orease m temperature The only recorded exception to 
this normal behaviour ^qiean to be by Oemant^ who 
found that the D o oonduotivity of a heavy cable oil 
decreased temporanly from - 40“ to - 20“ C I 
have recently observed a similar peculiar phenomenon, 
together wi^ a hysteresis effect, moo oonduotivity 
measurements over the temperature range from 0“ to 
80° C on a sample of paraffin wax (melting between 
48“ and 68° C ) The results of a cycle of measure 
ments under a oontmuously apphed voltage gradient 
of 600 volts per cm are shown m Fig 1 Cxmmionoing 
at the pomt A the temperature was lowered to B, 
then rmsed at a rate of about 1“C m 8 mmutes 
along the curve BOD and finally decreased at the 
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same rate along DFB On regaming room tempera 
ture very slowly from B the conductivity had 
risen to t, and with temperature nso from this pomt 
followed the curve FQD On subsequent slow ooolmg 
to room temperature the conductivity attained the 
value H 

A discharge current, oharaotenstio of dieleotno 
absorption, lasting usu^y for from 1 to 2 mmutes, 
was ootamied on condenser short circuit nnmediately 
after a penod of charge Measurements at 10 seconds 
after slwrt cirouit shOTred that the current magmtuds 
at instant p— through a ma.'mmim during 
temperature nse at 12“C and disaj^ieared m the 
region of 86“ C 

A satiafiMtory explanation of the peculiar vana 
tuns m structure responsible for the phenomena is 
not possibla until further expenmsnts have been 
earned out, but it is probably oonoemed with the 
presence in the wax, at temperatures below the 
■sohd^^’ pomt, of a solid crystalline network 
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among which w mtemeraed a hquid phow In 
oonoequcooe of odaorbed lono, the boundary aurlaoea 
of the two phaeee would have a greater conductivity 
than either phoee, and where oontinuoua, would 
form highly conducting bndgee betweea the dec 
trodes 

W Jaoksoit 

Hagdako College, 

Oxford 
March IS 
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Caldum Sulphate Keinihydfate 
Much attention has been given to calcium sulphate 
hemih3rdrato emoe it wae recognised as ^ active 
principle of plaster of Pons, but its characteristics 
as a crystal species have hitherto remamed somewhat 


vague 

Several woricers have reported on the preparation 
of the pure substance m the wet way by vanoua 
methods, but always m the form of exoceravely small 
crystals It has now been found possible to grow 
crystals of homihydrate' of a thickness of 0 6-1 mm 
arid length of 3-^ mm from solutions of calcmiu 
sulphate m hydrochloric, sulphuric, or nitno acids 
under the proper conditions os to dilution of the 
solvent and temperature These cryatala belong to 
the trigonal system and consist of the hexagonal 
pnsm 1010 capped by an obtuse rhombohedron 0112 
and terminate by small developments of the base 
0001 The axes have lengths a — 6 70 A and 
e 0 24 A , so that three molecules are comprised 
m the unit cell, the density of the crystal being not 
far below that of anhydrite Details will be published 
m a forthcoming paper 

In its air-dry condition the crystal usually oontoins 
no more than 4 0-4 6 per cent of water, correspond 
mg rather to 3 CaS04H|0 than to 2 CaSO^HiO 
Tto moisture content of hemihydrate* hoe, however, 
been shown by Lmck and Jung and others woriung 
upon lees well defined matenw to be held m the 
same way os that of aeohtes This is now oonfirmed 
with the trigonal crystals, which may be made to 
give up water to withm a tenth per cent or leas of 
oompl^ dehydration without losing form or trons 
parency , on exposure to moist air they then grodu 
ally regam the original degree of hydration On 
dosd burning* they are converted mto pseudomorphs 
consisting of ordinary anhydrite 

Brought mto contact with water, the crystals 
yield solutions supersaturated with respect to 
Ca80|2H|0, though the effect is not so striking 
os witii plaster of Pans , m a short time bunohee 
of dihydntte needles ore seen growing out of favoured 
spots on the hexagonal prisms 

It seems, then, that anhydrite is dimorphous , we 
have the orthorhombic, comparatively inert oaodi 
floation, and a tngonal one stable only up to 200° 
or thereabouts, whmh can take up water seobticolly 
The behaviour of Uus latter m oontoct with water 
IS what causes plaster to set There may w^ be no 
essential differed between the ‘soluble anhydrite’ 
and tile ‘hemihydrate’ aooepted m the hteratore of 
calcium sufadiate 


W A Caspau 

Imperial Ghemioal IndustiHS, Ltd , 

Umversity College, London 
April 0 


The Value of e/m 

EDDDraTON^ ongmally proposed the relation 
Ae/2iM* - 186, and later* levised this to 137 Still 
later he proposed* a seoond ration, namely, the 
ratio of , the mass of the proton, to m, the mass 
of the electron, is 1847 6* This seoemd relation, 
combined with the value of the Faraday sod Aston’s 
mass ofO>* leads* to s/m - (1 77081 ± 0 00014) x 10* 
x If umts If, finally, one assumes the oorreotness 
of Bohr’s formula for the Bydbeig oonstant, there 
results*, k » (6 6490 ± 0 0011) X 10-** eig sec, 
a - (4 776866 ± 0 000048) X 10->* km umts 

Bond* has very recently noted that the beet oxpen 
mental value of s/m, which he takes to be 1 769, is 
approximately 186/187 of Eddington’s calculated 
value This new relationship is, howevn, oloaer than 
Bond states, amce 186/187 (1 77081) - 1 7674, and 
the best expenmental vahie is now actually 1 767 
Thus Dunnmgton', from a new magnetic direction 
method for free electrons, obtains 1 767 db 0 0016 
Qibbe mid Williams*, from the mtnrval of correspond 
mg H*a and H*a spectral hnes obtam 1 767 ± 001 
Kmsler and Houston*, from the Zeeman effect of 
Gd and Zn hnes, get 1 7670 ± 0 0010 

The method used by Kretschmer* yields not s/m 
but e/m (s*/*/h)** The observed value of this relation 
oombmed with Bohrs formula for the Rydberg 
constant leads to s/m - 1 7664 if the oil drop value 
of s ( 4 768) is assumed correct, and to <v 1 760 

if the vahie of s (<*> 4 808) deduced from grating 
values of X ray wave lengths is assumed oorreot 
These last two results ore based on a reoaloulation 
of Kreteohmar’s obeervations by me, usmg un 
proved auxiliary data Hence J^tsohmar’s work 
leads to a value of s/m entirely consistent with other 
recent woric if one assumes the oorreotness of tiie 
oil-drop vahie of e 4 70S but not if the grating 
value, 4 808, is used 

If the reader will pardon an additional mtrusion 
mto the popular domam of numerology**, it may be 
noted that 4 803/4 768 — 137/136, to one part m 
10* 

R T Bnox 

Umversity of Cahfomia 
March 22 
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Reaettoo Mechanism of Oxidatioa-Reducthm 

PiooetMs 

CxBTAix consideratioiis mtroduoed by Franck and 
Haber*, Haber and WillsUtter* and Hi^^ and 
Weiss* can be developed to give a simple mechanism 
for oxidation reduction proeeee e s m solution, whioh 
reproduces m all oases mvestigated the expenmental 
observations, both quahtativ^ and quantitatively 
The relatum sometimea observed* between reaction 
velocity and eleotroohenuoal potential can oloo be 
obtain^ so that for the first tune a oomprebensivs 
theoretical treatment beoomM possibla 



April 28, 1834 


NATURE 


640 


The c e ponti al kIm is the aamunption of eleotron 
tranafera nuunly with ions (m wme oaaee poombly 
the tnoafer of H) , thu loaa or gam of (ueatrans 
ahraya taking plaoe one eleotron at a tune, whereby 
radi^B are often formed Tbia pnnoiple alao holds 
generally for ozidatfoo of mote than one atop 
For example, the znedhanism of the oxidation of a 
bivalent poative (metal) gpn (Me ) by moleoular 
oxygen would be 

Mo + o,::Me + o;, o; + h :: ho, 

(SHo, :: o, + H,o)» (1) 

Me + HO, - Mo + HO'^ HO, + H ^ H,0, (2) 
Me + H.O,-> Me + OH' + OH (8) 

Me +OH-*Me + OH (4) 

HO, and OH are tho radicals thus produced The 
amount of hydrogen peroxide appearing aa a reaction 
product IS deteimmed essentially by the speed of 
its further mteraction by reaction (3) The autoxida 
tion of oertam organic compound (hydroquinones 
leuco dyes, SH-oompounda, etc ), some of which are 
of biological interest', seems to proceed in a very 
mmilitr maimer 

Without a metal catalyst, many of these substanoM 
are oxidised appreciably only m more or less alkalme 
media*, m which the presence of double or at least 
smgly charged anions (R' or RH ) has to be assumed 
In such oases we ne^ only consider reactions (1) 
and (2) (H,0, being formed aa reaction product) 
the amon of the oiganic compound being substituted 
for Me The formation of tho end product then 
results from the mteraction of two radicals 

2R :: R' + K or aRH RH, + R 

In seeking a relation between reaction velocity 
and electromotive force, it is first necessary m aU 
these cases to deteraune whether reaction (1) is to 
bo treated as an equilibrium practically always 
existent If this la ao, we get tiie expenmentsUy 
observed relation* 

A, - i*, + K, log t 

holdmg (as a first wproximation) during tho course 
of the reaotKHi , being the b m r measured at 
tune (, A I and R, being mdepemdent of Et and $ 

In comparing itto rates of oxidation of different 
subatanoeB, a rdation baa been established expert 
mentally m oertam cases* between the tunes (V) 
for a given peioentage obange and the noimal 
potentiM {Et) of the oxidised substanoee This 
relation is of the form 

log + KtSt, 

At and Kt being mdqwndent of tf and Bt 
This relation oan also be obtained tbeoretioally 
if we make the plausible assumption that, for the 
senes of substanoes for which the relation holds, the 
velocity oodHoionta of the eleotron transfor reaction 
(2) are all about equal 

In more or lees aoid solutions, many of the above 
mentumed omnio oompounds are oxidised only in 
the presenoe M metal icns* The oxygen then attacks 
the metal km directly (reaction 1) produomg HOt 
and Me , one of wh»Ai oan then leaot forther aa 
the actual oxidising agent In the oaae studied by 
La Mm and Temple, the hi{^ valent metal ion 
(Ibi ) M evidently the oxidising agent, and thus the 


relation they obtained between rate and potential 
oan easily be deduced 

Ihere are further oxidation reduction prooesses of 
tho type B' + Q -» R + Q' Tho oxidatioa of a 
given R' ^ different Q and vice versa has been 
studied” From the mediaoism 

B' + Q^R' + Q' («) 

B' + Q'-R + Q' (6) 

a bunoleoular velocity ooeffloient lesulte, m agree 
ment with experiment” If the velocity ooeffloients 
for two different oxuliemg agents Qs and Qs, having 
normal potentials ff* and Ej are A-a and kt the ob 
served relation 

log ^ “ const — BJ) 

follows again on the assumption of roughly equal 
velocity ooeflaoients for reaction (6) m toth eases 
A fidl diaousuon will be publiahed shortly 
I wish to thank Sir WiUiam Pope for hia kmd 
assistance m many leapeota and Prof F Q Donnan 
for his interoet m this work 

JosBPH Wxias 

Chemioal Laboratory, 

Umversity of Cambnd^, 
and 

Chemioal Department, 

University CoU^ London 
March 9 
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A New Guinea Fish Poiacm 
SoMB tune ago Dr Hoashp forwarded to me from 
Papua a sample qF the root of a vme which ho stated 
was used by the natives for two purposes, one, 
stunning fish from which the root reonives its local 
name of New Quinea Dynamite , the other piupose 
is svuoide 

For a tune I searohed for active TOisonous pnnoiples 
m the material, but finally reaohod the oonoluaioa 
that the subetaaoe was a rotencme oontamum root 
ita toxicity towards fish is thus aooounted for, but 
Its poisonous action on mammals becomes doubtfol 
Tho root gives a strong oolour test m the modified 
Duriiam reaction* and assays' of samples show a 
rotenone content of from four to five per cent 
Rotenone extracted from a paroel of the root by 
carbon totraohlonde, after recnystallisation firom 
amyl acetate had [a]“ * — 221 9 m benasne (e, S 582) 
and had mp 164° whudi was not depreaaed when 
admixed with on authentic sample of rotenone, ^ 
Dr Wood, of this Umvenity, nom an examinadfit 
of the leavea, flower and fruit was of cqimion that 
the plant was a Dsttm, a view whwh was oon- 
firmed by Mr White, the Qovanment botanist of 
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Qaeemland A apeoifio deteixninAtion, howev er , waa 
not poauble on aooount of the qunli^ of the motonnl, 
end will have to await the amval of furttier epeoimaoB 
thia Boaaon 

The native name for the root vanee with locality, 
but it IS known as (ua or (ueo on Dobu and Fei^gusson 
Islands I am mfotmed that whilst Amu is used in 
some places in the Pamflo speoifloally to denote 
D«rru sUtfktoo, m other looahties it is used as a 
collective term for fish poisons m general 
Reference is made to the New Oumea tuva in 
general hterature*, and also to the suppoaedly 
poisonous properties of the local Dama root but 
m the latter oonnozion I am molined to thuik that 
the psychioal effect of nauseating drau^ts on the 
natives cannot be overlooked 

A KnxEir Maobkth 

Johnson Laboratories, 

University of Adelaide 

■ JoMt and Bmltk /Ml Xtt§ Ohm (dnal) I 78 1938 
• tfOobs (KoaUsdae 1918) pp 60 174 


Polyspermy and the Eadcspcrm 
In preparing an account of the life history of 
Aeaaa Batleyona I have found strong evidenoe of 
polyspermy m oonnexion with endoaporm formation 
The polar nuclei unflised before fertilisation have 
one large nucleolus each The sperm which on first 
contact with tho polar nuclei has 13 chromosomes 
present* (presumably telophase) (Fig la) proceeds to 
the resting condition, with a small nucleolus (Fig 16) 
In normal oases this group of two large and one small 
nuoleob is the most prominent feature of the oentre 
of the sac at this sta^ Fusion is first between the 
sperm and one polar nucleus (Fig Ic) the product 
then fiising with the other polar nucleus to form a 
nucleus with three nucleoh— one small and two large 
(Fig Id) Some instances were found of divergenoe 
from the above normal conditions for example 
there would bo in the centra of the sac one nuoleua 
with one large and one small nucleolus, and another 
nucleus with one large and two small nucleoh (Fig 
2a) , or there might be altogether four or five small 
nucleoh (Fis 26 e) , but always at tine stage the 
large nuoIeoL numbered two Tbe inforanco from the 
above is lhat sometimes there are more than two 
sperms to be found m the sac There was never any 
mdioation that more than one sperm became asso 
owted with the egg 



Ishikawa* discussing two cases of the presenoe of 

three sperms m the embryo soo of OUnoAtm, and 

other oases of polyspermy reported by other workers, 

oonsiders that there are two possible sonroes of the 

Ifirtra qierm that more than one pollen tube du 

^charges mto tbe sao, or that more tnon two tpmnu 

are produoed by the one male gametophyte The 


fonnw of these two possibihties u favoured m the 
case of Aeaeta BatUyana, m view of tho following 
facts 

In several instances two pollen tubes have ben 
sen projecting firom one ovule long after fertalisation, 
and m at least two oases two pollen tubes were traced 
across the nuoellus to the embryo sac at about the 
tune of fertilisation Hie pollination umt is a pol 
linium of sixteen pollen grams There ate ftom tea 



to twelve ovules (mostly twelve) m the carpel The 
ovules at the time of fertilisation are naked Without 
the restnotion of a mioropvle, and with four surplus 
pollen tubes it is reaaonabU to expect that occasion 
ally two pollen tubes would enter an ovule simul 
toneously fiCoreover two pollmia have m several 
instances been found germinating on one stigma, 
their thirty two pollen tubes prov^ing two tubes for 
eooh ovule with a surplus of eight In one case, 
three pollmia were seen on one stigma, when the 
forty -eight pollen tubes would provide four tubes for 
each ov^ There is every reason therefore to expect 
poly^iarmy Navashm and hum* record m dholaao 
gamous Juglans as many as five pollen tubes to one 
ovule , and three pairs of sperms (one pair having 
already performed fertilisation) m one sao, with 
another pair about to be discharged mto it I 
Search for the extra qiermB m tbe sac of A 
Batleyona at the tune of fertilisation revealed two 
ovules containing struoturcs that might be so mter 
preted, and one ovule showing possibly two tube 
nuclei at a stem after fertilisat^ was complete 
Further evi^nce should come from chromosome 
numbers m tbe endosperm The hiqiloid number w 
13 In one endosperm a branched metaphase plate is 
regarded os showing 91 (7n), or 104 (8n) chromosomes, 
according to two possible mterpretations of the 



structures (Fig 8a) Only large numbers were seen 
m tbe divisions in that eodoqienn In another 
endosperm, were one metsphase of 03 (4n) ohnaao 
somea(Fig S6)andalatepnphaoeaadsarlyaaiqdiase 
estimated to repnsent 13 (») chromosomes eou (in 

this cose one of the sperms or a polar nucleus would 

have divided without fbsion) 
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From what literature w available to me here, 
seems that even where polyspermy is recorded or I 
disouseed, it is only in connexion with fortilisation { 
of the egg But m Aeaeta BaHtyana I have seen 
suggestion of such an oocurrenoe polyspermy being I 
mmoated only in connexion with the endoaperm 
The problem will shortly receive detailed attention j 
as an abundance of suitable material is available | 
here m the Acacias 

IVOB VlOXSRY NBWKAN 
(Linnean Maoleay Fellow in Botany of the 
Linnean Society of Now South Wales) 
School of Botany 
University of Sydney 
New South Wales 
Fob 16 
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Chemistry of the Red and Brown Algae 
Iw View of the fact that a study of Uie literature 
on the red and brown algaa revealed considerable 
unoertamty as to whether true cellulose occurs m 
these plants the following seaweeds were examined 
for cellulose by the usually accepted methods — 
among the red aim, Corallttia offlcinalu Boatryehta 
acorptMdet, ChotMrua enapua RKodymanta palmata 
among the brown alga Lamtnana aaerJtanna L 
dtffUeUa, Fucua atrrcUua F veateuloaua Aacopkyttum 
nodoaum, Pelvatta canaltculata and P eanalusulata 
forma {them 

The crude fibre was obtamed by boiling altem 
ately with dilute siilphuno acid and dilute caustic 
soda, washmg the product and testmg its solubility 
m cupnunmonia its reaction to iodine and sulphuno 
acid, and the possibihty of obtaming acetyl cellulose 
By these tests the presence of cellulose was estab 
lii^ed m every plant exammed A Ml report of this 
mvestigation will appear m due course m the Annala 
of Botany 

Barbaba Russeu. Wrub 

Botany Dept , 

Uruversity College, 

London, W C 1 
March 19 


Specific Reaatanoe of the Intenor of the Red Blood 
Corpuscle 

MRASUBBiiRNTa of the electno impedance of 
suspensions of red oorpusoles m scrum, up to 16 x 10* 
cyoles/aeo , give for the specific resistance of the 
mtonor of ttw corpuscle (sheep, rabbit, chicken) 
140 ( ± 10 per cent) ohms at SO” C This value n 
about twice that of the serum The value is lower 
than that previously denved* ftom measurements up 
to 4 5 X 10* oyoles/seo , the diflerenoe bemg due to 
the macouracy of the extrapolation firom these com 
paratively low firequenoiee The low value of the 
reeistance of the mtenor of the corpuscle as compared 
with teat of the serum is chiefly accounted for by 
tee non conducting bulk of the tuemoglobm 
Hugo Fbiokb 
Howard J OuRiTn » 

Walter B James Laboratory for Bioidiysics, 
BiolcMEtoftl Lobontorv. 

Cold Spring laland, New York 
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Thermal Metamorphism around the Balladmlish 
Granodionte 

Fbor recent studies of the metamorphic rucks 
lying withm the aureole of the Ballachutish grano 
dionto it has appeared that there are present there 
most of the types of homfclsos listed m Goldschmidt’s 
olaasifioation Denvod from these are also silica 
poor types m which corundum and spmel are common 
Uypersthene has, however not been identified in any 
of the homfelsos which have been examined up to the 
present 

There is definite evidence that the contact margin 
of the granodionte has undergone some contamination 
by assimilation of the country rocks This is shown 
by the presence of cordiento m speoiraens of the 
granodionte from the contact It is also noteworthy 
that hornblende docs not appear m these rooks , 
biotito IB alone present and resembles more the red 
brown haughtonite vanoty of tho motamorphios 
than the greenish brown variety oommon to tho 
normal granodionte Sinoe it appears that the 
Igneous rook has assimilated matonal from the sur 
ruimding schists etc it is probable that tho homfcises 
have received something m exchange from the grano 
diorite £rom a mmeralogioal examination of the 
rocks there are indications that, while the grano 
dionto has beiomo noher m alumina and potash the 
homfelses have rectivod lime and magnesia It is 
proposed to carry out a number of ohemioal analyses 
which may defhutely establish the details of the 
suspectod interchanges of matonal 

A Jean Halj. 

Geology Department, 

Umvorsity 
St Andrews 
March 16 


The Theory of Vision 

luE view that the stimulation of the oonos of the 
retina is indirect and taken place through the photo 
chemical decomposition of the visual purple by light 
seems to bo proved and a fact How can the colour 
less transpsmit cones be directly stimulated by 
light T How does this direct stimulation agree with 
the laws of photo chemistry T According to Grot 
thus B law, no effect can be produced by light unless 
it IS absorbed 

F W Edbiooe Greer 

Board of Trade 
SW I 
March 83 


Occurrence of the Fkntuig Barnacle m Bnttah Waters 
Ortor and Rawlinson record, m Natobr of 
March 17, the occurrence of Lepaa faacAeatiana and 
L paOtnala on the Cornish coast m the suminw of 
1933 As they state that the latter has been recorded 
only about five tunee m Bntish waters sinoe 1803, it 
IS worthy ot record that several qieolmens were 
taken on a box found floatmg off Port Enn I O M , 
m April 1933 

H B Moore 

Marine Station, ^ 

Port Enn, I O M 
March 88 
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EiUmo Rock-Paintiiigi. HiMFradenoadeLaguiuiin 
the ooune her reoent mveetigations emong the 
Eakuno of Alaaka diaoovered at Cook Inlet m the 
south west of Aladca a number of rook pamtings m 
rock sbeltors which ahe has recently described {J 800 
AmineanutM, Ponn, N S , 26, fisK 1) No similar 
rook paintings are known to ooour elsmhere among 
the Eskimo and they have sn individual style which 
difterentuiteB them from the petroglyphs found 
•inoo^ tho of south oast Alaska aiuos^ 

the Indiana of the mterior of British CSolumbia The 
paintmgs here described are from four shelters of 
which three are on Kachemak Bay and the fourth 
m Tuxedm Bay on the western sido of Cook Inlet 
The drawmgs are m silhouette in red haamatite mixed 
with fat borne seem to have been made with the 
finger or a stick others with a finer mstrumont 
Except in one instance (Sadie Cove) there is no 
effort at composition, nor are all the figures on the 
same scale Among the subjects represented are 
men boats with occupants, birds, of which the 
ipooisa can sometimes be distinguished whales 
(possibly), animals wounded by lances seals and a 
pregnant woman The object of tho pamtmga does 
not seem to have been purely artistic as they are 
never situated near habitations Various explanations 
were offered by the Eskimo, such as that they were 
intended to convey mformation about game and 
honoe they were mode on a small scale and well 
hidden so that the information should not be available 
for those for whom it was not mtended Another 
explanation oonneoted them with the hunting ntes 
of the soroerer whale hunters, who use the fat of 
human victima as poison for their lonoes On tho 
other hand, it is pomted out that the Indians of 
British Columbia n^e rook drawmgi as a reoord of 
initiation ntes or of objects seen m their visions 

Indian Pearl Oyitcn Dr Bomi Prashad and Mr 
Jnanendra Lai Bhadun, after a prolonged study of 
the true pearl oysters of India, recognise five qieotes, 
all belonging to the genus Ptnetada , these are P 
margimt\fera, P vulgcnv, P chemnttn, P anvnwndes 
and P alropttrpurea ( 'The PCorl Oysters of Indian 
Waters " JBec Ind Mug , June 1938) The chief 
specific characters used ore the amount of oonvexii^ 
of the valves, the loigth and form of the hinge maigm, 
the presence or absence of teeth and the oolour of the 
shells Many of Jameson’s varieties are done away 
with, makmg the olassifioation oonsiderably simpler 
There is an enormous amount of variation m eooh 
sipeoies Most of them have a very wide distribution, 
shells from different localities, and even frenn the 
same area, often varying much m form, outline, 
thickness of valves and oolour In addition to the 
diagnostic characters of the qieoiee, measuremeats 
of a number of shells from various loc^ties ore given 
to show the range of variability m shape and sues 

Crabs of tbs Oenus Parapimixa Steve A Glassell m 
« paper, “Notes on Paniptnntxa aMn%g Holmes and 
its Alhes'' (Trans fihm Dxggo 8oe Nat HuA , 7, No 
87 , 1833), describes Panpmnvea lutherto 

onty known from a single female speoimen found ty 
Holmes and one unpnbliahad reoord of a male and 
female by Mr Q B MaoOimtie, fttnn California 
The present auuior has ooUeoted a aones of both 
males and females at Son Diego, California This 


crab lives as a commensal m the tubes of a marine 
worm, now being desonbed os a new species of 
AmphUnte This worm builds a slimy tube of mud 
and sand among clumps of shells and weeds at about 
mean low tide bvel m situations protected from the , 
full force of the waves Mr Qlas^ teoogniaes three 
meoies of PorapMWMna from the Faoifie P affin%a, 
P nOtda and P ydhoyax, and three speoiee from the 
Atlantio P headtrsoM, P bowser* and P btau 
/ortgngta In a reoent i>aper by Tune Sakai, however, 
A New Oenus and some Species of Crabs from 
Simoda” {Set Pep Tokyo Bttnnha Da%gaku (B), 1, 
No 12, IBSS), a new species from ihe Pooifio is 
described, Paraptnntxa aetatioa, obtained near Simoda 
attached to seaweed Paraptmtvoa niitda was found 
living as a oommmsal with a terebelhd worm 
P yokoyat which is a new name given to tho Japanese 
^icciee called affinu by Yokoya is very like the new 
species from Japan but apparently difitem m oertom 
features, notably the shape of the telson The first 
xooal stage of P affirne batched from an egg m the 
laboratory is figured, showing a resemblance to that 
of P%nnc4kereg pteum 

Dettction of Tubercle baoUi The Edinburgh Medical 
Journal of Match (41, No 8) is a tuberculosis 
number', and Ih' Alfred Emshe records attempts 
made to detect the tubercle bacillus m the blood 
stream m oases of pulmonary tuberculosis Contrary 
to Loewmstem of Vienna, who claims a high per 
centage of positive results in his oases. Dr Ermlio 
foiled to detect the presence of tubercle baoilh m the 
blood of 34 known tuberculous patients either by 
cultures or by animal testa This negative result 
accords with the experience of most observers other 
than Loewenstem who have sought for tubercle 
bacilli m tho blood of tuberculous patients (see Prof 
Wilsons ontioal survey of the literature. Medical 
Roeoaroh Council, Spwial Rep Senes, No 182, 

Tuberculous Baoilkemia ’) 

Revision of the Ceratapeia Prof B 8 Lull, m a 
memoir of the Peabody Museum (vol 3, p^ 3, 
1933) has given a revision of that group of the 
dmosaurs known as the Oeratopeia Mu^ work, 
both m collecting and m mvertigation, has been 
done since the earher account of the group by 
Hatcher pubhshed m 1907, a few years after his 
death, which dealt with the Amencan speoies In 
the present memoir the author bnngs our knowledge 
up to date by taking mto account not only freih 
material found m the Umted States but also the 
discovery of Proeeratope by the Amenoan Museum 
expediUon to Mongolia, a form which throws much 
light on the earher evolution of the group Besides 
tlw description of the known species and a revision 
of them, me memoir deals with vonoiu other aspects 
of the family The history of diseovenes, the mo 
gn^hioal and geologioal dutobuticn, the morphology 
of the skull and skeleton, the bram and the evolu 
tionary changes that have taken place durmg the 
course of phylogetiy are subjects that receive treat 
ment A naihial evoluUon along several parallel 
Imes has taken place, some of short dumtion, others 
longer, and ouhninatmg m the various speoies of 
the genera Tnoeratopt and Toroganmu These Imes 
are not all deflmtely proved and in this the memoir 
must be eonsidared os an mtenm report to be 



NATURE 


April 28, 1934 

oorreoted at wme fiiture date The reeulte oo far aemn I mioroaeiams recorded u the Oboeivatory of Manila. 


to show a Bumlar evolutionary prooeaa to that ihown 
by Osborn to have ooonrred in the Titanotberea, a 
g^iple iqiplioable pertum to vertebrates generally 
Works of t^ kind that bring up to date and sum 
manse our knowledge of vanous groups of animals 
are of great use, not only to the speoiafist but to tho 
general reader as well 

Protein BtuldmK m Plants A problem which cim 
tmues to excite mterest is that of the methods by 
which proteins may be binlt up in plants and par 
tioiilarfy, tho nature of the raw materials used The 
passage of years has not senously aileoted the view 
that asparagine may be either a key substance m 
protem synthesis and degradation or else closely 
related to the key substance O Loew (Z angew 
Bot 16 018 , 1038) now suggests that tlie process 
of protem synthesis may start from the reduction of 
asparagme to the di aldehyde of aspartic acid, CHO 
CH, CH NH, CHO He direota attention to the case 
with which a substance of this type could be further 
condensed to its labdity and to the possible methods 
by which it could be derived An essential part of 
the theory is the formation of labile oondcnsation 
products and microohomioal evidence is given as to 
the existence of materials of the type postulated m 
certam epidermal cells 

Botrytu Disease of Lettuce A very complete account 
by Dr M M Abdel Salam of the severe disease of 
lettuce caused by the fungus Botrytu eintrta has 
recently appeared (>f Pom andHort 8e% March 1984) 
It 18 shown that the disease may produce a variety 
of symptoma— a collar rot (red 1^) m spniig, lesions 
on the stem, mam veins, or imper leaves (bead rot) 
through the summer, or outn^t killing if the plant 
is also attaokod by frost m wmter The disem is 
most severe on seedlmgs over wmtered m a cool 
frame and higgler temperatures dimmish its effects 
High humidity favours attack The variety Lee's 
Immens e proved resistant to the ftingus, though 
there was a general tendency to outgrow the damage 
m spnng Steepoig the seedlmgs m 0 0 per cent 
Uspulun or Nu green solutions for half an hour or 

Stenlity in Planti Prof B Buggies Gates has pre 
pored a ocncise summaiy of present-day knowledge 
of stenkty m plants (J Boy HoH Soo , 69 141 
Feb 1984) Begging with ^ methodical obeerva 
tions of Gbarles Darwm, the author traces the growth 
of knowledge on plant stenhty until recent tunes 
Investigations by Prof East provide a reasonable 
woiking hypothew by way of explanation of many 
problems of stenhty Defimte stenhtvfaotora have 
been duoovered for vanous species of Jvioohano, and 
fertilisation con only be effected between germ oelU 
having diflerent combinations of these factors This 
disoov^ has been put to practical use by 1^ A B 
Stout, working writh hbes, SfesBS Wilhsms and Slow 
for red dover and Messrs Crane and Lawrence for 
chemee Gardens must be planned to inolude more 
than one “stenhty group" if they ore to be pro 
duotive Booent knowledge seems to oonflimDartm's 
OTigmal observations, for Comns desenbed m 1988 a 
ease of self stenhty m Tolmiea Msnsiesu when eoeh 
{dent was self-atenle, but ftatile witii evny other 
idant of the speoies 

Mi cf os iliin i in Manila. In a recent paper (BoU 
Oecv* , 40, 888 . 1988), Father Bepetti iLwosses the 


To a great extent he finds, they are due to the 
rh 3 rthi:aioal beating of heavy waves on the coast of 
Luzon, for they appear and disappear with the winds 
*that raise the waves Sometimes, they are clearly 
connected with passing typhoons Partly, the very 
conspicuous tremors that are then seen ore due to 
the wkvea raised by the wind of the approaching 
typhoon But, when it ootnes near M^la, the 
oscillations of the crust produoed by the pumping 
effect at the centre of the typhoon are superposed 
on those yatjxp byjihe sea 

V 

A Hew Reconluig Densitometer The Sooi4t4 Gene 
voise d Instruments de Physique (address of Bntisb 
agents — 0/6, Brettenham House, Wellington Street, 
W C 2) has issued a description of a new reoordmg 
densitometer which » said to show a sensible im 
provemont over all other instruments serving the 
same purpose Its mam prmciple is tho usual one of 
allowing a greatly reduced image (m this instrument 
so small as to m^e a primary sht unnecessary) of a 
glowing filament to travel along the plato to bo 
analysed, the transmitted light, after passing tbrouj^ 
a slit being received by a potassium photoeleotno 
cell Among the special features of the instrument 
arc a very high speed of automatic recording and a 
sharp response to small details of the plate, made 
possible by amplifying the photo electno current so 
that it can be measur^ by a sturdy milhammoter of 
short period instead of an ultra sensitive galvano 
meter of long period The apparatus can be operated 
in full daylight and the recordings are abmlutely 
precise, being mdependent of mechanical parts such 
08 gears or measuring screws Magnifications of 
3 4 0 8 10 10 20 and 00 tunes are obtainable, and 
the reoordmg is performed at a speed of 10 cm per 
minute on the diagram The cost of tho instrument, 
which IS not givoa, is said to be considerably below 
that of similar instruments 

Mean Liva of Bsated Atoms J H E Griffiths (Pros 
Boy &OC A Feb ) has investigated the mean lives of 
several excited states of the neon atom The atoms 
are excited ui a gloss speotnun tube by a high 
frequency oscillator, and the hght is passed throngh 
a nitrobenzene Kerr cell between Niool pnsms To 
make comparative measurements of the decay tunes 
of the diflerent spectral lines, the Kerr was 
excited by the osoiUator throu{^ a phase ohangmg 
circuit, but smoc the phase relation between current 
and voltage m the discharge tube is unknown a 
diflerent method was employed to determine absolute 
values The disoharge tube and Kerr oell were eon 
neoted m senes and &e light path between them was 
varied by using a movable mirror The number of 
excited atoms and the mtensities of tho lines are 
both periodic, with a firequenoy twice that of the 
oscillator Ftom the positions m the maxima of 
the transnutted hghft was concluded that the hvos 
of the excited states varied from 4 X 1<H see to 
20 X 10-* sec Tho exporunonts on several lives with 
a oommon upper state showed satisfaotoiy agreement 
With a wide tube it was found that there was an 
appreciable lag between maximum current and 
maximum oxoitatkm, but this lag was not observed 
vntb a narrower tube At the pressures the 

depth of modulation of the light was snoU with the 
wider tube, and it seems that eleofamia disappear 
from the disoharge mainly by diflnsion to the 
walls 
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Evolution m the Expanding Universe 


A LECTURE WM dehverod by tho Abbd O 
LemaStrn, profeawr of mathematios in the 
Univoraity of Louvain, at Armstrong College, 
Newoaatle upon Tyne, on the subject of "Evolution 
in the Expanding Universu’’ befoie a joint meeting 
of tlie Durham University Philoaophioal Society and 
the Newoaatle Aatronomieal Society on Februairy 18 
Dr K A Sampson, Astronomer Royal for Scotland, 
occupied the chair, and the speaker was welcomed 
by Sir 'William Mams 

Tho age of the universe, calculated from the 
observed recession of the ncbulss, is about 2 4 x 10* 
years, wherosH the ordinary theory of stellar evolution 
requires about 10“ years If tho matter m the 
universe were evenly distributed, the density would 
be 10^* gm /cm • The ooireotion of Xewton a law 
given by Einstein may be regarded as equivalent 
to a density, of negative sign, associated with space, 
and if accompanied with a positive presaum tho 
system would bo mvariant in tho Lorents trana 
formation This density, a oosmioal constant, works 
out at — lO-'* gm /cm ' and as this is greater than 
the average density of matter, the effect produced 
would be, in genond, a repulsion 

Taking any point as centre, the motion for a nebula 
at distance r is represented by 


expansion When r is put equal to mfinity in the 
above equation, only the last term is important, so 
that the velocity squared is equal to X/3 o', from which 
the oosmieal constant may be obtained Actually, 
there must have been fluctuating density m the 
initial state, and areas m which the separation of 
matter was loss than the mean In these, the matter 
would eventually fall back producing colliqisiiig 
regions , more rarely, equilibrium areas would occur 
which would divide mto oollapsmg regions The first 
might produce nebulse, the second, nebular clusters If 
these areas coalesce, some loss of kmetic energy must 
take place due to encounters, and the original diffuae 
matter would agglomerate mto stars 
A nebula has a mass of about 10* suns j its radius 
at ontioal density would bo 10* light years , tho order 
of diameter is now about 1,000 light yecuns The loss 
of kmotic energy will be 


where N is tho number of stars, m the avorago mass of 
each, R the radius The gravitation energy of a star is 


O’ 


Tlie density of a vacuum is p* Xe*l4nQ, where O is 
the gravitational constant Over large (sphtneal) 
areas this is to be regarded as a map in whir h distanoes 
normal to the radius veotorjuc r^ but those along 
it are m a soalo V 1 ~ ^/<’* where h is the energy 
constant in the equation of motion (A varies as r*. 
and m as r* ) For some value A c*, the scale becomes 
sero and the map ends, but actually antipodal points 
are the same, like the points at the sides of a map 
on Mercator’s projection 

Suppose now that the universe once consisted of 
matter with an average density greater than the 
ontuial, but with an initial velocity sufilcicat to carry 
It over the critical radius, this gives the proper 


where r is the radius Multiplying this by N gives the 
total and dividing NrIR -fix 10 * - fi per cent 
of the gravitation energy of tho stars This energy 
becomes heat, and the heat content of stars is of 
this order 

Regarduig clusters, here also the right order is 
obtamed They should have the same densities, and 
this should bo about the ontioal density If ^ be 
the number of nebuUe m the oluster, m the mass 
of each, 

Wm - c X D*d» 

where D is diameter, and d angular diameter in 
degrees, and e » 0 16SF' where V is the velocity 
of recession at 1 megaparseo The observations of 
Hubble and Shapley give figures of the nght order 
(10* suns) 


Salmon and Trout Disease 


I N tho year 1011, oases of a hitherto unrecognised 
disease, causing death of large numbers of fish 
of various kmds, were reported frmn six nvers m 
the south west of England This was tho first official 
record m Great Britam of the ooourrenoe of fUrun- 
ooloms, a bacterial disease that has apread to many 
nvers m England and Wales and la now prevalent 
throu^iout Scotland Senous outbreaks ocotured m 
the Conway and Coquet diotnots in 102fi when 
salmon and migratory trout were attacked, and m 
the Kennet in 1024 and 1025, when the valuable 
brown trout fishonea suffered, and m recent years 
the disease has oontmued to qpiead 'While m 1032 
there was a oonaiderable abatement m tho number 
of senous outbreaks m English nvers, m Scotland 
oonditiona were nearly as bMl as ever 
The monetary losa entailed by the qiread of this 
diB ea so must ^ large, since m one nver over a 
penod of six years the estimated loss was £1,400, 


and m another larger nver it was £2,000 m three 
years But apart from this loos, there must be a more 
senous toss m the deletion of the breeding stock 
The alarming moreose m the number of outbreaks 
led to the setting up of a Funmouloaia Committee m 
1020, a copy of the second mtenm report of vduoh 
IS now before us * The report mdioatee the satis- 
factory p r ogr e ee of reaeorch mto the problem, earned 
out by a number of workem ohiefly at the Boctano- 
logioal Laboratory of the Umvenuty of Edmburgh, 
among vrhom Ito Isobel Blake deserves special 
mention 

Furunculosis is a diseaae caused by a baoillua, 
B mtlmontetda, which mfeots salmon, trout and coarse 
fish , m advanced stages of the diawee there may be 
lesKM m the muaolM, but m many oaaea dMib 
ooours without any obvious external sympfamw and 
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ths OMiae can only be definitely iwoven by baoteno 
logioal examination 

Onoe eatabliahed m any locality, the ipread of the 
diaeaae la praotioally unoontiollable Expemnenta 
have shown that i^eotion oan be water borne or 
oamed m food, and that the prosonoe of fish that have 
died fhim the diBease may be a serious eouroe of 
infection The diaeaae is not brought m from the 
sea, and migratoty fish may be infected m the freah 
water sooner or later after they have left the sea , 
the fish iqipear to be highly susoeptible when they 
first enter ftesh water 

The most dangerous source for the spread of the 
flisnasn is the oocurrenoe of camen m which the 
baoilh are present m small numbers only and are 
located m tM kidneys Suoh fish may live apparently 
unharmed for a considerable tune but generally fall 
victims themselves m the end, not witiiout however, 
mfeoting other members of the commumty before 
their death It has been found that wounds and 
soratohes render fltdi eqieoially liable to infection 

It IS probable that the disease has been spread 
over so large an area by the practice of stocking 
rivers with eggs and fry from other localities and from 
fish farms It has now been shown that the eggs 
oan be sterilised with dilute solutions of aonflavmo 

Experiments and observations m Nature show that 
the outbreaks of the diaeaae cue controlled by tern 
perature conditions a temperature withm a range 
of about F apparently being neoesaaiy for 

its spread and development when the fish are healthy 


les have been reported of the ooourrenoe of the 
disease at lower temperatures among fish m poor 
oondition after spawning Overcrowding is a iVirther 
predisposing oause for outbreaks and it is notioeabls 
that where barriers occur to cause the congregation 
of fiah awaiting flood water the disease is prevalent , 
where possible therefore, such diffloulties in the 
paths of the fish on their upstream migrations should 
be removed The reporting of suspected outbreaks 
I soon as possible is of the utmost importance, as 
18 also the quick removal of all dead infected fltdi 
Of even greater importance at this stam is the 
necessity for the passing of legislation whereby action 
may be taken to reduce risk of further dissemmation 
to a minimum In December 1929 an mtenm report 
was submitted in which a system of control was 
urged so that importation of hve fish might be 
controlled and notification of outbreaks of disease 
made compulsory, and that there might also be 
power of control both over fish farms and over open 
rivers declared to be mfeoted It is to be hoped Wat 
the necessity for suoh action in the near future will 
receive serious consideration before the plague has 
assumed such alarming proportions as hiu been 
allowed with the musk rat It is however evidmt 
that ono of the mam difficulties m controlling the 
disease is that the symptoms are not always obvious 
and that identification neoesMitatoe sending the 
corpses to bacteriological laboratonos for exammation, 
and furthermore ^at they should amvo before 
decomposition has set in 


A New Experimental 

W ITH the advent of the talking film, the 
recordmg of speech has reoently received 
oonsiderable attention but, aa at the tune of the 
mvention of the phonograph, more mtereat is shown 
m oommeroisl oiroles m the ontertamment poesi 
bihties of the new electnoal methods of speech 
recording and reproduction In experunental 
honetioa the older mechanioal methods still pre 
onunate At Armstrong OoUem, Newcastle upon 
Tyne, with the support of Prof W E Curtis and 
Prof W L Renwiok, an mvestigation was undertaken 
by Mr R O L Curry, Noble Memorial Scholar, of 
the available methods of speech recording with the 
object of seeing how far these wore suitable for 
classifying speech sounds, partioulM-ly those of local 
dialects The work of making and testing different 
types of apparatus has been so sucoeasful that the 
Council of the College mmdful of the importance 
of the mvestigation, has granted apace m a newly 
acquired buikhng for a phonetics la^ratoiy to house 
the apparatus, and m which records sooay be taken 
under oonditiona firee from noise and vibration 
The laboratory looks out upon an empty court 
and the wmdows on this side are sealed and provided 
with daric bbnds The floor is of concrete and the 
partitKm walla are 1 ft thick, so that it was thought 
unnecessary to mtroduoe sound insulating matenid 
exc^ on the door, which is faced on the inside with 
a layer of Newall’s Asbestos Blanket A ventilating 
shaft m Ihe thickness of the wall leads out to the 
roof at a pomt sheltered firm street noise To make 
doubly sure Uiat no ‘ground noise’ shall reach the 
reoonlmg ajqwiatus, tm microphones are placed m a 
double wallM insulated kiosk of tiie telephone 
o^dnnet type There is also provision for the d^lop 
ment of ptiotogn^ibio plates 


Phonetics Laboratory 

I 1 he recording dovioos which arc at prm nt available 

I m the laboratory are oh foUowH 

(1) A kymograph nameh an instnimont m 
which the prewure vanatioiw which occur m the 
mouth nose and throat during Hpei ch oan bo 
severally oommunioated to membraiicfi provided with 
styles which make traoce on a revolving drum 
Owing to the dampmg and diHtortion introduced by 
the recording mechaiusm thie instrument is uaelees 
for obtammg exact tracee of speech sounds, but is 
fully satisfactory for recording the relative time 
intervals mvolved m speech sounds, and for determm 
mg the relative extent to which different parts of 
the vocal apparatus contribute to the sound, as, 
for example, m the nasalisation of a vowel or a con 
sonant 

(2) An Einthoven string galvummeter which 
while capable of giving accurate traoes of vowel 
sounds, IS too heavily damped with regard to fire 
quoioies above 6 000 cyolee/sec to record correotlv 
the fricative high pitched sounds associated with 
many of the oontmuant consonants This is m fact, 
the prmoiplo of the apparatus bj which moat talking 
films are made 

(3) A cathode ray tube This is the most effective 
instrument of ail and is capable of delineating the 
wave form at all frequenoios to which the mioro 
phones are able to respond For visual examination 
of vowel sounds a sweep oirouit is used, which 
allows of a single wave p^tem being held' on the 
soreeni otherwise a movmg film camera is used, capable 
of taking photographic records of the to end fto 
motion of the ^t on the fluoresosnt sereen at 
6 ft /see , a rate which j^ieimite of the recording of 
the high ftequenoy stopping and starting noises that 
are ehoracteristio of oonsonanta 
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(4) There u alao an eleotno gramophone recorder 
for mitlcing dialeot gramophone reoorda, and a jet 
tone apparatus for studying the action of the vocal 
m speech 

flnt ^rk of the laboratory, which is under 
the joint supervision of Mr H Orton, of the English 
Department, and Dr E O Riohiudson, of the 
Physios Department, will be to obtam deflmtive 
pictures of the standard English speech sounds This 
woric 18, m fact, almost completed Records of 
dialeot speakers will then be taken for the purpose 
of the mam object of the laboratory, which is the 


comparative philology of the resKm m which the 
TTnivenrty of Durham lies In this oonnexian, room 
IS provided elserwhere m the Colloge for card indexes 
of local variants m prommoiatioD 
For the benefit of others who may be mtendmg 
to take up similar work, it may be mentioned that 
the cost of the eqmpment of a laboratory such as 
this IS quite moderate Excluding the string gahrano 
meter (which is not essential), the whole of the 
equipment has cost less than fifty pounds, althouA 
it IS true that this does not mclude the cost of the 
labour of assembhng the apparatus 


Ghetmcal Society's MendeUeff Commemoration 


T he centenary of the both of MendeldeiT was 
commemorated by the Chemical Society on 
April ig when Lord Rutherford dchvered an address 
at the Royal Institution on The Fenodio Law and 
its Interpretation” 

About the period 1860-70. accurate atomic weights 
and chemical data were available for the known 
elements, and the time was npe for soma connecting 
generalisation The conception of a periodicity m 
properties when the elements are arranged in the 
order of their at(»nio weights was advanced ten 
tatively by Newlonds in 1864 Mendoltoff was the 
first, m 1869, to enunciate the law clearly, to perceive 
its utility m correlatmg and even correcting the 
recorded chemical properties of the elements and to 
make from it predictions which nuj^t be verified by 
later mvestigation 

Mendelodfl s first table, pubhshed m 1871, bean a 
remarkable resemblance to that of the present day 
He perceived the true place of the transition elements 
m the scheme, and did not hesitate to reverse the 
apparently discordant order of lodme and tellurium 
l^ere his table demanded the presence of then 
unknown elements he ventured to predict their 
p r op e rties, bis prophecies being striking^ fhlfllled by 
the subsequent discovery of scandium, gallium and 

gnrmnn mm 

The discovery of aigon and its congeners by 
Ramsay, at the close of the oentuiy, led not to an 
alteration, but to a widening of Mondeldeff s scheme, 
the mert gases &lling natui^y mto a group of sero 
valency and forming a transition between the halogens 
and the alkali metals During this period, the 
Fenodio Law lacked any theoretical background 
which mi^t lead to its mterpretation Sir J J 
Thomsons recognition of the electron as a con 
stituent of all atoms of matter, in 1897, first led 
to the conception of the eleotncal structure of 
matter 

Lord Rutherford himself has been mtimately con 


neoted with much of the subsequent development m 
this field From consideration of the scattering of 
a partKsles by heavy atoms, he was led to the nuclear 
thMiy of the atom, according to which the mass of 
the atom is concentrated in a nunute, positively 
charged nucleuB, the charge on which is proportional 
to the atomic wei^t of the atom The conception 
that the nuclear charge and ordinal number of an 
elnnent mig^t be the same was applied by Bohr in 
his theory of spectra It was brilliantly verified by 
Moseley s work on the X ray spectra of the elements, 
which fixed the true onto of the elements, and 
showed that only 92 exist fhim hydrogen to uramum 
Of these, only one— No 8S — still awaits discovery 

The recognition of atomic number rather than 
atomic wei^t as ilefining the propertiee of the 
elements cleared aw^ the apparent duorepaaciea m 
MendeMeiff s table It has bem found that most of 
the elements are actually complex, consisting of 
isotopes having the same nuclear charge but different 
TTiH i mte The chemical properties of isotopee, de 
pending on nuclear charge, are identical properties 
depenitog on mass may differ sufiloiently to render 
separation passible, as is the cose with hydrogen and 
li^um 

The explanation of the Fenodio Law must he m 
the arrangement of the outer electrons Bohr's con 
of quantised planetary orbita has been de 
by the new wave mechanics to give a com 
plate picture of atomic propertiee The rare gases 
have highly symmetncal, tightly bound oonfigura 
tions Addition of successive electrons leads to the 
occupation of the next group of orbits, and runs 
porulel to the observed chemical properties of the 
elements A penodio pattern is thereby obtained, 
repeating after each inert gas, m vduch the transition 
elements and rare earths find a natural place About 
the structure of atomic nuclei, little is yet known 
the reoomtion of any periodicity with increasing 
nuclear charge awaits the diaoovray of the ftiture 


Increase m Temperattire due to Solar Radiation 


F kOFESSlONAL NOTE No 68 of the Meteoro 
lomcal Office, the title of which m "Maximum 
Day 'IWperatiireB and the Tephigram”, by Lieut • 
" m of the problem of esti 


Col E OoU, IS a 
»»ating the probable rise of temperature m the 
course of a single day during clear weather on account 
of the solar radiation, with the aid of the 'tephigram' 
of Sir Napier Shaw 
In the ‘tophigram’ the rectangular 
■ --"-opy, and any 


B and entropy. 


any cloasd area. 


ocRsqianding with a cycle of ehongas of a portaon 


of the atmosphere. 


represeni 
J fanes s 


Its a definite a 


respectively by ver 
moist odiabatios, _ 

saturated air that is nsmg and expandmg,~and is 
m oonsequenee having its entropy inoreosed by the 


are r ep r es e nted by doping lines that become x 
neariy honaontal at low temperaturea owing to tba 
dimiindiad c^Munty of air for water vapour at such 
temperaturas TUs form of diagram is in use in tto 
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FoteoMting Departmaot of tho Meteorologioal Office 
and the note, q»rt fSrom the intnnaio mtereet and 
inqxirtanoe of the Bubjeet riioald be helpflil to foie 
OMten iHmq mtecprkmg the eignifioanoe of the 
phynoel state of the atmoephen revealed by obeerva 
tiona made in aen^lanea equipped with metoorologioal 

A diaoufluon of the energy equivalent of 1 om 
on tha diagram leads up to a oonaidwation of the 
amounts of radiation received m difleient months 
and the hei|^ts up to which the dry adiabatic hqioe 
rate can be brought mto being in each case, given 
isothermal conditions imtially 

When passing on to oonsidor what proportion of 
the total incoming radiation may acti^y be avail 
able for wanning the atmosphere allowance having 
been made for the inorea^ radiation from the 
earths surface the mooming diffuse radiation of 
short wave len^ the reflected radiation and for 
the heat absorbed m evaporating water from the 
surface the author is on difficult ground An estima 
tion of the last item for example has apparently 
been based entirely on figures tor the evaporation 
from water tanks the relatianahip between such 
figures (praotioally the only d(^ available) and those I 
representing the average evaporation by day at the 
season m question from umt area of the earth s | 
surface is very much a matter of speculation The ! 
table on p 8 giving the various allowances suj^eets 
however that m siunmor this may be a very im 
portant item A suitable warning m regard to the 
uneertamties of all these allowances would not have 
been out of place m order to prevent the unmitiated 
from thinking that the difficult problems under 
discussion have reached anything approaching an i 
exact quantitative solution L V N 


University and Educational Intelligence 

BruoMOHAif — The Umversity has decided to 
institute a Departnumt of Industrial Hygiene and 
Medicme and arrangements are being inade with 
the view of opening it on October 1 1934 It is 
believed that this is the first department of this 
nature to be established m a Medical School m Great 
Bntam The research work oontenqilated moludes 
the mveetigation of the deleterious action on work 
people of the materials they work with and methods 
of prevention , the training of medical men to advise 
employers as to method by rduoh the number 
of oertam types of aooidents may be reduced the 
selection of employees for various kinds of work and 
improving the hygiene of factories It is probable 
that the Umversity will grant a diptpma to those 
who complete the oourse suooeeefrilly 

CAKBBnxiB — ^The Sheepshanks Exhibition for 1984 
has been awarded to G G Pendse of Downing College 

The Lmaore Lecture will be delivered by Sir 
Homy Dale, direotor of the National Institute for 
Medi^ Researoh on Saturday May 0 at 0 p m , m 
the New MusenmB The title of tto lecture will be 
Chenuoal Transmiwion of the Effects of Nerve 
Impubes 

LoMDOir — ^The dapee of D So m chemistry haa 
been oon fa rred on H E Cox (private study) for ten 
fodspeodentpiiblioationB and four eoojomt subsidiaty 
ocoMbutiotis relating to the ohemaoal wxammaf.ion 
ftm m rriation to dennatiiis and food analysis 


Afplioatioits for the Bayliss Starling Memorial 
Scholarship tenable at University College London 
W C 1 must be sent to tho College Secretary not 
later than May 12 The annual value of the scholar 
ship M £120 with exemption from tuition fees 11^ 
scholar will be roquuod to follow a course of study 
approved by the Jodrell professor of physiology 
mvolving a training m the principles and methods 
of research m physiology or biochemistry or both 


Soence News a Century Ago 
Kmgs College London 

On April 30 1834 tho annual court of governors and 
proprietors of King s College was held for reoeivmg 
the n port of the council for the previous year The 
Archbishop of Canterbury presided The report 
stated that tho council had previously exprewed 
some doubts as to whether it would be possible to 
oomploto the nvor front owing to the oonsiderable 
sums promriod by subsoribors not being forthooming 
A meeting however had been held at which it was 
agreed to make an appeal to the frtends of the 
institution and the consequence was that m ad 
vanoes of ten per cent on the shares and in sub 
Bonptions and donations a sum of £7 297 17« had 
been received During tho year there had been 104 
I regular and 171 oooasional students m the senior 
} department 66 regular and 170 occasional students 
I in the medical olaas and 404 stiidonta m tho jumor 
department A class of associates had be«i mstituted 
The College had never before been so prosperous 
Iwo ad litional schools had been added so that there 
were now seven schools m the metropolis acting m 
union with the College Tho receipts for the year 
were £16 197 11* 6d and the expenditure £12 446 
14« 6d leaving a bcdance of £3 760 17s Id besides 
£4 OOO n exchequer bills 

Fnday Evemng Meetings st the Royal Institution 

At the annual meeting of the members of the Roy al 
Institution on lilsy 1 1834 the Visitors commented 
on the moreased membership and mmroved tinanoial 
position shown by their Report This satisfactory 
state of affairs tb^ attnbut^ hugely to the mterest 
excited by the Friday evening meetings which hod 
been begun about 1820 and had booome a regular 
feature of the Institution s activities The Viaiton, 
remmded members bow deeply they were mdebtod 
for these advantages to the unwearied exertions 
important discoveries and happy illustrations of 
one who has contributed tho chief attmotions 
to the meetings m ouestion The reference is 
to Faraday Not onty had he given a eonsider 
able number of the disoouraes himself but fimn 
the begmnmg had acted as secretary of the small 
committee charged with the doty of arranging 
the Friday evening dMoranes That their success 
depended atmoet entirely on his aotivitiea may 
be inferred firom a letter written to Faraday m 
1839 m which W T Brando then the senior pro 
feasor at the lustitutioii, regretted that he could 
not help at a tune of emergeney Ha wrote You 
know how sad a figure I out on thode oooasionB 
and as to tha taot'^^uisita for their general manage 
ment and arrangement I candidly oonfoas I have 


It not 
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Balgravt Littrary and Sdanttflc InatitutMn 

On Saturday, Hay 8. 1884, aa reported m the 
Tvmf, a public meetmg waa held to give efieot to 
the ammgementa of the proviaional oonunittoe of 
the Belgrave Literary and Mientiflo Inatitution, and 
for opening the Inatitution for the aooonunodatum of 
memben Earl Fitawilliam preeided and the rqiort 
of the committee aaid that the foundation of the 
Society had been laid by voluntary aubaonptions of 
booka, and that it waa mtended to open No 80, 
Sloane Street for the purpoaea of the Inatitution 
Dr Lardner and othera had offered to give lecturea 
gratuitoualy, the Duke of Suaaex had conaented to 
accept the olHoe of patron and Earl Fitiwilham that 
of president 

A New Orchid 

Probably the most important account in Curtu' 
Botanuxil Maautne for 1834 la that of the first 
flowering of the new orchid Eptdmdrum bteomuium 
from Trinidad, which oocutred in April 1834 at W«it 
worth Gardena, the seat of Earl FitewiUiam, under 
the care of Mr James Cooper, the celebrated orchid 
grower The spocunen la described (p 3332) aa having 
produced large and highly fragrant bloaaoma, which 
smell like the Pennan Inn This plant waa mtro 
duced into England by Mr John Sheppard, curator 
of the Liverpool Botanic Gardena, marked aa 
"Cattleya n ap ” It had many pomta m common 
with that genua, especially m ita general habit and the 
largo flower, but differed remarkably m the labellum 
and the ahortneiM of the column The apecimon was 
sent to Prof Lmdley who rephed to the editor 
* Youi Trinidad orohideouB plant is certainly a new 
speoies but I think it can not bo separate from 
Bpidendrum The only diatmotion between it and 
that GeniiH oonaiata in the labellum beuig distmot 
from the oolumn but you wdl find various dogrees 
of aoparation between those parts m E Mperum, 
netumtm. vttelium and btd€nlatum which nobo^ oan 
doubt am genuine Epidendra Should you, however, 
be of opinion that it nevertheless must form a new 
Genua, ita character will have to depend upon the 
large sue of the petabi and tho sh^t adhwion of 
the sepala to their base Tho latter la however a 
fulaoiouM rharaoter and tho former occurs m what I 
consider true Epidendra " 

Other Fkmcr Records 

Further mtereatuig reoorda of tho flowering of 
rare orohida and othw plants mtroduced into Great 
Bntam occurred in April 1834, mostly at Kew 
Gardena In Curtw’ Botan%cal Afngoains (p 3401 , 
I88A) IS described the first flowering at Kew of 
Pteokyh* aeMmwUa, the acuminated pteostylis 
(Orohideas), of a singular Australian genus intro 
duoed by Mr Cunningham from Port Jackson in 
1827 Aeaexa eltmgata (Legummoata) a slender and 
beautiAil apeoiea from the Blue Mountains of New 
South Wales and the mterlor to tlia west of Port 
Jackson, originally diaoovored during the flrat ex 
pediticm of Mr Oxley to the Lachlan River in 1817 
and mtroduced mto England m 1828, whoi the plants 
were reoeived at Kew, waa m fiill flower at the latter 
gardens m April ^4 Another flowenng record 
of Gie month, m tWgardana of Mr William Chnaty 
at Clapham Roa^^waa Sekmua moUa. the Peruvian 
maatiok tree (Tenbmthaoea), which grew wild m 
Chile, Peru and Mexloo The oocurrenoe is recorded, 
with a plate the bloom, in the 1834 volume. 


Soaetiei and Acadenuea 

London 

Soaaty of Public Analyats, Apnl 4 Guy Babb and 
A L Thobooooo Determination of small quantitMB 
of fluondee m water The reagent oonaiata of an 
aqueous solution of siroonium oxyohlonde and 
sodium aluann monoaulphate The test n aensitive 
for 0 1 part of fluorine for oonoentrationa up to 8 
parts per million A W Midduton A test for 
ethylene glycol and ito application m the presence of 
glycerol The test u ba^ upon the oxidation of 
glycol to oxahe acid by means of mtrio acid, whilst 
under the same conditions glycerol yields alddhydio 
substances Glycerol does not mterfere unleas present 
to the extMit of more than 78 per cent of the mixed 
alcohols, and the test is sensitive to 0 1 gm of 
glycol in 10 ml of aqueous solution W Mathbb and 
W J Shanks Detection of diamines m leather 
Teats are described whereby extremely small quanti 
ties of para and meta diammes oan be detect m 
dyed and finished leathers These diamines oan be 
extracted from leather m the cold by means of N/10 
hydrochlono acid or 1 per cent acetic acid, and that 
precipitation of the extracted tannins with lead 
acetate does not mterfere with the subsequent tests 
for diammes Tho reagents used molude 0 1 per cent 
solutions of dimethyl p phMivlene diamine, dimethyl 
anilme, aniline, o toluidine, p phenylene diamine, and 
m toluylene diamine 

Royal Meteorological Soaety, April 18 D Brunt 
The poHHibility of condensation by descent of aur 
From a consideration of the variation with height of 
the humidity mixing ratio, it is shown that m the 
stratosphere condensation oan occur in descending 
air masHfls which take tm tho temperature of their 
mvironmont The fact that saturated water vapour 
produces condensation when expanded adiabatically 
whde other saturated vapoum produce condensation 
when compressed adiabatically, is disoiissed briefly 
D Dhwab An investigation of tho statiatical 
probability of ram m London The paper gives an 
account of an mvestigation of the frequoicy of ram 
at Kew, based on hourly tabulations of ramfall from 
1872 to 1021 Amounts of ram were classified os 
heavy’, ‘moderate’, slight’, or *00 ram’, aocordmg 
as the quantity which fell m a 6 hour mterval of 
the day was 1 mm or more, between 0 8 and 1 mm , 
between 0 2 and 0 8 mm , or lees than 0 2 mm 
’The mtervals were token as early morning, forenoon, 
afternoon and night, each division of the day being 
taken to cover an mterval of 8 hours Each month 
was divided mto three periods of approximately 
10 days Tho probabibty of ram of a given amount 
m a given mterval of the day during these periods 
was obtained by dividing the numher of occasions 
on which ram of that amount had fallen by the number 
of possible occasions A eomparison between actual 
values and figures computed mm the average prob* 
abibty shows that the frequency of ‘heavy’ ram m 
6 hour mtervals for individual days is distributed 
mproxunately aocordmg to a chance distribution 
’nie average probabibty of ram m a 6 hour mterval is 
approximateQr 1 m 9 for heavy ram , approxnnately 
1 m 20 fiar moderate ram , approximately 1 m 83 ftir 
slight ram Calbb Mara Saviuji Some ramftjl 
variations, Hyland and By land (U ^ ^ The 

perioda of from one to twelve eonaeoutive montha is 
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unulMr in both looftbtua Details are pven as to the 
extremes of ramfsll recorded at West Hartford 
(USA) for periods of 1-lSO oonseoutivo months 
In Great Britain a run of wet yecurs persisted before 
the present drought but m New England dry years 
predomuiated This marimd mvene relationship 
held firom 1868 until 1632 m the case of residual 
mA— curves, and from 1838 until 1632 with a some 
what different set of data expressing the rainfall as 
S year means 

Paws 

Academy of Sciences, March B (O B , 188, 861-666). 
Ch Fabbt The use of the red cad mi u m Ime as a 
meteorological and spectroscopic standard A 
discussion of the suggestion of Pdrard that the red 
Ime of nadmiiim is unsuitable as a standard, because, 
under oertam ccmditions, it can be ohang^ mto a 
fine doublet In view of the work already earned 
out with h^t of this wave length and of the ease 
with which this reversal can be avoided, the author 
diBSgrees with the view of Pdrard Jmak Rmy The 
woikmg of a thennooomiMcssor oanym^ sucoeasively 
two oompreesible fluida of different denmties Expen 
nutnhd lesults Luo PiosnT The calculation of the 
orbits of the visual double stars A VAYsadbn 
The mtemal organisation of the nymphal larvn of 
BcH$tea Oabtok Juua was elected a member of 
the Section of Geometry, m succession to the late 
P F^nlevd Bbkerahd Oambob Tctrahedra 
insonbed m a biquadratic and ciroumsonbed to a 
developable of clam 4 genua 1 or to a quadratic 
R Jaoquu CSertam oongnienoea of spheres 
OBoaoBS Ktnun>A Directed ensembles Gbobobs 
O mAUO A now seneraliaation of queatioiis relating 
to equations of the eUiptic type J GBsoioKue 
Some extremal properties of polynomiala Soxn.A 
The seros and poles of a merarooiph ftmotion m a 
sector F VnroBBsiia The centres of gravity of 
homogeneous finite bodies J Oitbmubihxb The 
displacement of water in the course of submanne 
explosions J Dutuy The apphoation of mter 
fSnence to the study of the dsrtnbution of the 
pressures and velooities round the wing of an aero 
plane Eokond Bruk The heatmg by fhotion of 
a body undergoing rapid displacement m carbon 
dioxide Hunu Roubb An mequahty with very 
long period of the mean motion of Pluto due to 
the action of Unnus A Dawhxibb The nature 
of the i^toqihere and of the electronic emission of 
the sun P Saikt The measurement of the velocity 
of the lic^t coming from the stars From an analysis 
of the expe nnwn tia l data available, the author con 
dudes that the speotrosoopio method gives different 
values fbr the vdocity of hg^t aooording to the 
spectral type P LuAYandLOT Joq¥« Observa 
tions of we mtensity of gravity m the north-east of 
China The lesulta of measurementa with the Hoi 
week Lejay matniment for 87 statuos are tabulated 
BmiTABD Kwal Spuuus and quatermens L 
D u b o t bb The measurement of small expansions 
Suggested modiflcation of the Chevenaid mterference 
ddatometer P Donanov, E PmaBn and J 
l^voQX Indneetly heated valves m the ampbfioa 
tian of oontmaoue currents V Pooutal The 
iifam of the jpotansed edier F Boiubiob 
sjni ifT.TJB D BiAtf nie magnetic study of hydratdd 
tlxnla, Hydrated thona behaves from the point of 
view of ite ma^aetie properties as a mixture of water 
iMKl a fttUy paramagnetm hypothetical oxide, ThO, 
Pr LaMI 1 The magietio pwper t tee of mixtures of 


liquid osone and oxygen The magnetic susoeptibihty 
of pure hquid osone The specific suaceptibihty of 
liquid osone, at temperatures near that of Uquid air, 
IS about 1 8 X 10-', with a thermal variation certai^ 
less than one third of that which would be predicted 
from Cnnes law AnBBBT Pbbbibb and Mulb T 
Kousmimb Loumtudmal magneto thermoeleotno 
effects m nickel and iron theoietioal mteipietatioae. 
P Dbbyb, H Sack and F Gounoir Expemnents 
on the diffraction of lig^t by ultra-some vibratums 
F WouncBS The diffraction phenomoia of Fresnel 
with a large source [of li^t] Fiooh Some sotu 
bihties of quinine lodobismuthate The behaviour 
of the quinine salt with acetone, cyclohexanone and 
ethylene glyool is described Pabibbllb Polan 
metno reseiuohes on narootmo Narootine, leevo 
rotatory in organic or neutral media, is dextrorotatory 
in acid or bMio solution Mixs Sabinb Farra i 
The oxido reduction potential of the system 
xanthine ^ uric acid Viotob LoKBAB^and Chawju 
Lichnbb An attempt at the fractionation of 
hydrogen bv diffusion through palladium Hydrogen 
which has been diffused throu^ palladium diflii^ 
a( a different rate from the non diffused hydrogen 
liie authon are not molined to ascribe this diflerenoe 
to the accumulation of unpurities, but consider that 
the fractions probably contain di^rent proportions 
of allotropio varieties of hydrogen Ldouabo 
Rbmoxbb Study of the softening pomt of vitreous 
bodies by differential thermal anBl}rBu Mabobi. 
Chattssaix and Hbkri Foubnibb The chemical 
methods of olesning light and ultra h^t metals 
after corrosion The use of mtnc acid for lemoviiig 
the products of oorroaion of the light metals, requires 
a oorreotion for the clean metal dusolved A suitable 
method of obtaming tins oorreotion is mdioated 
(To bo eonltimod ) 

Obbbva 

SoGwty of Physics snd Natural Hatory, Deoember 21 
P Rossixb The qieotrographio photometry of the 
F, stars On the basis of 120 spectrograms the 
author states and discusses the relation between the 
magnitude and the length of a spectrogram TTue 
relation, which is Imeor, depends on the speotoal 
type F Batbixi, D Znorar and P Gaebl The 
epioephalie reflex m amphibians 

Cbaoow 

Polub Academy of ScwBce snd Letters, Deoember 4 K 
DztBwomxi and T Duzyx The aotion of ohlor 
ooetyl ohloride on p naphthol P Lada Oon 
tnhutioiis to the genres of fragile rye J Wlodbk, 
Mkb M Wodzioka and E Ralski Gremtic soils 
covered with plants requiring lime (Mnrskie Oko, 
Haut Tatra, Poland) K Gajl BretncAtneeki 
patvdoM from the TsAra massif considered as a new 
qieoisB Remarks on the morphology, ecology nH 
Boogeographioal distnbution of this species Zdi 
Raabb Certam speoies of the genus ConehoMionut 
M GtBY SB TOB 1 The gtaap of ipeoiea Dofyslba 
wryfie (Rhabdoocsla) F Bibda The nomenolature 
and elaaaifleation of certain qieoieB of Nummulma (3) 

Z GBODsnnxi Hie devehqBnent and oomparative 
anatomy of the axial blood vessels m the anterior 
extremities of vertebratss J Za owiuohowbki 

of the Tndieipteca B. SxABBYBBxr (Bstragemo 
Bubstanoea of phrnt ongfri, W. HaniB|||B The 
raaotum of the esmlAiy veessls of the ratm dwcug 
tte woridng 6f tw oortMl eentree. 
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jMBOwy 8 S Maect uuh w i ci liaodattve mevut 
■nd the law of Qimih U Qtau The Starume 
moMBi oonaidend u an index of the (dwraoter of 
the flora and olunete aa well aa the prmoipal petn 
fhetiona of the diluvial epoch J SracK The genua 
Otieopodura and alao a new qpeoies belonging to 
thia genus found in the oaves of north east Italy 
T VxTUUuri and R SoRuuai The hypophyaia of 
the small Polish horse representing the ty^ ot the 
taipan horse (1 and 2) 

LxinireBAD 

Academy of Sosneas (CJi No 3 1034) V Fook 
New asymptotio ex Mo a si on for Bessels functions 
N Koshuaxov On a oertam dednite integral 
oonneoted with the oyhndno function ift(x) I 
VxBCBXKKo and I Kbouiooobov Discontinuities 
m Um> funotioas of two vanablea A KAPuanKSKif 
The problem of the composition of air m the strato 
sphere Sanoples of air brou^t from the atratosphare 
by Prokofiev jKraved to bo ahnoat identical with thn 
air near the ground This can be explamed by the 
ennohment of the atratoaphere by nitrogen owing 
to gravitation (Laplace a rule) and by oxygen through 
thesmal diffusion aa deeonbed by Dootaon Chapman 
and Endskog O Kwatu. N KMOTirn wa xy and 
A Iiiuppov absorption fnpectrum of thalhmn 

vapour m the ultra violet M ^voariAKOVA The 
problem of the excitation of an alkah haloid oiystal 
A Cbighibabik and M OrABiWA The volatile base 
of Valerian roots The base is a colourless oil which 
does not oiystallise at 0” C and is maoluble m water 
1 N Nazabov On metal ketyls of tbe ahphatio 
aenea (8) It is only aeoondaiy and tertiary radioalB 
•anneotod with a ouhonyl groi^i that make poauble 
tile exMtenoe of metal ketyla Ihe stability of metal 
ketyls IS particularly moreissed by the tertiary heptyl 
(CAltC K OoBBUNovA and A VAHBAinAw 
The mechanical activation of the surface of an 
electrode The fbiaiatKm of the ffist microccyatals 
oocBia at a lower potential when the surface of the 
eleotrode bears eoratchee tiian when it is mtoot 
A CHABxr and I h boobov The oxidation and re 
diiotion prooeaaes dunng muaoular oantractna (2) 
The oxidation reduotitm potential of blood and of 
nnne imder the influence of musoolar work The 
potential of arterial blood before work waa 0 007 v 
and after woik 0 678 v figures for the venous 
blood were 0 680 v and 0 667 v and for unne 
0 118 V and —0 73 v reapeotively D SABiimr (1) 
Exchange adaoiptian m root ayatema Adsorption 
prooeaa c e play an important part in the entrance of 
sufaetanoee into cells If the substances are derived 
from diluted eohittons with varying vahiee of pH 
and in the presence of surface active substances 
(2) Influence of the tciflinimie and time of the mtro 
duotion of fertilisers on the nature df plants M 
Shkchuixk The pbysiologioal r6Ie of boron Hie 
allwoiption by pumts of phosphate nitrate and 
caloMm deoreaaee m the pieaenoe of boron wbitii 
therefore exerones an mfluenoe on the permeability 
oftbeprotoplaBm V CmMxir Capacity of cotton 
to withstand cold Those vaneiiee in which the 
ooDoentration of the otihikr sm> was htA fROved 
to be most fWatant to ftock bat aome other frutoTs 
may also be of nnportanoe B B RoHsmson 
Some new spedea of TaofahiidB from USSR Two 
sew speoMS of CMl^^edolkna (Dmteca, Larvwvondn) 
O Vuuiv and R Vuxova The age of the tofo 
gW Mua suite of Oaueasiaa flytii The fbmib mdioate 
^t the suite betongs to tbe OenomsBoian 


Foirthoomuig Events 

[ marked wtih an aetertek art open to Iho piMte ] 

M6iiday« Aprd SO 

ITxivBBaiTV CSoixwM Lokdom at 6 — Prof 0 Singer 
and K J Franklin The History of Physioksn 
(sww^ing lectures on May 1 8 7 8 14 16 snd 22) * 

Rotai. OaooBAraicAL Soonrrr at 8 30— F Kingdon 
Ward The Hunslsys Fait of the TSangho Oor^ 

Wednesday, May 2 

Roval Sooixty or Ann at 8 — J C Wileon Triohro 
mstic Reproduction in Tetevieum 

Thursday May 8 

Knras CoLLMB Sthand WC8 at 6 — Prof R J 8 
MoDowsU *1710 Integration of the CimulstioA (sno 
seeding lectures on Hay 10 17 and 24) * 

Ixarminov or FueoTBicAn EwonraxBs at 6 — ^Dr If 
Sohhi cher Modem Practioe in Gennany and other 
Parte of tbe European Continent with regard to Supar 
viaory Control Sjwtcma as applied to Large Inter 
oonneoted Supply Areas 

CnsnoAi. Bomary at 8 — ^Diaeuaaion on Unuellular 
Cbamiatry to be apaned by Dr J Vargas Eyre 

Pnday May 4 

Phyuoal SoemTY at 6 —Prof C V Boys My Reosnt 
r rograaa m Oaa Calorimetry (Nmeteantii Outhne 
Leotnre) 

Huxunr Mxbobtat. Lxotubb at 610— fin the Leotine 
Theatre Huxley Building Exhibition Road, South 
Kansington 8 W 7)— Prof Johan RJort The Re 
stnotive Law of P^nlation 

IxaTRonoa or HacMAiriOAi. ExeunnnM at 7 — R C 
Waikia' HiotoeleotrM Celb and their Application 
(Informal maetuig ) 

Oaouieiam AaaoocAnoir at 7 30 — (in tbe Arohiteotuml 
Theatre Univeiuty College Ckrwer BUwt W C 1) — 
L A Wager Mount Everest and tbe Eastern 
Himalaya 

WoBLO a Daoit Ootraasae April 80-May 0 — ^To ba held 
at Rome and Milan 
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CONTENTS 

Rewards for Scientific Discoveries 
Myths of Pdyneau By A. M Hocart 
Medical Genetics By J B S H 
Applications of FItiorcscencc Analysu By Dr S 
Judd Lewis 

History of Geography ByB W G 
Short Reviews 

The John Murray Bxp^tion to the Arabian Sea. 
^ Lieut Col R B Seymour Sewell C I B 
FRS 

Chemistry and Chemists in Spam By Prof C S 
Gibson OBB FR.S 
Aberdeen Meetmg of the British Assocution 


Dr Walter Rnsenhain FRS By Sir Alfred 
Bwing KCB FRS 
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Rewards for Saentific Discoveries 

T he oontmoed growth of nationalism during 
the past few yean has brouj^t clearly to 
the mmd of many peopk the thought that jxioe 
the League of Nations uid all it represents the 
struggle among natums will in the future as so 
often m the past resolt m the battle going to 
the strong and the race to the swift One 
(xmsequenoe is that the governments of the more 
important natums aware of the futility of trusting 
to mere numbers of man power are turning more 
and more to the enoouragement of the best minds 
among their own nationals m the hope that their 
disoovenes will place their own nation m the fore 
firont and so enable it to reap the due reward 
be it either m war or m peace 
Although this encouragement has taken vanous 
forms m different oountnes and moludee m moot 
countries the granting of honours and the general 
esteem of the pubho m no country has it taken 
a form which is regarded as entirely satisfactory 
while m most countnee the reward whether to 
workers m science or m art must be regarded as 
deplorably madequate from the financial pomt of 
view In Great Britain the dififioultiee of the 
Department of Sowntifio and Industrial Besearoh 
m the realm of soienoe are only too apparent 
while the inadequaqy of the reward of oompoears 
m view of the vast development of broadcasting 
and the gramophone is a matter for keen regret 
la other oountriee similar problems are forming 
the subject of most searohing mquiry an exampk 
of such mquiry being the first of a senes of papers 
which the Council of the Amenoan Asaooiatian 
foe the Advancemoit of Soienoe is anthonamg 
the paper bemg the Report of the Committee on 
Patents Copyrights and Trade Marks entitled 
The Proteotion by Patents of Soieatifio Dis 
oovenes published as a Supplement to Setetiee 
m January last (New York The Soienoe Press) 
Extracts from the Report appear elsewhere m tiie 
pr e se n t issue of Natubb 
Much disoussioQ has ooonired upon the question 
of the patenting of soientiflo disoovenes In an 
attempt to formulate a pohoy or agreemmt upon 
pnnoiides it may be worth iriule to oonsider first 
those mventimiB which have possible induatnal 
uses and are patentable and whether soiantiflo 
investigators should obtam patents on such m 
ventioaB whudi h^ve resulted from their woric 
medloal patents being fbr the moment ezdnded 
SB presenting peoullsr difflenlties Many objsotians 
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have at Tanous tunes been raised against patent 
ing sdentifio mvestigstois, among them, for 
example, bemg that it la unetbioal for aousntifio 
men or professcws in umversities to patent the 
resulia of their irark , that pnbhoation ot dedica- 
tion to the pubho is soffiount to give the pabho 
the wwk of a saentiflo man , that patenting inll 
lead to the debasement of research , that patents 
will place unfortunate stnctures on other men who 
afterwards do fundamentally important work m 
the same field , and so on 

After oonsidenng these and other objections, 
the qptmon of the Committee is that the patenting 
of the results of research (other than medical 
research) which have some poasible commercial 
unportance or mdustrial apphoation is highly 
desirable , and mdeed it is difiScult to understand 
how any opporate oinmon could be held either in 
the Umted States or elsewhere 

The question of medical patents is m Great 
Bntam admittedly difficult, mamly because the 
preponderating weight of medical opimon is 
agamst the granting of medical patents to medical 
practitioners At the annual general meeting o£ 
the Bntish Medical Association m July 1931 there 
was a prolonged debate which resulted m a 
resolution 

“That the Association approves the traditional 
usage m accordance with wffich it is unethical for 
any medical practitioner who discovers or mvents 
any substanoe, process apparatus, or prmoiple 
likdy to be of value m the treatment of patients 
to act against the pubho mterest by unduly re 
stncting the use ana knowledge of such discovery 
or mvention for his own personal advantage “ 

It should be remembered, however, that 
although medical opimon in Great Bntam is 
opposed to the patenting of medical mventwms 
by medical practitioners, the recently revised 
patent law (see the Patents and Deogns Acts 
1907-1982, Section 88 A) permits the patentmg 
of medical mventions by any person under rigidly 
defined conditions which adequately protect the 
pubho mterest Whether m these mroumstaaoes 
it is either m the beet mtereets of the medical 
profession or m the pubho mterest that medical 
practitioners should hold aloof from patenting 
medical mventions, may reasonably, it is submitted, 
be open to doubt 

Probabily most of the dlsoovenes made by 
smentiAa Investigators cannot be protected undu 
our present patent laws even if the investigators 
so desire , and there remams, therefore, the 


question whether the present inadequate reward 

mvestigators m fields outside patentable mven- 
tions con be moreased by any means alternative 
to those at present employed, for not even the 
most exalted scientific man can snbsiat solely on 
honours and pubho esteem 

The brief history of alternative means which 
have been suggested is that before the War vague 
proposids vrere, from time to tune, put forward 
for the protection of smentifio property, that is, 
the property which a soientiflo mvestigator might 
reasonably be held to have m the whole of the 
results attnbutable to his work After the War, 
however, defimte proposals were made and soon 
became an issue with the League of Nations, 
resulting m the adoption m 1922 by the Inter- 
national Comimttee of Intellectual Go operation 
of the following motion 

“The Committee, considering that mtelleotual 
property is not sufficiently protected and that 
smentifio property particularly is at present not 
protected at all, entrusts a subcommittee con 
Bisting of MM Destree, Millikan Bnffini and de 
Torres Quevedo with the duty of examining the 
means by which this protection may be assured “ 

Western European nations weighed and pon 
dered the issue France, Italy, Norway, Switzer 
land. Spam and Portugal announced m favour of 
the protection, while Great Bntam, Austria and 
Germany opposed it In the Umted States, 
almost dead silenoe was mamtamed, “due probably 
and mainly to an ignorance of the question” 
(R Spencer, “Smentifio Property”, Amenean 
Bor Aaioaation Journal, February 1982 ) 

Different plans were proposed for affording 
jmitectum (1) by the establishment of an mter 
national bureau , (2) by the creation of a ftind 
omtnbuted to by manufiioturers , (8) by donation 
of government funds to the discoverer and 
(4) by the extension of the patent system to m 
elude smentifio disoovenes 

The oonclusioa of the whole matter from the 
Amenean pomt of view seems to be that no 
practicable and desirahle means alternative to 
those m operation at preemit has bemi proposed 
It IS probably the fact that m Great Bntoin a 
similar opimon is held So far as mventions form 
Bulqect matter for the grant of Letters Patent, 
the law has been recently revised and brought 
up-to date m the Patents sod Designs Aot of 1982 
Any person, be he soieatifio investigator, medical 
practitioner or otherwise is at liberty, nnlees os in 
the case of the medkal prootitiaaiw he is restiained 



May 5. 1934 


NATURE 


by eduoal oe nmllar ocnmdenitioiu, to apply for 
the grant of a patent for any invention whioh 
conatitutea a new manner of mana&otore If the 
mvention ot discovery hea onteide the field 
covered by the Patents Acts, no alternative to 
the present means whioh u praoticable md 
desuable has been suggested , and if soientifio 
mvestigators in this field are to be adequately 
rewarded, it seems that the only way open is for 
a more generous support to be accorded to them 
both by pubho and private benevolence than has 
hitherto been the case 


Myths of Polynesu 

Rdtgtous and Comte Bdtefa of Central Polynesia 
By Robert W Williamson Vol 1 Pp xxi+399 
Vol 2 Pp vi+SOS (Oambndge At the 
Umveraity Press, 1Q33 ) 60s net 

A REVIEW of these two volumes must be the , 
funeral oration not only of a good worker, | 
but also of a school the best traditions of which 
he worthily represented Of this school Tylor may 
be oonside^ the father He proceeded by cullu^ 
illustrations from the whole world and m making 
generalisations without any strict method It was 
the only course open to those pioneers to whom 
only fnigments were as a rule available They were 
like surveyors on the top of a mountam picking 
out the sabent features of the landscape, mdioating 
roughly the trace, and leaving it to others to work 
it out m detail 

In this second line of survey, Mr Williamson 
holds an honourable place As a rule such system 
atisers lack the vision of pioneers Mr Williamson 
18 no exception Nor has he the gift of stylo to 
help us over the crowded shingle of facts To 
take a speounen at random “Tyerman and 
Bennet say that Onon was known by name 
According to J R Foster the stars formmg his 
Belt were called E whettoo mahoo Moerenhout 
says the stars of the oonstellatfon were called 
Fehone taiava, and guided their navigators at 
night The London missionanes say ” (vol 1, 
p 126) , but even the expert wants a pause m the 
midst of these enumerations 
Lack of imagination leaves tiie treatment rather 
mechanical The geographical boundary is drawn 
by latitude and longitude rather than by a pomt 
ofview By restnoting himself to Central Polynesia 
(except for a few temptations to glance at i s l a nds 
just out of bounds) the author makes difficulties 
for himself Thus he is pnssled by the foot that 


m the Paumotuan myth of the separation of sky 
and earth the sky is female, not male as we have 
been brought up to expect This he has to exphun 
as “an accidental mistake’* (vol 1, p 28) Had 
he allowed himself a peep at Egypt he would have 
found the same myth with the sky as female 
What seems a mistake is really an important 
piece of evidence it proves there are two versions 
of the myth oooumng side by side from the Near 
East to Polynesia But it is an axiom with this 
school that nothing ever travelled before our own 
culture except withm restricted areas, such as 
Polynesia Any mterchange of ideas outside those 
areas as between Polynesia and India, or Polynesia 
and America, is rigorously taboo 
Equally mechamcal u the classification, for 
example, mto creation, sun, moon, stars, wmds, 
and so on It is not with natural phenomena we 
are concerned, but with the mmds that think 
about these phenomena, and there is not one 
department of the mind that deads with creation, 
another with the sun, another with the moon 
All these different phenomena may figure m the 
same system of thought, such as the creation 
cycle, which is one big qrstem mcludmg m 3 rth and 
ntual of sun, moon, stars and many other things , 
on the other hand, the sun may figure m different 
systems, as m our creation myth and m our 
astronomy, two systems which some people manage 
to keep completely apart m their mmds 
For purposes of reference however, nothing can 
be more smtable than a mechamcal classification 
such as the author adopts After all, no one has 
discovered a better arrangement of words m a 
dictionary than the purely mechanical one of 
following the alphabetical order It is as a work 
of reference that Mr Williamson’s book has to be 
judged For new and frmtfol pomts of view we 
shall look m vam The oonolusums boil down to 
waves of migrations which are neither proved, nor 
worth proving, a mere variation, on that most 
unfortunate theme, vol 2 of The History of 
Melanesian Society’’ It is sad that Rivers at his 
best should find no imitators, while Rivers at his 
worst IS still taken senously 
The antiior could have laid the fault at the door 
of his autiionties, but, like a good workman, he 
does not blame his tools Tet he might have done 
so with justice The literature on Polynesia is too 
much made up of scraps fi>r the most part to give 
ns a picture of any sin^ culture as a whole It u 
(mly recently tiiat we have come to realise tiiat all 
these scraps are parts of recurrent patterns, and 
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that It u thoae pattema that really matter (see, 
for ezunple, ‘ Myth and Ritual , ed S H Ho^, 
Oxford, 1038) Mr lIHUiainsoii oonld aoaroely be 
expected to bring out those patterns amoe they 
are not in the materials he had at his disposal 
All he oonld do was to rescue for the student all 
those fragments which lie scattered m endleM 
▼olumes, and leave the student to infer from the 
fragments the presence of patterns known else 
where m their entirety That work Mr Williamson 
has done right well 

As work of reference these volumes deserve 
nothing but praise The Tylonan school shmes 
m sueh tasks With ita best quahties the author 
IS hberally endued It is easy to see the weak 
pofaits of a school tiiat is passmg away , but when 
it has been dead fmr the lapse of a generatum mn 
begm to regret its virtues Mr Williamson almost 
makes one regret them before it has completely 
passed away, for m these days of competition fw 
renown it is not common to find an equal degree 
of thofonghnesa, absolute honesty, self dedication 
to a labonous task, absence of demagogic arts, as 
we find m these pages The result is a oomplete 
and reliable survey of Polynesun mythology m 
dexed m a manner which it is no exaggeration to 
describe as ideal The work will never have to 
be done agam, because Mr Williamson has left 
nothmg more to do AM Hooulbt 

Medical Genetics 

Tht Chaneu of MorM Inhentance Edited 
Dr 0 P Blacker Pp xi+449 +7 plates 
(London H K Lewis and Co , Ltd 1934) 
16s net 

T his book, which IS edited by the seoretaiy of 
the Eugenios Society, sets out to help the 
practitioner to answer three questions which, as 
the editor states m his admirable preface, are often 
asked Ought I to get married !” If I get 
married, ought I to have ohildmi 1” ‘If I get 
married and have children, what are the chances 
of their inhenting my disease, or a disease which 
occurs m my femily I” Cleariy only the third 
question can receive a scientific answer Many 
believers m negative eugenics will question the 
advice given elsewhere m the book tiiat sufEnren 
from certam di seas e s should be sterilised before 
marriage Such a course, other 

virtually jjlenliaea a healthy qpooae Nor will ^ 
pohtioal views which are expressed by certain 
contributors meet with universal acceptance 


The articles m the book are of very unequal 
value Smne, such as Dr Campbell’s mi cardio 
vascular diseases, are not only exodlent summaries 
of existing knowledge, but also contam new con 
tributions to it The majority appear to be written 
in Ignorance of certain essential facts disclosed by 
research on animals The most important of tiiese 
IS that genes causing almormahty often (probably 
in the majority of oases) do not manifest thmn 
selves m all individuals oairying them Thus 
Timofeeff Bessovsky found that m one genetically 
homogeneous hne of DrotofMa ftmebna carrymg 
a certain pair of genes a particular abnormahty 
showed m all members, while m anotiier hne it 
manifested itself in only 63 per cent of females 
and 80 per cent of males In certam o rossea the 
gene which was generally nearly recessive, behaved 
as a dominant m about 6 per cent of heteaoaygotes 
Thu at once duposes of fhe statement m the 
chapter on ‘ Genetic Pnnoiples” that "if a condi 
tion appears several times from normal 
parents, then the oondusion that it is reoeanve u 
a safe one” , and it renders unnecessary the 
hypothesu quoted by various authors (for example 
pp 48. 60, 421) as to the imphcation of several 
pairs of genes m certam family histones 
Other authors appear to have overlooked much 
of the existing hteratnre Thus the section on 
hereditary diseases of the eye oontiuns no reference 
to Waardenbnig's book on tins subject, which u 
oertamly the most oomplete in existmioe or to 
the Nettleship memorial volume of the ' Tieasuiy 
of Human Inhentance” Still more unfwtunate u 
the lack of reference to Codujme’s "Inherited 
Abitonnalities of the Skm ’ The author of the 
chapter on skm diseases quotes tiiree family 
histones of epdoia, and suggests that the con 
dition u recessive Cockayne, after an analyau 
of twenty five families, comes to tiu opposite 
owohision It u twice stated that infantile 
amaurotio idiocy u confined to Jews Slcnns listed 
eighteen oases in non-Jews 
The article on skeletal defects is mainly con* 
cemed with embryology rathw than genetics It 
devotes two pages to congenital dub-foot in mice 
without mentioning Bonnevie’s lemadcable du 
covery that it is caused by the escape of fiuid firom 
a foramen in the embryonic myalenoeidialan iriuoh 
upsets the development of the limb rudiments 
No mention is made of such well known hereditary 
defects as osteopsathyrosis and multiple exostoses 
If M end e Uan studies are miamterpieted, the 
buHnetrioians fhae still worse Thus we read 
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(p 896) that “Karl Fbanon found in hu smet 
that tuboronlona infeotion in a family tree bore 
vaguely the same ratio as the mhentanoe of other 
more easily reoognuable oharmotenstics ’ I take 
this to mean that the ooeffitaent of oorrelation 
between parent and ofiFapnng for tubwoulosu fell 
witiim the limits found for oharaoters which are 
dearly mhented 

When all ontidsma are made, those ohapteis 
whom authors, instead of wntang essays (m 
heredity and environment devoted themselves to 
givmg foots on which a prognosis can be based, 
are a valuable ooUeotion of data, enormously 
superior to that of Baur, Fischer, and Lens, the 
only comparable work m English If a second 
edition IS called for, we may hope that some of the 
misti^eB will be corrected and the defloenoiies 
made up, m which case the value of the book 
would be very greatly moreaaed The mdex is 
imperfect 

From the pomt of view of eugemcs, serious 
mhented ateormahties may be classed as follows 

(1) Dominants and mx linked receaaives with 
approximately 100 per cent mamfestaticm, for 
example, hmmophilia and blue sderotics Here 
affected persons, or womm who are certainly 
oamers, should not have children, but normal 
relatives can do so with comparative safety 

(2) Dominants with mcomplete manifestation, 
for example, cleft palate Here, unfortunately, 
unaffected persons may traammt tiie disease, and 
it IS importwt to 6nd means of detecting the gene 
where it is not deariy manifested, as Ounpbdl 
and Warner did (pp 224, 272) m acholuric jaundice 

(3) Autosomal reoessives Here puents who 
have produced one abnormal child should produce 
no more, but it is not obvious that beterosygotes 
should abstam from nmnying unrelated persons, 
as suggested on p 36 About 0 6 per cent of die 
population of Sweden carry a recessive gene fw 
amaurotic idio< 7 , and loobably few of us ue 
devoid of undenrable recesaivsr genes It is 
doubdul whether the knowledge that tme such is 
earned diould deter a healthy person from 
parenthood 

(4) Conditions which may be due to several genes 
Here a family analysis u necessary But the 
chance of transmittmg to the ohildren a character 
iddch is not found in any of the parents or grand* 
parents is usually small 

A classifloation on these lines would not be 
difflonlt, and would gieady enhance the value of 
the book to praotisiDg ^lysioiaas J B 8 H 


A^iphcations of Fluorescence Analysis 
Flvorttoenee Analyna m UUm-mdia Light By 
J A Radley and Dr Jnhus Grant (Mono- 
graphs on Applied Chemistry, Vol 7 ) Pp 
XI +210 +14 plates (London Chapman and 
Hall, Ltd . 1033 ) 15s net 

T his book u designed to fill a gap m our 
technical hterature, which np to now has 
yawned both deep and wide It is wntten by 
chemists for their eonfrirta, but while the analyst 
and works chemist will appreciate every ohapter, 
there aro many others to whom it will prove 
valuable for guidance m empinoal testing of their 
own special materials This will be so m the 
examination of textiles, imnerals and gems, points 
and varnishes, paper and various cellulose de- 
rivatives, museum specimens vanoos foreign 
postage stamps and numerous other olqeots 
which are dealt with m mneteen classes, to each 
of which a separate ohapter is devoted 
Each section oloees with a more or less extensive 
list of hibhographioal references, which, the authors 
claim, amount m the aggregate to nearly 800 
Each is numbered, and each number finds a place 
m the text where some mdioation of the content* 
of the paper is given, and all this is of permanent 
value Unfortunately, however, aomB of these 
undoubtedly enli^tening passages are Uarred by 
the statement bc^ so oemfoaed as to leave the 
reader no alternative to reeorting to the ongmala 
for instruction For example 

‘Olaaaea which Tranamit Ultra- Violet Light — 
WES Turner and D Starlae* exammed a 
number of commercial glasses coveniig the ranges 
7000 to 2000 A and 2660 to 3160 A (which, how 
ever, u usually of therapeutic mtereet), and the 
following percentage tranammsionB were observed 
—Corex, 80 Sanalux,73 Sun Bay, 62 Holvi, 61 
Vita, 64 Heho, 62 Uviol, 46 Quarts late, 4 
Ordinary wmdow glasB*' IS taken as unity After 
use the various glasses showed a decrease m power 
of tranamiBBion varying from 13 per cent for Vita 
glass to 7 per cent for Sanalux*’ (p 23) 

' 36“ refers to a pi^ier by H Valentm 

The first 66 pages are devoted to “Theory and 
Teohmque of Fhioteeoeinoe Analysu", whioh is 
arranged in five chapters dealing with theory, 
production oS ultra-violet hght, filters, measure- 
ment of mtensity, and methods of exammatioD 
Unfortunately, here also a similar laxity of ex- 
pression prevails , thus on p 8 

“(2) TAsUllra-Fiofe(JRqnoti,witiiwhiohweare 
mainly oonoemed This is diviM into the ^near* 
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Mid ‘far* ultra violet and extenda from about 136 
to 4000 A , the raya of the near ultra violet have 
the Icsigest wave lengths and overlap with the 
violet rays of 

(8) The Solar or V%aMe Jtegum, the extreme 
wave length hmita of which are about 0 0003 mm 
(near ultra violet) and 0 007 mm (infra red) Thia 
region oonetitutos what we call ‘white light’, which, 
of course, is the resultant effect <hi the eye of the 
ooloarB of the visible spectrum ’ 

and lower down rai the same page 

“The Ultra Vtolet Begton — ^The position of this 
region IS mteresting It falls between the shortest 
rays viable to the human eye and the X ray region 
of longest wave length, about which httle is known 
Generally speakmg, therefore, ultra violet rays may 
be oonadered as intermediate m properties, such 
as penetration, between X rays and solu rays ” 

On p 2 we are told “the shorter the wave length 
the longer is the frequency*’ 

A few typograffeioal inoonsistencies occur 
0 007 for 0 0007 (p 8), A F Kitchen (p 93) uid 
A F Kitclun (p 215) for A F Kitching T 
Biewu (plate No 2) for E T Brewis 

The book is so useful m its scope that one must 
hope that a second edition will be called for, and 
so provide the authors with opportunity for 
improvmg the text, and at the same time rendenng 
smne of the more important sections a little more 
oomprehenave 

The book is uniform m style with others m the 
senes edited by Dr E H ^pp, and is very well 
produced, especially the ten pages of lummograms 
on art paper at the end S Judd Lkwis 


History of Geography 

(1) A Hxetory of Exploration from the Earliest 
Times to the Present Day By Bng General Sir 
Percy Sykes Pp xiv f374 +26 plates (liondon 
George Boutledge and Seas, Ltd , 1934 ) 26« 
net 

(2) The Malang of OeograjJiy ByB E Du^inson 
and 0 J B Howarth I^ vi+264 +6 |dates 
(Oxford Clarendon Press , London Oxford 
Univemty Press, 1933 ) 8s 6d net 

E XPLOBATION has provided the material 
out of which a science of geography has 
been created The gradual expanaon of man’s 
knowledge of the earth, obtained by voyages of 
discovery and journeys of travel, has been followed 
at every stage by a development of geography as 
a scientifiiviabjeot The workers in the study and 
the map-room have slowly absorbed the results 


of exploration mto the common stock of know- 
ledge and welded them mto a system It is there 
fora posable to wnte a history of two parallel 
developments on one hand, the history of explore 
tion„ and on the other, the history of geographical 
thought and ideas As the two subjects are closely 
related to one another, it is appropriate that two 
books dealing with these distmct aspects of 
geography should be discussed together 

(1) Sir Percy Sykes is himself an explorer and 
he has been able to ennoh his ‘ History of Ex- 
ploration by personal knowledge of many of 
the regions described He followed m the track 
of Alexander the Great m 1894 He identified 
many ates m Persia that are mentiimed by 
Arabian geographers He states that his chief 
ambition was ‘ to tread the Pamirs m the footstepp 
of Marco Polo and to shoot an One Poll and mi 
no expedition that I have made does the golden 
haze of reimnisoence he more brightly than that 
on which I sucoeMfiilly stalked these mighty rams 
m the remote upland valleys of the Boof of the 
World 

As might be expected, the author pays special 
attention to the exploration of Asia, the oontment 
m which most of his own journeys have been made, 
and mcludes an unusually detailed study of the 
unveibng of Arabia By oompanson with his 
treatment of Asia, the author’s accounts of the 
exploration of the Amencas and of Australia are 
rather summary m character The book is well 
illustrated and mcludes a senes of 36 maps, but 
it should be noted that 25 of these are reproduced 
directly from Mr J N L Baker’s History of 
Qeograjfiuoal Discovery Mid Exploration’’ Sir 
Percy Sykes’s book will not replace Mr Baker’s 
standard work, but it should have a wide popular 
appeal and will serve as a usefol mtaoduotion to 
the vast subject with which it deals 

(2) Withm the narrow compass of two hundred 
and sixty pages, Mr B E Diokmson and Dr 
0 J R Howarth have endeavoured to describe 
the history of the development of geography as 
a subject, and they have been severely hampered 

I by the limitatioas of space Dr Howarth has 
wntten tiie earlier diapters which deal with the 
history ot geography befim the great age of 
disoovery , and this is probably the most satis 
feotmy part of the book, although the achieve- 
meots iff medieval geographers are not fblly 
appreciated 

The task of writing the history of geography 
from the year 1500 up to the present day is a 
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heavy one and perhaps the tune is not yet npe 
to make such a general surrey Work such as 
that oontamed m Prof E Q R Taylor's recent 
volumes on Tudor and early Stuart geography are 
the necessary prelmunary before the hutory of 
geography as a whole can be written It is certainly 
too early to assess the place of contemporary 
Bnbsh geographers m the development of the 
science, as 18 attempted in this book Mr Diokmson 
does not appreciate the relative importance of the 
geographers of the seventeenth century, and 
devotes a disproportionate amount of his space 
to some of the mmor figures He barely mentions 
the great achievements of James Rennell who 
was justly desonbed by the late Sir Clements 
Markham as the greatest geographer that Great 
Bntam has yet produced The map which is sup 
posed to show the progress of exploration is 
inexcusably macourate Mr Dickinson says that 
the goal of ge(^[raphy is the region and writes 
at some length on the development of the 


regional concept” m the nineteenth and twentieth 
centunee It will not be easy for regional geography 
to develop if, as Mr Diokmson suggests, much of 
the peripheral field of geography is to be abandoned 
to persons called “speoudiste m the other camp” 
(p 260) The reason that regional geography is 
so difficult and is so seldom suocessiul is surely 
that it cannot be wntten without mastering the 
diBoiphnes of several other camps 
'The second half of the book contains an nn 
usually large number of errors m the spelling of 
names and similar mistakes The bibliography 
provided for the first half is very moomplete, 
and while the references are fuller in the later 
chapters of the book, many of them are difficult 
to verify The volume as a whole is not an im- 
provement on the far less ambitious ' History of 
Geography” previously wntten by Dr Howarth 
m collaboration with the late Sir John Scott 
Keltie, a work which is still useM and deservedly 
popular E W G 


Short Reviews 


A Text Book of Chemutry By H A Wootton 
and C W B Hooker Pp xu-)-488 (Cam 
bridge At the Umversity Press 1033 ) 6« 
This textbook bases the justification for its 
appearance on m particular, the fact that 
chemistry is a cultural subject and that many 
pupils not oontmue a study of the subject 
after leaving school It may be said at once that 
the book is clearly and mterestingly wntten, 
oovermg the range of the School Certmeate exam 
mations, and emphasises the apphcations of 
chemistry to everyday life and the paramount 
importance of the science m modem mdustry and 
manu&otures 

An outfane of molecular theoiy is introduced 
immediately after the study of only oxygen, 
hydrogen and the gas laws then follow atomic 
theory and formulse, and, separated by a chapter 
on water, equivakiits, valmcy and equatimis 
Carbon, its oxides and the hydrocarbons are out 
Imed before any of the common 'dements other 
than the halogens and mtrogen Although the 
s<xm of the bmk mdhides the theoiy of solution 
and molecular weights of dissolved substances, 
nothing IS said abrat the periodic classification 
Experunental work is relegated to the second half 
of the book, where it is dealt with exclusively 
The net result is that it is difficult to find or 
00 ordinate partioular facts to which one may 
wish to refer The valuable mterpretatim) of 
reactions afforded by the broad concepts of oxida- 
tion mid reduotian is largely lost smoe these con 
cepta an not fiilly dealt with until after the non 
metals One wo^ like, moreover, to see m«e 


prommonce given m an up to date textbook to the 
generalisation of types of reaction The authors 
have however earned out their scheme with 
conviction and the student will have every reason 
to appreciate the importance of chemistry m all 
branches of life and industry There are eight 
excellent photographs as well as the usual line 
diagrams N M B 

The Rise of the Celts By the late Henn Hubert 
Edited and brought up to date by Prof Marcel 
Mauss Raymond Lwtier and Jean Marx 
Translated from the French by M R Dobie 
(The History of Civilixation Senes) Pp 
xxv+335+4 plates (London Kegan Paul 
and Co , Ltd , 1934 ) 16s net 
This study of the Celts the result of many years' 
work, was still moomplete when the aut^ died 
m 1927 It was completed in part and seen 
through the press by his friends with the 
assistance of lecture notes and a draft of the 
concluding chapter which will appear m a seocmd 
volume M Hubert had ui wiginal outlook , and 
this was backed by a vast erudition upon which 
to base a sjmtbetio view of the linguistic, arduso- 
logical, anthropologioal and histoncal material, 
which it IS necessary to master for an adequate 
discussion of the Osltio problem His analysis 
of the linguistic evidence, as it appears m this 
volume, where it is brought to bw upon the 
nlaoe of the Celtic people m relation to other 
Indo European peoptei and on the relation of the 
Geltio people one to another, is of great vidue 
It deserves oaiefril ocmsidwataon, espeoally among 
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thoM who hitbarto have ahown a tendenpy to pay 
too ezdnsiTe an attention to arohndono^ 
evidence ItwaaM Hnbert’e opmion tiiat aathio 
pology, that u, the study of ^^oal oharaotets 
m the^ racial aspect, can give httie assistance , 
and it 18 a special merit of his study that he insuts 
repeatedly on the distmction between a race’, 
which the Celts were not. and ‘a people . which 
they were, m the sense of a numoer of groups 
more or 1 m closely related m a common ^ture 
and language In the use of hnguiatio evidence 
also he is careful to pomt out its limitations m 
aignments on races and peoples 
The present volume gives onlv one hsdf of the 
story, carrying it up to the Hallstatt period La 
Tine uid the general charactenatios of Celtic 
culture will be considered m the later volume 

OetduclUe ier gegorenen Qetrdnhe Von Prof Dr 
A Maunzio Pp vm+262 (Berlm Paul 
Parey, 1933 } 18 gold marks 
Thosi who hope to glean frinn the pages of this 
book authoritative mformation on modmn methods 
of the manufacture of aloohoho hquors or to learn 
something about recent theories of fermentation 
will be duappomted, for it is wntten mamly from 
the hiatOHM pomt of view It is, however a 
veritable eni^i^psedia of mteresting facts relating 
to fermented beverages from the earliest times to 
the present dav, and from the numerous refaraioea 
quoted, must have mvolved considerable industry 
and hteraiy resewoh Not only are the histoiy 
and geomphical distribution of the more common 
hquors, for example, beer and wine fully desonbed, 
b^ suiular details are given relating to lesser 
known beverages, such as mead, sjnaoe beer, 
kourruas and various berry and herb wmes Thme 
are also sections dealing with potato spinta and 
distillation, the latter being illustratea with m 
teresting drawings of primitive distilling vessels 
In action to the account of tiie WersM 
themselves, the value of the book is enhanced by 
the mclnsion of references to the basic materials— 
hemey, sugar, herbs, grapes, malt, hops fruits— 
and to the different implementB such as the wine 
press, used m the p^uction of the various 
oeverages The book concludes with a systematic 
oatalo^ie of a large number of plants from whidi 
fermented beverages have been obtained 

A J H Q 

A TaiBcok o/ Inorgtmte Chenvutry By Prof 
Dr Fntz Ephraim English edition by Dr 
P C L Thome Second edition revised and 
enlarged Pp zu+873 (London and Edin 
buigh Qumey and Jackson, 1934 ) 28s net 
Thb snoceas of the first English editum of this 
textbook, published m 1926, has justified the joe 
paration of an up to date versum Based upon 
the fourth German edition, the new issue contains 
also a good deal of supplementary matter supplied 
by Prof Ephraim ana mcoipimted m the Bkiglish 
text by Dr Thome The general idsa of the work. 


including the headhM of sections and chapters, 
remains unaltered ^e revision has entail^ an 
meieaae of about 8 per cent m the bulk of tiie 
book, and m the qpimon of the reviewer a further 
expansion m futnra editums should be avoided 
Although by reason of its unusual plan it appears 
m some reflects as ncedominantly a textb^ of 
the non metals (see Natubb, 119 7, Jan 1, 1927), 
the work has proved to be attractive and useful 
to students who have already secured a grounding 
m the subject, and tiie new edition will m 
welcomed 

Sexual Segulatuna and Homan BeAamour By 
Dr J D Unwm Pp xv + 108 (London 
Williams and Noigate Ltd , 1933 ) 7« 6d net 
Db Umwih has made an mduotive study of the 
effect of sexual repression and its relatim to 
progress m human societies, of which this volume 
IS a preliminary statement He has taken eighty 
societies under review, classifying them aocoiding 
to status as determined by oertam characters He 
finds thkt the place of each m tins grouping agrees 
with the dsgM to which pre nuptial sexutd re 
lations are subjected to reiumsion , and m a final 
chapter he rapidly survere the history of oivihsa 
turn, showing that decadence has mvanably fol 
low^ the leUxation of sexual regulation While 
it 18 more than probable that Dr Unwm is right 
he has made out a case for frirther mvesfagatum 
rather than proved his contention No douM the 
feller treatment promised will strengthen the 
argument 

Pkytteal Mtehantes an IntermedtaU Text for 
StudenteofAePhifttadSeteneea By Prof BB 
Lindsay (Umvenity Physios Senes ) Pp x+486 
(London Ohapman and Hall, Ltd , 1933 ) 21« 
net 

Thb vector method is followed m this book, and 
the treatment which usually ends with the me 
ohomoal properties of matter is continued to cover 
the kmetic theory of gases using the vinal, the 
Bohr atom, « partide deflection electoioal oscil 
lations and wave meohamos The authors aim 
has been to make mechanics an rntroduotion to 
advuioed jdijrsicsi in which he has succeeded 
admirably 

An IiUndadory Count of Meehanies By E 0 
Phillips Pp viil+266 (Osmbndge At the 
Umversity Press, 1933 ) 10s 6d net 
Thb book opens with a short account of vector 
analysis, going os fer as scalar maltiphaati<» and 
the difibrentiotion of vectors The vector method 
of representation is kept to the fore throughout 
In thu reqwot it has an advantage over the older 
books on meohaidoa, but the numematics ia of a 
higher order than that aoqniied by the average 
student at the time of begfening the study of 
mechanics However, the book will be of value to 
many students for the oleati i es s of the treatment 
and the comprehensive set of examples 
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The }<dm Murray Expedition to the Arabian Sea 
By Lhut Col R B SimouB Siwbll o i b tbs 


S INCE the raevious report oa the work of the 
John Morray Expedition (Natubb Jan 
20 1934 p 86) HEMS Mabah%»s hae twice 
travened the width of the Arabian Sea and m 
addition haa oruiaed off the Afhoan coaat between 
Mombasa and Zanzibar and to 
the east of Pemba Island 
The Mabaktu sailed from Bom 
bay on a trayerse of the Arabian 
Sea to Mombasa on December 13 
Daniig the whde passage the 
weather was fayourabte and good 
progress was made observations 
being earned out at 12 stations 
As we approached the African 
coaat we encountered a strong 
head current that kept us back 
somewhat so that we did not 
amve m Mombasa until the 
morning of January 1 1934 We 
remainM at Mombasa until the 
moitiing of January 9 and then 
sailed for Zanzibar m order to 
report to the Sultan and obtam 
permission to work off this region 
of the African coast Unfortu 
nately during the whole of our 
stay m the Zanzibar area we ex 
penenoed strong winds and there 
was a sufficientTy heavy sea run 
nuig to render the Mattaktas most 
uncomfortable ^diUe several 
members of the expedition con 
tracted maluia 

One very noticeable feature of 
the African coast m this region 
round Mombasa and Zanzibw is 
the extent to which coastal 
erosion is and has m the past 
been going on this is paiticu 
larly evidmt on the west side 
of ^mba Island where most if 
not all of the bays and inlets 
are fringed with oorri reefe on 
which anull detached islets are 
to be seen still indicating the* 
hmits to which the original land 
extended m tunes past though 
now only the most resistant areas are left This 
erosion is porboulatly dearly seen m Chumbi 
Isluid about seven miles to the south of Zanzibar 
At the request of the authorities of the British 
Museum a visit was paid to this island m mder 
to try to obtain evidenoe of the raesenoe on the 
island of the giant rolfeer crab Btq/us latro the 
whole island oonsists of a raised owal rock* the 
upper sorfruie of whidi hts been weathered mto 
hofes and phmades by rain while the seaward 
margins have been eroded and undercut by wave 


action (Fig 1) The greater part of the island is 
covered with a profuse growth of a spemes of 
Euphorbia such as to render a thenrough mveetiga 
tion impossible the crab however appeared to 
be well known to the resident lighthouse keepers 


m the group 

After leaving Zanzibar on our return passage 
across the Arabian Sea we encountered moderate 
winds and seas during the first few days but 
aiW that the weather Mam improved and after 
«i.thng in at the SeychelkM for extra coal we had 
a oonwfrtable voyage past the Maldive Archipelago 
to Gdombo thoi^ owmg to a stremg head 
current durihg the greater p^ of the journey onr 
speed was oonsiderably rMuoed Dunng these 
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and examples have been obtamed on other islands 



070 


NATURE 


May 5. 1834 


three onuses we hsTe oamed out work ut 46 
stshons, making a total of 136 stations in all 
up to date 

Topoobathy and Bottom Dsposits 
Lieut Commdr Farquharson, B N , has auooess 
fully managed to keep the echo sounder running 


bottom was very irregular In about lat 1® 20' S , 
long 60° 30' E we crossed a low ndge on which 
the depth of water shoaled to 1,670 fathoms 
(2,873 metres) To the east of this the depth of 
water inoreas^ to 2,600 fathoms (4,768 metres) 
and then the bottom rose agam m a second ndge 
that bee between long 66° 00' and 07° 30' E , and 
over which there ap- 



y 1 1 otioally continuously, though towards the end the 
iTjuatus required almost oonstant attention 
We have thus been able to map more than 6,000 
mdes of the sea floor along lines on which there 
were previously few, if any, soundings The late 
Prof J Schmidt, in hiB acoount of the voyage of the 
Dana, put forward the suggestion that there roust 
be a deep ridge crossing 
the Arabum Sea from 
the south east towards 
the north west and con- 
necting the Chagos 
Arclupelago with Sooo 
tra and the entrance to 
the Gulf of Aden , we 
have now crossed this 
area twice and there 
can be no doubt that 
Schmidt was right On 
our voyage from Bom 
bav to Mombasa in 
about long 60° E , a 
little to the west of 
where the Admiralty 
chart shows a sounding 
of 1,960 fathoms, we 
cross^ a ndge on 
which the depth of 
water was only 1,660 fathoms (3,020 metres), 
though to the north-east the depth fell to 
2,400 fathoms (4,302 metres) and to die south 
west it mcreased to as much as 2,910 ftthoms 
^,326 metres) On our return voyage from 
Zanzibar to Oolombo we again cros^ this 
ndge 

After leavnig the Sqmhelles, we found that the 


to be a general 
of from 1,600 to 
fathoms (2,028 to 
2,196 metres), though at 
two pomts depths as 
small as about 000 
fathoms (1,737 metres) 
were obtained, with a 
deep gully havmg a 
dej^h of some 1,800 
fatooms (3,294 metres) 
between ^em 
Havmg crossed the 
first of these shallow 
areas and thinking that 
we were m the eastern 
basm, we oamed out a 
complete station and 
were fortunate enough 
to bring up m the trawl 
a number of rook fragments , one of uiese has been 
examined by Mr J 8 Coates, mineralogist to the 
Ceylon Government, and he informs me that the 
rook consists of dolente, a rook of the basaltic 
senes that is frequently found associated with 
the Deccan Trap in India , the occurrence of this 
rook IS of particular mterest m view of the 


theory, held by many geologists, that a large 
seotum of basalt-ooverM Grandwanaland now 
lies submerged to the vrest of India Between 
this pewbon of the ndm and the western side 
of toe Maldive arohipeugo the depto of water 
again mcreased to some 2,8(X) fathoms (4,200 
metres) 

It thus seems dear that there are two separata 
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basins in the Arabian Sea one lying to the north 
east and the other to the south west of the 
diagonal ndge and it is of interest to note that a 
bottom sample obtained m the north eastern basm 
firom a depth of 2 362 fathoms (4 306 metres) is 
of quite a different character from those obtained 
to the south west of the ndge it was a core 
62 mohes long of a comparatively soft reddish 
yellow ooze in which there appears to bo very 
few Forumnifera and it seems probable that this 
18 the type of deposit that Sir John Murray 
showed to he between lat 6° and 12° N and long 
62° and 72° E and clossifled by him as r^ 
clay though the depth is much less than would 
be expected for such a deposit 

Hyoboobaphio Obsbbvations 

During our voyage from Bombay to Mombasa 
and again dunng the return voyage from a point 
about lat 7° 30 S long 44° 10 E past the 
Seychelles to the entranee to 
Kardiva Channel m the Maldive s ss 

Archipelago hnea of hydro 
graphic stations wore run across 
the Arabian Sea The results 
obtamed m the first of these 
traverses have now been tabu 
lated and are given in Figs 2 
and 3 In this section between 
Bombay and Mombasa there 
appear to be a senes of currents 
and counter currents in the 
upper levels A study of the 
halogen content (Fig 2) shows 
that on the surface the water 
IB streaming towards the south 
west under the influence of the 
north east monsoon wind while 
immediately beneath this upper stratum there 
IS a counter current m the opposite direction 
at a depth of some 136 fathoms (260 metres) 
At a still deeper level approximately 400 
fathoms (732 metres) the current is again 
moving towards tiie west but in long 68° E this 
mass of water becomes deflected downwards In 
this connexion it is mteresting to note that m 
the remon to the east of the Arabian Sea there 
are mdioations of a similar deep current at about 
the same depth and moving, jn the same 
direction* 

As already mentioned the pceeence of a deep 
ndM separates the Arabian Sm mto two beams 
and It IS into the south west basm that the greater 
part of this descending mass of water is directed 
In each basm a mass of water of low salinity was 
detected that is almost certainly denved from 
the great antarctic bottom drift A study of the 
oxyra content of the water (Fig 8) at the different 
levt^ and at different stations pves on almost 
identical picture of the movement of the water 


masses the descending mass of tropic water with 
a low oxygen content being clearly distmguishable 
from the antaurctio polar water in which the oxygen 
content is relatively high and m each bum 
there appears to be a vertical rotatory movement 
in progress the water on the eastern side passing 
downwards towards the bottom 
Our work off Bombay has now made it possible 
to trace the movements of the water masses mto 
and out of the Gulf of Oman (Fig 4) The mom 
mterost is the flow of water of a high halo«^ 
content (20 0 and above) out of the Persian (Julf 
towards the south east At the head of the Gulf 
of Oman this mass of water hes at a depth of 
110-160 fathoms (2(X)-300 metres) but as it is 
followed out of the Gulf it can be seen to sink 
gradually until off Bombay it is lying at a depth 
of 382 fathoms (700 metres) At a senes of 
stations off Bombay we encountered the same or 
a very similar type of deposit to that found in 
the ounous aroic region m the Gulf of Oman 



referred to m the oarber report of the Expedition 
The deposit firom a depth of 166 fathoms was 
similarly though to a rather less extent than off 
the Arabian roast impregnated with sulphuretted 
hydrown and hi re too the result of three trawls 
yielded remarkably httle in the way of ammal life 

Biology 

The region of the African oocust under mvestiga 
tion proved to possess a very nch fauna and 
good catches were made at a number of stations 
in water the depth of which ranged from 100 to 
600 fathoms (1^ to 016 metres) In shallower 
depths our nets were badly tom by coral while 
m depths greater than 660 fethoms (1 200 metiw) 
there seemed to be evidence of a distinct felling 
off in the quantity of life at the bottom Some 
times large catches were made thus at one 
station at a depth of 802 metres an hour s haul 
with the Apna trawl resulted m our securing a 
hundred examples of a species of Pkomoaoma 
mbabfy P ^ndteum and mosses of a spemeo of 
Vtffiiknw At another station we aecum some 
114 examplea of fish belonging to about twenty 
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■pedeB and nearly aa many genera , together with 
amne 08 aateroida and about 700 exam pl ea of an 
ophiuroul 

The general nchneaa of the fauna provided a 
very marked oontraat to the comparatively 
barren region round the Arabian ooaat and the 
aaoio area of the Gulf of Oman Until the oolleotiona 


have been worked out, it la impoaatUe to give any 
details of the fauna of thia Afitioan regton, but 
the general impreasion created h that tma region 
round Mombasa and Zanirihar has a fauna much 
m(»e neariy alhed with the fauna of the aouthern 
coast of the Gulf of Aden than with that of the 
northern coast of flie Gulf 


Ghemistry and Cbezmsts m Spam 


A X the tenth meetmg of the Um<m Inter 
nationale de Chimie held at Li^ in 1930 
apart from formal business, an adequate amount 
of time was devoted to oonsidoration of problems 
connected with the constitution and properties of 
the simple and complex carbohydrates Compre 
hehaive papers previously curonlsted by reoc^pused 
authonties prepared the way for useful disousaions, 
and only m one or two oases was discussion 
rendered unpoesible by the tedious reading by 
authors of long manuaonpts which either had 
been or should have been circulated jneviously 
In apite of one or two drawbacks, the Li^ 
meet^ mdioated how scientifically useful surh 
mtemational meetings may be when suitably 
organiaed 

When the mvitation to hold the eleventh 
meeting of the Umon m Madrid was accepted 
it was decided W leading Spanish chemists to 
revive the prewar Intonational Cangreas of 
Chemistry at the same time, with the (reject of 
consolidating the scientific ude of the meeting 
The last meeting of the International Congress 
was held in Washington m 1912 and the meebng, 
postponed from 1932 to 1934, held m Madrid 
^pnl 0-11) constituted the Nmth International 
Congress Some confusion may have arisen even 
among those attending that Congress and the 
eleventh meetins of the Unicm Internationale 
In spite of all the difficulties which have attended 
their work of organisation during the last two 
years, our Spanish ooUeaguee have entertained 
their guests with lavish hospitahty, both scientifio 
and (^erwiae The Congress and the meeting of 
the Umon were opmied m the ultra-modem Sdle 
Capitol m the presence of the president of the 
Spanish Bepubho, who made wut appeared to 
be an impressive speech in Spanish after the 
reading in Spanish by Prof Fernandes of an 
account (previously circulated) of the develop- 
ments in ohemistiy smoe the Eighth Congreas 
There were about 1,200 (m the hist of (mhnary 
memben of the CSongress This bat mduded abo 
the ladies who were hmt boiw enjoying the artistic 
and other treasures of Madrid, while the chemists 
were supposed to be busy disonsamg some of the 
MS smentiflo communlcatioos, attending the four 
^cial lectures such aa that of Prof 0 N Lewis 
on Tlie Dififerent Kincb of Water" and listening 
to the twmty special papers such as thoae given 
by Profii P Walden ( 'Anomale Elektro^ m 
nimtw&asengen Lbsnngen*'), O Barger ("(m the 


Alkaloids of the /sochmohn Group ’), B Bobinsim 
( Molecular Architecture of Plant Products"), 
B H Kroyt ( ‘The Modem Development of 
Colloid Clhemistry ’) P Karrer ( Untersuchungen 
uber Carotmoide und Vitamme”) and Mias Jordan 
Lloyd ( The Chemistiy of the Taniung Process 
with Special Beferenoe to Vegetable and Chrome 
Tanning ) the only lady chemist taking a leadmg 
part m the last two groups of specnalMpers Nearly 
all the communications to the Ccmgress were 
ciroulated beforehand and mtended to the basis 
disouaaum 

This huge smentiflo programme was mterapersed 
with receptions by the jaeaident of the Bepubho 
at the National Palace and by the Maror of 
Mailnd at the Town Hall, visits to Toleilo and 
Segovia and artistic entertainments terminating 
with a well attended banquet One heard also 
of several official or semi offimal lunches and 
dinners and of private excursions before the 
dispersal of the delegatee to the many places of 
mtereet m the south of Spam and even to Morocco 
Everywhere tiie members of the Congreas were 
most kindly and gramously received and, apart 
from the somewhat adverse chmatrc condituma m 
Madrid, there was no sign anywhere of discomfort, 
alarm or even disquietude The gramouaness of 
our hosts was shown m a more permanent foshum 
by the conferring of honcwary doctorates of the 
Umvemty of M^nd on seven delegstes, among 
whom are Pro& H E Armstrong and B Bobinscm, 
the election of ten foreign members of the Spanish 
Academy of Exact Soienoee, among whom is 
Prof G Barger and, finally, the conferring of the 
new Order of the Spanish Bepubho on another 
eight delegates, among whom is Prof E Bulmann, 
president of the Umon Internationsle 

The permanent result of the Nmth International 
Congreas is not easy to forecast Many hope that 
its smentiflo proceedmm will not be buriM m a 
separate hum volume, but will find their way into 
m(»e accessible joarnals devoted to the pubhoation 
of oontnbnUons to ohemioal knowledge 

The meeting of the Uniem Internationale 
seemed to be overshadowed and was confined to 
two sittmgs of the Council and one of the Bureau, 
apart from those of several of the oommlttses 
In fcmnal busmess, Brof N Panavano (Borne) 
was elected to succeed ftof TlulmTin m tJu, 
presidency and the new members of the Bureau 
ore Prafis M Bodensteln (Beilin), B Bartciw 
(Iowa), F Flohter (Basle), K Matsubara (Sekyo) 
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and W Swi 0 toBia«aId (Wanaw) The deounon to 
accept the invitatiOD to hold tte twelfth meeting 
of the Union u Switaeriaad in 19S6 waa conflimed 
The chief aubject of duounum by the Council 
oonoened ftitute arrangements for organisation 
oonoeming chemical nomenclature The existence 
of separate committees for organic and bio- 
chemical nomenclature has for some years been 
tenrded as unfortunate by maiw chemists m 
diSment oonntrles, and the Bntish Federal Council 
for Qiemistiy has been aottve m tiymg to have 
the two committees combined The tone of the 
discussion was somewhat heated, and 'Anglo 
Saxon’ opposition to the exisiang committee cm 
bioohemioal nomenclature was refiwred to m terms 
which created an atmosphere scarcely suitable for 
cntioal consideration of the best pohcy r^puding 
a raestion of fundamental importance m chemistry 
The following moposals by Prof F Swarts 
were submitted ‘^In conformity with the decision 
of the Umon the Committees on nomenclature are 
dissolved The Council decides to constitute three 
new committees on nomenclature, one for m 
organic chemistry, one for orgamc chemistry and 


one for biochemistry These committees are asked 
to present a scheme of organisation of the fbture 
work of the committees on nomendature to the 
Umon before 31 December, 1935 Their presidents 
will assure the co ordination of the work of these 
committees The members of the committees will 
Jbe chosen as far as possible from amemg the 
members of the former oonunittees These pro 
posals were voted on according to oonntnes 
adhering to the Umon and passed by 29 to 28 
votes lliat there should be five members of each 
commission was agam voted on in the same 
manner and passed by 31 to 27 votes It was 
I finally left to the Bureau to choose the members 
of the committee 

It may be questioned whether decisions of such 
a nature should be determined by oonntnes having 
a number of votes based rai thw population and 
not by individual votes of representative chemists 
keenly mterested m the matter , but an important 
advance will be made if, by 1930, the relative 
positions of orgamc chemistry and biochemiatiy 
on the question of nomenclature common to both 
are satisfactorily defined C 8 Gibson 


Aberdeen Meeting of 

T he prehminaiy progrunme of the meeting 
of the Bntiu Aarooiation to be held at 
Aberdeen on Septemher 5-12 has now been issued 
In oertam respects a umversity city affords the 
best and most appropnate setting for a meeting 
of the Assooiatvm, uid Scottish meetings are 
antimpsted with pleasure, for their staiu&d of 
organisation has always been high, and they 
have always attracted a notable measure of pubho 
interest 

In Aberdeoi, the cmoommodation for the 
sessiona will be very oonvement, for eight of the 
sections will be housed m Manschal College, and 
of the rest, four will find rooms withm a quarter 
of a mile of the College Only the Section of 
Botuiy will saenflee nearness to the centre to the 
oonvemenoe of meeting m the appropnate depart 
ment of the Umvemty, with its fine gardens, at 
St Machar The Beoe^on Room will be in the 
Mnno Hall, a building m special histoncal mterest 
to the Association, fra it was opened m 1869, and 
the first ceremony which took pUde m it was the 
hiangursl meeting of the AssooiatKm m that year, 
when the Pnnoe Consort occupied the chair He 
conveyed a message from Queen Victoria to the 
Association, and (fohvered an address which is a 
pronouncement of no httle mterest m the histray 
of saraioe Hu own sympathetic and well- 
mformed attitude toward science u well known, { 
and u bleady defined m tfau address , and no less 
clearly u indicated the general position of qcience 
m the life of the eonunmuty at that time 
Ibu pant u apposite to the present programme, 
smoe particular oontacta betw^ Bounce and the 
life of the oommnnity will be more promnent aa 


the Bntish Assocunon 

subjects of diBoiiBSion at Aberdeen than they are 
usually Such topics are of coniae, always to be 
found m Assooution programmes , but m recent 
years, and especially last year at Leicester, it has 
become clear that lay members and those who 
follow the prooeedmra of the meeting m the Press 
wuh to hear more of them It seems natural and 
proper that thu should be so, and it u obviously 
witun the stated objects of the Association that 
such a demand ought to be met It u umounoed 
m the inehmmary prognunme that ‘ several 
Sections are mcluduig m their programmes papers 
or discnssions withm the scope of the resolution 
forwarded by General Committee to Council at 
the Leicester Meeting last year, on the relation 
between the advance of scienoe and social pro 
gress ’ , and a number of appropnate subjects are 
already announced If from some of these there 
should emerge at Aberdeen apphoations for the 
appantment of committees to pursue investiga- 
tions thu will mean that the Assooution's 
maohinory u bemg used for the advancement of 
scienoe m speafio directions of pubho importanoe 
There will be nothing new m The Assooia 
tion's record affiirds snfiSoient evidence for that 
statement But the giving of “a more systematic 
direction” to saentmo mqiury was one of the 
ohaim laid upon the Assooution by its founders , 
uid here, surely, u a systematic direction which 
has besn rightly panted out and will be rightly 
followed 

Sir James Jeans, who has snooeeded the late 
Sir Wfibam Jlardy as president of the Assooution, 
snnounoes the title of hu address as The New 
Wrald Fiotore of Modem Hiysioa” It u stated 
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that one of liie usual evening disooutaee will be meeting in a oentre oommandmg this part of 

given as a Sir William Hardy memorial lecture, ScotUnd must needs be rare, the oppt^umty 

and will deal with the preservation of meat, fish should be taken 

and 6iut, a subject peculiariy appropriate to This programme is aooompamed by a circular 
Aberdeen, where the work of the Torry Research address^ to those who ore not life-members of 
Station IS very well known The name of the the Association, which in effect asks them to pay 

lecturer is not yet announced The other evening regular subecnjptioiis to the Association by suming 

discourse will be given by Prof W L Bragg on a banker’s orcter form, whether they attend the 

“The Exploration of the Sfmeral World by meetings renlarly or not The hope is to assure 

X Bays” Reverting to the subject of science and a more stable mcome for the Anociation, and 

the commumty, the programme states tentatively thus ‘ alleviate the difficulty of allocating mrants 

that an evening symposium on the general relations m aid of important research”, for wmon the 

of these may be arranged The sectional pro applications habitually exceed the sums avail 

grammes, so far as can be jud^ from the short able The Association’s support of research, and 

summaries furnished in this premnuiary announce the preparation of repo^ on the state of 
ment, are certainly no lera wide ranging than science”, which began m 1834 and has never 

usual An ambitious senes of excursions is under smee been mtermitt^, sufficiently justifies this 

consideration and masmuch as the occasion of a appeal 


Obituary 

Db Walteb Rosknhain, r e s to develop crus cross pattoms The laboratory 

I T 18 a grief and a shock to me on returning was closing for the day, so we went our several 

from a hobday abroad to read of the death ways, each brooding on what these ennous Imes 

of Walter Rosenham I have had many pupils might mean 'That evening I saw the intorpreta- 

but none more gifted with the imaginative insight tion the bnee must mean fimte shps, taking 

of the duooverer more discnmmatmg in inticism, place on parallel layers withm the gram Con- 
or more skilful in the techmque of the expen sequently the grams vetrt defimto crystals, and 

mentalist He carao to me, m the late nineties remamed crystols after the deformation they 

with a research scholarship from the Umvcrsity gave way, when the strammg passed the elastic 

of Melbourne, when I was professor of mechanism hmit, by the shding of bands or layers on a group 

at Gambndge, and asked me to suggest a piece of pcurallel planes much as a pack of cards might 

of reseeirch which he might undertake m my be sheared Slips of this kma m three directions 

laboratory At that time Roberts Austen, Arnold, mclmed to one another withm each gram would 

J E Stead Osmond and others were applying allow the gram to assume a new form consistent 

to metallurgical analysis the microscopic methods with the plastic strammg of the piece as a whole 

which had boon mitiated by Sorby in hu earber Next day wq met agam, and I found that Rosenham 

study of metals and it was banning to be had, quite independently, come to the same oon- 

recognised, somewhat vaguely, that the irregular elusion That was the discovery of ‘sbp bands’ 

grams which a polished metal revealed m the which we published jointly m a prelimmory notice 

microscope were crystals the boundaries of which to the Royal Society m March 1890 (Proceedings, 

had interfered with one another m the process of vol 66), and later (along with much more) m the 

crystal growth I suggested to Rosenham that Bakenan Lecture of that year {Fh\l Tmna , A, 

tli^ opened up a good field, and that it would vol 193, p 353) 

be mteiesting to see what himpened when a plastic We pursued the research hotly together It 
metal was overstromed 'The supposed crystal was a ^ppy as well as a fruitful association To 

grams must idter their form, but how ? work with such a pupil was, for the professor, a 

Rosenham had already begun m Melbourne a rare delight and a constant stimulus It turned 

research on steam jets which he was anxious to out that metalluri^ did offer to Rosenham the 

finish first, and we arranged that as soon as he most congenial fleM that could have been chosen 

had oompletod that he should take up the metal Lookmg back now, I feel a natural pnde m having 
lutgical mquiry This was done, and I recall veiy gmded him to it Afterwards, when the dajrg of 

vividly how, after he had acquired some skill m pupiUaw were past, I had the oonfrnued pleasure 

polishing and etching metalbo surfaces so as to of watchmg him go on from strength to strength 

onng out the granular structure, we put a plastic and receive growing recognition, of visiting him 

atrip one day under the nuoroBoope, fixed in a from time to time at the National Physical 

strammg stage so that it could be stretched while Laboratory where he made a position worwy of 

one watched the surface of the grains As the his powers, and of lutening to his admirably lucid 

strammg proceeded we saw lines appear, sharply expositions, pubho w private An old man, su^ 

defined parallel Imes which were Uack m the aa I am, must reckon with the Iom of his oon- 

refleoted illumination, becoming mine numerous temporanes, but it was far too early for us to 

th# more the specimen was stretched, and tending lose Walter Rosenham J A Ewnio 
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Db Walter Bosbnhaie, whom death at the 
early age of fifty-eight years ooourred oa March 
17 last, had a world-wide reputatum as a metal- 
lurgist, and for more than thirty years had 
taken a leadmg part m the development of the 
new science of metallography Bom m Melbourne, 
Australia, on August 24, 1875, he graduated m 
engineering at the Uniyersity of hfolboume, in 
1897 and proceeded to Cambridge as the holder 
of an 1851 Exhibition Scholarship Here he worked 
with Prof (now Sir Alfred) Ewing, and began to 
use the microscope m the study of metals In 
1899 appeared a memorable jomt paper, desonbing 
in detail the mechanism of deformation of metals 
by shp, which has formed the basis of all later 
work on the subject 

Rosenham then entered the works of Messrs 
Chance Bros , and for about six years was engi^^ed 
m work on optical glass, although oontmumg his 
studies of metals His well known textbook of 
Glass Manufacture ’ was hrat published m 1908 
a second edition being called for in 1919 In 1906 
he became siipormtendont of the Department of 
Metallurgy at the National Physical Laboratory 
succeeding Dr (now Sir Harold) Carmnter This 
post he held for twenty five years, during which 
time the staff increased from four to about seventy, 
whilst the long a<inoa of important commumcations 
which issued from the Department under his 
direction was evidence of his success m guiding and 
inspiring his collaborators, his loyalty towards 
whom was unfaihng This work covered a wide 
range His own mtoresta lay chiefly in the field of 
what he preferred to call "Physical Metallurgy’ 
(the title of his textbook published m 1914) — the 
study of the properties of metals and alloys m 
nlation to their structure 

On the practical side, perhaps the most striking 
achievement dunng this penod was the work on 
the bght alloys of alumimum, largely conducted 
m view of the requirements of the War, and corned 
out under conditions of uigenoy The results 
were of great importance for the progress of air 
craft construction, mid the Eleventh Report of 
the Alloys Research Committee, in which they are 
recorded, maria an epoch m the development of 
the allojrs of alummium 

This Committee, established by the Institutum 
of Mechamcal En^eers, was later transformed 
into the Alloys of Iron ResearchtCommittee, and 
a senes of studies of the bmary alloys of iron with 
other elements was begun, special attention being 
given to the production of the elements used m 
the highest state of punty Such work mvolved 
the mtroduction of new methods of research at 
high temperatures, and the improvements of 
technique have done much to smooth the path of 
future mvestigators 

On the theoretical side, Rosenham was par- 
ticularly assoouted with conceptions regarding the 
behaviour of metals on deformation and when 
undergoing thermal treatment The hypothesu of 
an 'amorphous' phase, existing between the orjmtal 
grains of a oast metal sod m Ae deformed portions 


of orystalhne metals, was applied by him with the 
greatest ingenuity to explain creep and other 
effects depending on time and temperature 
As a lecturer and debater on metallurgioal sub- 
jects Rosenham was unrivalled He could give an 
account of experimental work or expound a theory 
m simple lanmiage, with a fluency which never 
hmder^ the Tomcal arrangement of the steps m 
his argument, wlulst his quirimess of thought and 
skill m debate gave interest to his firMuent inter- 
ventions m metallurgical discussions He was often 
mvolved m controversy, and could be scathing m 
his cnticums, but maintamed an even good humour 
under all conditions In 1931 he retired from his 
post at the National Physical Laboratory, and 
until hiB death earned on a successful practice as 
a consultuig metallurgist, without slackening his 
scientiflo activities 

Rosenham was elected a fellow of the Royid 
Society in 1913 He was active in the formation 
of the Institute of Metals, of which he was president 
m 1928-30, also dehvenng the May L^ure m 
1923 Ho received the Carnegie Modal of tho Iron 
and Steel Institute m 1906 for an early rosoaroh 
on the strength of steel at high temperatures, a 
subject which he pursued with great success at 
the National Physical Laboratory, and was awarded 
the Bessemer Medal in 1930 His fluency in French 
and German made him a valuable link with foreign 
metallurgical bodies, and he took a special interest 
m the International Association for Testing 
Materials of which he became president, and 
would have presided at the congress planned to 
take place m London m 1935 On such bodies, 
and on oommittecs of the British Standards 
Institution, his clear ideas as to what should be 
done and ius courage m mamtaimng his opimon 
gave great weight to his collaboration 
Dr Rosenham is survived by his wifu, a sister 
of the late General Sir John Monash of Melbourne, 
and by two daughters 

Pbof & H Vines, fbs 
With the death of Sidney Howard Vmes at 
tho age of eighty four years, another leading 
botanist of the older generation has passed 
away Though ho had lived m retirement at 
Exmouth since 1919, his help and advice were not 
infrequently sought, and he still took an active 
mtereet m botanical matten 
Born m London m 1849 and educated at a 
private school, Vines afterwards entered Guy’s 
Hospital, but gaming a scholarship to Cambnd^ 
he went up to Christ’s College m 1872 Bemgsome 
what more mature than the average undergi^uate, 
and having some prehmmary training m scienoe, 
he distinguished himself aheody m his under- 
graduate years and as such was ofiered m 1874 
the appomtment of demonstrator m Huxley’s 
course of general biolo^ at South Kensmgton 
As he says m the Hui£y Oentonary nnmber of 
Natubb Huxley’s lectures were a revela- 

ticm to him, so lucid, so well jwoportumed, so 
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oonvinoingly expressed Altogether it vas a hu inaugnral lecture to put in a further nlea 

memorable and an mvaluable experience m the for botany as an academic subject, actuated m 

art of teaohmg bi the fdlowmg two yean the part by a desire to meet the Bevere and unsym- 

botaxuoal portion of Huxley’s general biolos^ pathetic attitude of Ruskm, who a few years 

course was given by Thiselton Djw, and m boto previoualy had onticiised “the vulgar and U|dy 

courses Vines acted as demonstrator mystenes of the so called soienoe of botmijr** 

In 1876 Vines graduated with first class As Vines said, he felt these stnotures all the more 

honours m botany am m the following year was keenly because of hia deep sense of mdebtedness 

elected fellow and lecturer of his College By way to Ruskm “for much that adds charm and mterest 

of equipping himself stiU further for hia future to life” 

work he demed to visit some wdl known German For thirty one years, until his retuement m 
laboratory and having been stimulated while at 1919, Vines held tlm professorship with distmotion, 

Cambridge by the teaohmg of Sir Michael Foster, witnessing the growth in importance of botany in 

desired to devote himself to the phyamlogioal side the University oumoulum and the addition of 

of botany He was anxious therefore to study the cognate school of forestry, the organisation 

under Juhus Sachs, then at the cemrii of hu of whidi entailed considerable addition to hu 

activity and feme as a plant phyaiologut, and duties Hu mterest in the practical side of botany 

having obtamed leave of absence for the Easter led to the pubhcation, m conjunction with Prof 

term of 1877, he spent thu tune at Wfinbuig Bower, of a most useful “Course of Practical 

under the stunulafmg direcbon of Sachs, taking Instruction in Botany” in 1888 He adapted a 

up the study of the growth of plants m relation leading German textbook of botany by Prof 

to hght In an account he pubushed some yean Prantl for the use of English students (1896) 

ago of hu studies abroad he teUs us that Sachs s In 1886 he had already publuhed hu excellent 

Inures were dehvered with such lumdity and course of ‘Leotnies on wit Physiology of Plants , 

force that femiliar things became mstmct with which was for long the standard English book on 

new life He formed a lasting friendship with the subject 

Sachs and was both the instigator of, and a Though primarily a physiologut, Vmes was mter 
tpnerous donor to, the fond which was raised a esied m the valuable h^banum of the University of 

few yean ago to acquire the portrait of Sachs for Oxford and with the help of Ur Clandge Drooe 

the Lumean Soouty publuhed an account of ‘The Dilleman Herbarn” 

On hu return to England, Vmes started a (1907) and later of The Moruoman Herbanum" 

botanical laboratory m Gamboge through the (18H), both foil of mteiesting hutonoal and 

kmdnees of Sir Michael Foster, who lent him a biographical matter For many years Vines was 

room m the newly erected Physiology Laboratory one of the editors of the Annals of Botany to which 

Later when he was appomt^ reader m botany he contributed numerous papers on physiologioal 

at Cambridge, more permanent aocommodatum subjects The earlier of these dealt with more 

was provided m the ground fioor of the Botany general problems such as root pressure and 

Deputment But though now provided with a transpiration, the mechanism of the stomata, 

lammtory, then an innovation, Vmes found that epinasty and hyponasty the later ones were 

he could not do justice to the practical side of ocmcerned with proteolytic enzymee, and this 

the various branches of botany uid felt partiou latter senes taken tog^er mve an excellent 
larly, as he tells ns, the need of aoqnamtance with account of the oocuirenoe and function of the 

methods for the study of fongi He consequently proteases m the vegetable kingdom 

decided to visit the laborat^ of De Bary, tlu Vmes always preserved however, a general 
emment myoologut In 1880 he obtamed two mterest in botany, as u shown by hu article 

terms’ leave of absence and spent the beginning on ' Plant Morphology’ m the eleventh edition 

of thu tune with De Bary, but the greater part of the Encyolopudia Bnttanica”, which u still 

with Sachs at Wfirzbuig Thus, m those early well worth reading He naturally refers in it to 

days when there were no facihties for praotic^ Sachs’s theory, that morphologioal differences ue 

woric m botany m Great Britam, Vmee obtamed the expression of d^erences m material oom- 

the neoeesaiy training foor the development of position, and thouf^ thu theory had to be 

practioal botany on hu retnni Other leading considerably modified, he held tiiat the discovery 

liotaiiuts of those days like D H Soott, Marshall by Sachs that a small quantity of a substance 

Ward and F 0 Bower did the same They sought can affect the development of an entire (Ugan, 

and found m Germany what was at ^ tune foreshadowed the subsequent discovery of growth- 

unobtsmable m England prom o tang substances or hormoneo 

In 1883, Vmes was appomted reader m botany Vmes’s emmenoe m botany was reoogniaed by 
ih Cambndge, and when the Sherarduui chair m hu election to the Royal Soouty m 1886, while 

Oxfwd became vacant m 1888, he was wpcfinted still reader at Camlmdge He jomed the Linnean 

snooeasor to Prof Bayley Balfour The chair Society m 1878 ami acted as pieai^t m 1900-4 

of botany at Oxfbrd had been hdd by a number A good portrait of him by the Hon John Collier 

of distinguuhed men and botany had received no hangs m the rooms of the T^nmun Soouty 

small encouragement at the hands of the Urn Btoth when m Oxford and afterwards dnniig hu 

vemty Still, Vmes omuideied it neoesaaty m retuement at Exmouth, Vines took a keen interest 
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m liu gaidea, dATOting himself with skill and without self seeking, simply serving the cause for 

enjoyment to the cultivation of plants Unfortu i^ioh she stood, with meat enthusiaam and 

nately, ^ health latterly left much to be desired, devotion her strong wul and sense of duty 

and he passed away on April 4 found her always ready with help and advice 

The onarm of Vines’s personahty gamed for Her counsels always earned the jgreatest weight, 

him a large number of warm friends among his founded as they were on wide knowledge illumined 

ooUeaguee, and botanists of a younger generation by clear insight and judgment and presented 

will always be grateful to him for the lundhness sympathetioaliy as the outcome of a b^volent 

with which he treated them and the ever ready spirit m clear out elegant form the Smenoes 
help he so willingly extended to them of Human Genetics Eugemos have lost their 

FEW most outstanding exponent m our country m the 
passing of this courageous and talented wmnan ” 

Db BLuua a Vaw Hxbwkbdsn 

Tin cause of biological sciences as hnked to the regret to announce the fc^owmg deaths 

evolution of man has sustain^ a severe blow m Prof R Ghodat, smoe 1889 professor of botany 
the death of Dr Mans Anna Van Herwerden on m the Umversity of Geneva, rector of the Um 

January 26 at Utrecht, where she had long taught versity m 1908-10 and 6i8t president, in 1001, 

m the Umversity m the Department of Embryo of the Association Internationale des ^tanistes, 
logy, Cytok^ and Genotios From its early days aged sixty nine years 

she was a leader m the International Federation Sir George Duckworth, C B , secretary of the 
of Eugemo Organisatians, as well as being one Royal Commission on Historical Monuments 
of the first supporters of the International Umon (England) m 1008-33 on April 27, aged sixty six 
for the Soientino Study of Population Probloms, years 

and had a wide circle of friends m Great Bntam Prof W H Welch, emeritus professor of the 
In Holland her foresight and uutirmg work con history of mediome and emeritus director of the 
tnbuted much to buimmg up the Omtral Com School of Hygiene and Pubbe Health at Johns 

mittee of societies working m the field of human Hopkins University, Baltunore, on April 30, 

genetics, which resulted m the foundation last aged eighty four years 

year of the Netherlands Institute for Research m Hr W G Whiffen, manufaotmer of drugs and 
Human Genetics and Race biology Meiueh en fine chemicals, one of the ongmal fellows of the 

MaatseKapptj, No 2, says of her “She was a Institute of Chemistry, on April 28, aged eighty- 

modeet woman, never putting herself forward, two yean. 


News and Views 

Prof C V Boys, F R S from a 8iuq> test device to a recording instrument 

Pbov C V Boys, who is delivenng the Outhne wae a long one. Boys suooeeded, however m con 

Lecture of the Physical Society on May 4, is the struotmg suoh a recorder, and it has been m eon 

doyen of phystouts of what may be called the olaasioal tmuous use recording the oalonfio value of gas supphed 

age of expenmental physios In one of his earliest m oertam parts of the country The instrument 

reseaiehes he suooeeded m photographing nfle bullets moorporates a very large number of most mgenious 

m flight To Boys we owe the produotion of quarts but typically Boyiian’ dovieos To mention but 

fibres, those almost mvisible threads having lemaik oas>, a thmkmg maohme’ automatioaUy ooneots the 

able elastw pnqiertiea which are indispensable in volume of gas burnt m the oalonineter to normal 

many galvanometers, eto Boys produced them very tempwature and pressmo and oontmually records 

simply by shooting an arrow, to whieh a short pieoe tbe oorreoting feotor 

of pc^udly fiiaed qpiarts was attached, aoroas the 

room, the imfiisnd part bowig held iwhmd Employing Rwasreh and Devdopsent Lecturia 

these fibres, Boys was able to eltmuMe most-oC the Wrrw the object of promoting attention to the 

emns of tfae Cavendish experiment and suooeeded nnportanoe of reeearoh— both purely soientifio and 

in weighing the earth with an aoouraoy neither bafiae teohninal — and the utihsatioa of ita reeults m the 

nor anee BUipemed Hia expenraenta with bubblea aennoe of mankind, the Ontwh Soienee Qiuld arranged 

set out in his fascinating book Soap Bubbles and last year for the delivery of a Reeearoh and Devali^ 

the Faroes that mould them’ are still an unfailing ment Leotuie by Sir Harold Carpenter on “Metals m 

source of mtarest to old and young Telasoope Industry” It was oiigmally mtended that one such 

design, sun diak and a camera f(» following a lightning leoture should be d^vered Simually, but Lord 

flash throughout its course, have also oooupied hia Melohett, president of the Ghuld, has given the scheme 

attention Wttii tiie pasnge of the Oaa Regulation much wider national signifieaaoe by anangmg several 

Aol, 1920. ttie design and oonstruotun of a oalOn disooutsoa m wfaioh ttw broad trend ef soientifio 
meter for measuring and reooiding the oaloriflo value developrpent of subjects will lUdstmted by expen 

of towns' gas became a matter of uigenoy Boys menU and pmeti^ dettonstnitifliw By kind 

had alrea4jr kivented a gas oafonmeter, but tbs st^ pamuMion of the managen, the leMuns will be 
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delivend in the histono lecture theatre of the Royal 
Inetitution The first of the lectures, at which the 
Prime Mmiater will preside, u to be dehvered as we 
go to press, on Wednesday, May 2, by Sir William 
Bragg on ‘The Development of the Prmoiples of 
Reflngeration’’ , and the seoond, on Wednesday, 
May 30, by Lord Rutherford on * Hehum and other 
Rare Oases" It is hoped to arrange for two fiirther 
lectures of the same type to be delivered m the 
autiunn 

Thjc particular aim of these Research and Develop 
ment Lectures is to enable legislators, administrators 
and other responsible leaders to make contact with 
outstanding achievements of practical science There 
18 no lack of mtereat m scientific woric and thought 
among most of these representatives of progressive 
national life, but few lectures have been specially 
designed to appeal to them Lonl Melohett’s action 
m providing for such lectures has, however, been 
warmly supported by men of science and laymen 
alike and we congratulate him and the British Science 
Guild upon the success of a notable national en 
deavour 

Progress of Automobile Bnginecnng 

Fob the Tames Forrest Lecture which he delivered 
at the Institution of Civil Engineers on May 1, Sir 
Henry howler took as his subject The Progress of 
Automobile Engineering" After a tribute to Forrest, 
whom he had knoam when a student, bir Henry 
said that to day the automobile industry is the fifth 
in pomt of siee in Great Britaui, while m the United 
States in 1028 the industry used no less than 6,000,000 
tons of steel The industry is cdso one of the 
greatest consumers of rubber, cotton and light alloys 
The first self propollod vehicle was that built in 1760 
by Cugnot, and this was followed by those of Murdoch 
and Trevithick Between 1883 and 1840, many 
patents srere token out for steam carriages, and the 
same penod saw the experiments of Hancock, 
Gurney, Donee and others Of the details then 
mvented, the chain drive and differential gear of 
Hills and the steering gear of Gibbs has survived 
Prohibitive tolls, vested interests and the railways, 
however, led to Gie abandonment of these early 
experiments and then came the ‘ Red Flag" Act of 
1865, with restnotions which were not removed until 
1806 But the matter was taken fiirther by the work 
of Otto in 1876 and Daimler m 1883, the latter giving 
us a power imit which has changed our hves, much 
as the railway did a century ago The outsUndmg 
personahty of the early penod of automobile develop 
ment was Levosoor, whose arrangement of the vanous 
parts of a motor oar has been followed generally 
Progress fWun about 1895until 1901 can be traced ftom 
the records of tnals, one of the most important of 
these being that held by the Royal Automobile Club 
m 1900, when eighty three oars, most of foreign 
ongm, started <m a 1,000 mika run 

A UBBAT part of the leeture waa devoted to the 
details of the oubjeot — matenals, tyres, engmes, gears, 
cbitobes, qirfaigs, hrahss, etc Improvements m 


materials have been oontmuous and have led to the 
mtroduetion of vanous alloy steels and alloys of 
alummium such os duralumm, “Y" alloy and that 
known as “R R ” The mvestigation of these light 
alloys has led to an almost new teohmque Recently, 
suooeas has been achieved with a lead bronxe alloy 
for bearings As for the tyres, pneumatic tyres were 
first conceived by Thomson m 1846, and developed 
by Dunlop in 1888 and first made for motors by 
Miohelin and Co In 1906 it waq said that tyres 
cost “perhaps five or six times what the fliel cost per 
mile run", but the cost to-day is probably lees than 
one quarter of the coat of fuel In engine design the 
greatest advance of recent times has been the de 
velopment of ongmes for using heavy oil Compared 
with the petrol ongmo, the compression ignition oil 
engmo is slightly heavier, but has a higher efficiency 
uid greater turning moment at low speeds The 
problem of transmission, perhaps, is givm more 
consideration to day than any other Many alterna 
trves to the crash’ gear have been tried, and not 
only m automobile but also m other olnsHBs of 
engineering, the matter has proved one of the most 
difficult problems m mecharuos to be solved at a low 
cost and with high efficiency In connexion with this 
part of his subject. Sir Heniy described the Wilson 
gear, the Austm Hayee gear, the Leyland hydraulic 
converter, the so called fluid fly wheel and the 
automatio clutch manufactured under the Newton 
patents He also touched upon types of brakes, and 
methods of siisjiension, and m his oonolusion recalled 
the remark of a friend that in early lia^s cars were 
extremely simple and extremely unreliable, whereas 
at the present time they are extremely oomplioated, 
but leave nothuig to be desired so far as reliability is 
oonoemed 

SpicefDufay Colour Film 

SiMCB 1926 the Spioer Dufay process of colour 
photography has been the object of very mtensive 
rosearoh and a demonstration of colour films made 
by this process was given at a Royal Society soiree 
m 1931 (see Natubb, May 30, 1931, p 821) It is 
stated that the new product will shortly be marketed 
for 16 mm omematography, and later it is mtended 
to supply also roll films for ordinary cameras and 
standard 35 nun oinematogmph film The new film 
0(»siBts of a transparent base on vduoh is first coated 
a three-colour mosaic of regular pattern , m mtimate 
contact with the colour mosaio soreen is a very thm 
waterproof layer and above this is a highly sensitive 
ponohromatio photographio emulsion Exposure is 
made through the film base and colour mosoio A 
positive ima^ m formed by reversal In principle, 
the process is thus similar to many whioh tove long 
been operated with great suooess for still photogr^ihy 
in colour 

Thb application of this general pnnoiple to 
cmemato^phy has neoeositated a very Umrough 
study of every detail of the prooess For example, 
m still photograjfiiy it has been found quite satis- 
footoiy to use an irragulor oolonr mooaio, the pnmoiy 
ooloured ekmente being dntnbuted m on entnely 
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hapituard manner , it u reported that when thi* 
type of mosaic u iia^ for omematography, the super 
impoeiti<m of successive pictures built up of colour 
elements arranged in entirely difterent ways gives 
rise to a very unpleasant ef^t known as ‘boilmg', 
every part of the picture on the screen appearing 
to be in rapid mtemal movement With the Dufay 
regular mosaic this trouble does not occur The 
MiccesB of a process for colour omematography 
depends on a variety of factors besides its power 
to yield pleasing coloured pictures Two very 
important desiderata ore that films should be capable 
of projection with normal projectors as used for 
ordmary block and white pictures, and they must 
be capable of yieldmg coloured duphoates by a 
process of automatic pnnting In respect of the 
first of these requirements, the Spicer Dufay process 
has already achieved its object and the lumino<Hty 
of the projected pictures is at least adequate, while 
a method of diiphcatmg by machme printing is now 
available The process is therefore one m which 
teclmical achievement is already very high 

Royal Insntution and Davy Faraday Laboratory 

The annual meeting of the Royal Institution was 
held on Tuesday, May 1, under the chairmanship 
of the treasurer. Sir Robert Robertson The Visitors* 
Report for the year 1933 showed a substantial 
addition to the membership, the total (1080) at the 
end of the year, mohiding honorary members, 
members and associate subsenbera, being the highest 
reached smoe the War The following oftioers were 
re elected PnndetU, The Right Hon Lord Eustace 
Percy , Treasurer, Sir Robert Robertson , Secretary, 
Major C harles E 8 Phillips The fiilfilment by the 
Tnistees of the Rockefeller Foundation of their 
promise, mode m 1930, to give £20,000 for endow 
mont of research in the Davy Faraday Laboratory, 
was publicly announced some months ago In the 
Visitors’ Rqwrt reference is mode to this and other 
gifts to the Research Endowment Fund which has 
now been established at the Institution , and the 
Report of the Davy Faraday Laboratory Committee, 
which IS pnnted with the Visitors’ Report, gives 
mterestmg evidence of the woik which is m progress 
with the funds now available fiom this and other 
sources 

The majority of the workers m the Davy Faraday 
Laboratory are engaged, under the direction of Sir 
William Bragg, m a oombuied effort to map out 
exactly the spatial distribution of the atoms m 
organic moleoulea”, nsmg X ray methods An 
X ray tube with revolving anti-cathode has been 
in r^pilv use now for about two years, and a much 
larger tube, to operate up to about 60 kw , is m the 
expenmeotal stagee With these powerfbl sources, 
very mall crystals can be used, and m recent work sue 
oeesful jdiotographs have been obtained with crystals 
weighing lem than pne twenty fifth of a 
From large numbers of reflection meaeurements 
calculations can be made, using a mettiod booed on 
Uie Fourier prmoiple, of the eleotoon. density at 


every pomt within the crystal The result is given 
in the form of contour miqie Each contour line 
shows the electron density expressed m whole 
numbers of electrons per cubic Angstrom unit The 
map IB in general accurate to the width of a hne ” 
This mtereeting method of mappmg the moleoulea 
IS illustrated m the Report by a contour map of 
the durene molecule, taken from a recent pajier by 
Dr J M Robertson, one of the workers m the 
Laboratory 

Roution of the Barth 

Oh May 1, a public lecture was delivered at Oxford 
by Dr J K Fothennghom, reader m ancient 
astronomy and chronology in the University, on the 
rotation of the earth Dr Fothermgham spoko of the 
importance of the fact of rotation m regard to such 
practical matters as the alternation of day and night, 
the march of the seasons, the tides, and the measure 
ment of time Some of the Greeks, perhaps moluding 
Plato hold the Pythagorean view that the eorUi and 
not the sky rotat^ , but in either case the rotation 
was generally held to be uniform Tho fact of pre 
cession was known to Hipparchus, but may be an 
older discovery A further disturbance of uniformity, 
namely, nutation, with a period of 19 years, was 
determined by Bradley at Oxford Since his tune, 
further changes have been measured, such as a 
shifting of the position of the pole m relation to the 
oarth 8 figure , thia has a penod of 16 months and 
may affect latitude to the extent qf two fifths of a 
second of arc A change m tho speed of rotation is 
no doubt a real physical fact, the day is getting 
longer by one second m many thousand years” The 
apparent acceleration of the sun is modified by that 
of tho moon Fresh facts bearing upon this have 
been collected by Dr Fothermgham and others, but 
their full explanation awaits further research 

Chemical Patents Committee 

A Chxiooal Patkhts ComuTTXx of the Depart- 
ment of Scientific and Industrial Reeoarch has been 
appomted to advise on the patenting and exploitation 
results of the Department’s chemical researches 
that may have mdustnal possibilitieB The Committee 
is the result of negotiations that have been taking 
place for some tune between the Department and 
various mdustnal organisations with the object of 
promoting closer co operation and of avoiding 
unneceseary overlappmg It is hoped that one result 
of the Committee’s advice will be that research 
results may be brought to the notice of mdustiy 
and translated mto practice at an earlier stage than 
hitheirto, and under oonditHms that will take existing 
mdustnal activities mto account Sir Frank Simth, 
eecretory of the Department of Soieeitifio and In* 
dustnal Research, will act as chairman, and m 
addition to departmental memben, the Comimttee 
will mclude Mr F H Carr and Mr J Davidson 
Pratt, repieaentmg the AssoaatKui of Bntnh 
Chemical Manufacturers, and Mr J Arthur Reavall, 
representing the Bntiah Chemical Plant Monu- 


iketuren Assooiatioa, 
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Scwntiflc Progfoi ud Employment 
At the reoent uinual meeting of the Londem 
branch of the Aseooiation of Soientifio Wortcera, 
the ohsuniaD, Mr R W Western, read a papor 
on *How Soientiflo Beeeareh may beet help in the 
Present World Cruus” Mr Western pomted out 
that there m a widespread behef that the progress of 
soMQoe tends to create unemployment by substituting 
machinery for men and replacing highly trained 
operatives by unskilled labourers Innovations re 
suiting from soientifio research are generally found 
to have uijunous secondary effects because ( 1) land 
formeriy employed in production may be rendered 
useless, for example, that utilised for a railway is 
spoilt for other purposes while ferro oonorete con 
structions cost nearly as much to demolish as to 
erect , (2) fixed capital sunk in superseded processes 
18 rendered obsolete , (3) the number of workers 
required to produce a given output is reduced , (4) 
innovations may necessitate costly expenditure on 
advertisements to get the product known — but the 
trading community is reluctant to tmdertake this 
and prefers to advertise opportunities for gratifying 
wants already realised These oonsideiations lend 
support to the view that what is most wanted are 
new ways of mooting unsatisfied needs by adaptmg 
available capital rather than umovations which save 
labour or supersede capital assets If an innovation 
founded on the results of scientific research is to 
produce good results, free from immediate draw 
backs and therefore wholly beneficial at the present 
tune, it should render possible the application of idle 
plant to the commercial utilisation of the waste 
products of existmg processes by employing labour 
now surplus The best help that soientifio research 
can give m the present onsis will consist m explormg 
the channels least subject to the drawbacks pre 
vioualy enumerated 

Race and Culture m Indu 
It m not without mtereet to note that Dr J H 
Hutton's tentative ooirelation of race and culture m 
his Indian Census Report for 1931 not only receives 
commendatory reference but also is closely followed 
m method m the presidential address on Sramanism ’ 
dokvered by Rai Bahadur Ramaprasad Chanda to 
tile Anthropological Section at the reoent Bombay 
Ineeting of the Indian Soienoe Congress Analysmg 
the oonoepts of Sramanism, which underlie the 
dootnne of rennnoiation, the animating prmoiple of 
the mSndioant and asoetio orders, the president 
showed that m eariy timea the Veche rebgion stressed 
the ntes of the householder and had no place for the 
Bramanas, the forest dwellers and religious mendi 
cants Hence he deduced that the Sramanas are to 
be derived from the pre Vedic, pre Aryan peojiles 
and their praotiticnen of magic tracing the praotioe 
of asoetioism back to the mitiatory period of seclusion 
and abstuienoe of the shaman Thu mtereetmg oon 
dusicn, whufii tiraoes one of the moat important 
eknaents m modem Hinduism to a non Aryan origm, 
» supplemented by fiirtiiOT oonsiderations bearmg 
on oertam of Dr Huttons ethnologioal arguments 


whjKfii have been subjected to ontioal oomi&ent 
Ramiqirasad Chanda suggests that the mgramsd love 
of hfo disclosed by the rabgioiu of Saktism and 
Vaanavism among the Bengalu, oompsuable to that 
found among the Aryans, u a racial psyohologioal 
trait to be associated with the brachjroephalic 
Bengah castes, the Indo Alpmee, of whom Dr 
Hutton has suggested that they had aequired an 
Aryan language before they entered India Hmce 
It u suggested, the strength of the Durga KaL cult 
m Bengal, which only m reoent timss has begun to 
give place to the renunciation of sraniana 

Paleolithic Gravels of Paraham 
Followinq the exhibition of Miss Oarrod a finds 
on Mount Carmel a senes of fimt implements has 
been arranged at the Bntuh Museum to illustrate the 
sequence of industries in the terrace gravels south of 
Famham Sumy Two cases at the head of the mam 
staircase, m the Department of Bntish and Mediaeval 
Antiquities, oontam not only a number of aoourately 
located specimens m the Sturge ooUeotion as presented 
by Major A O Wade, but also nuqu and diagranu 
showing the terraces of the Wey and the Pleistocene 
history of the Famham branch of that nvor The 
area has been recently surveyed by the Geological 
Survey ( The Geology of the Country around Alder 
shot and Guildford, 1929 ), and Mr Henry Bury s 
papers m the Qtutrterly Journal of the Oaologxeal 
Soeut)) and Proeoodmga of the Oeologtete Association 
have been fireely drawn on m order to explain the 
importance of this area for the dating of terrace 
depoeite and the classification of implements It 
may be eventually possible to identify these four 
levels with the recognised sequence of terraces m the 
middle and lower Thames , and the local nver 
captures should explam the presence of some types 
and the absence of others m the Blackwater and Wey 
valleys This exhibition will remam open until the 
middle of July 

Recent Acquindmis at the Natural History Museum 
Im connexion with the gorilla group to be arranged 
m the Upper Mammal Gallery, the British Museum 
(Natural History) has received from Mr Regmald 
Akroyd a quantity of vegetation oollected during 
a tr^ which he mode for this puipose to the 
Bunnga Mountoms, Uganda, lost wmter This 
vegetation consists of seettons of trees, boughs 
of giant heaths and giant groundsels, a number 
of giant lobelias, ferns and tree ferns, and a large 
quantity of the arboreal lichen which is so char 
aotenstio a feature of tiiese mountain forests 
The Zoological Department has recently reoeived as 
a dimation from the Rowland Ward Trustees a 
female specimen of a rare howling monkey {AUmatta 
umHa) from Brasil A male, presented by the tohto 
donors some years ago, is bright orange red m 
oOlobi',udiereas the ftsnals IS brown Isolated oryktab 
of native gold from alfamal deposits on the Muti 
stieam. Buhweuhu bounty, Uganda, have been 
presented to the Department of Mmecab by Mr 
Miohsel Moses Two minerals nsw to soienoe have 
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been pnaeoted, namely, luMlute a new mineml 
oomposod of oobalt and aluminium nihoate from 
120 nulea east of Lusaka, Northern Rhodesia, by 
Hr A C Skerl, and bismuth tungstate fW>m Com 
wall, by Mr E H Davison 

Ths Department of Botany has received the plants 
from Capt Kingdon Ward s recent expedition to 
Tibet The bulk of the oolleotion is from north of 
Rima, north and south of the great snow range which 
runs approximately north west to south east In 
Za3rul, south of the range the mountains are well 
wooded with deciduous and evergreen forest whereas 
m Nagong, north of the range, there is no forest 
It was possible to reoogiuse three floral regioni m 
Tibet, and the discovery that the snow range is an 
eastern extension is of oonsiderable phytogeo 
graphical importance About 780 items were obtained 
and these include some new and interesting plants , 
and add to our knowledge of the distnbution of 
many others The Department has received by 
exchange 836 San Thom^ and Prmcipe plants from 
Coimbra Many of them are duplicates of the types 
of a number of species not previously represmtod 
in the Museum ooUeeticms From Edmburgh 1 423 
specimens of Rhododendron have been received The 
majority of the species represented arc new to the 
Museum ooUectioiu and m many instances are por 
tiona of type oollectiona 

Paheontognphical Soaety 

Thx eighty seventh armual meeting of the 
PaUDontographioal Society was held m the Geological 
Society s rooms at Burlington House on April 27, 
Prof W W Watts m the chair The Councils 
report recorded with regret the death of the president 
Dr F A Bather, and of one of the vioe presidents, 
Dr F L Kitchm Smoe the last armual meeting 
some arrears of pubhcation have been overtaken by 
the issue of two volumes of monographs Instal 
raents of the monographs of Coralhan Laxnelli 
branchia, Qault Aramorutes, Cambrian Tnlobites and 
Dendroid Oraptohtes are mcluded Another instal 
ment of the monograph of Pleistocene Mammalia 
deals with the red deer, reindeer and roe Sir Arthur 
Simth Woodward was elected president, and Mr 
Henry Woods was elected vioe [Resident , Mr 
Robert S Hemes and Dr C J Stubblefield were 
elected treasurer and seoretaiy respectively The 
new mmnben of Council are Mr A J Bhll, Prof 
W T Gordon, Dr J Prmgle anCi Mif W P D 
Stebbing 

Natural Conditieas of Soil Fonnatkm in Indu 

At the lart meeting of the Intdhiational Society 
of Soil Soknoe it was deckled to prepare a soil map 
of Asia, and the work of oam^hlmg the available 
materials was entrusted to a sub-oommission headed 
by several of the leading Russian woriters This sub 
oommisawo has already published a number of 
oontnbatians dealing with the soils of Ja|iaa. 
Manbhmla and partKkls of Chma. A om 

tnbutnn by Dr Z Ji Sohokalaky, pubbshed by the 
Aoadsmyof Beienaeoof theUil 8» ,Lenlngrad(l»32), 


covers in a similar way the oonditiona m India 
The materials which have been m the hands of the 
author are so carefully worked out that it is hard 
to believe that the map lias been made by one who 
has never visited India If it is open to cntioism 
in oertam directions this is only because the matenalil 
placed before Dr Sohokalaky have been unsatisfhctory 
and imperfect It must, howe\ < r, be recognised that 
the references cited m the present oontributicm are 
far from complete and m a number of oases do not 
mclude the beet materials available Thus, for 
example in connexion with the soils of north east 
India the whole of the admirable work done by the 
experts of the Indian Tha Association is omitted, 
though thoir studies are probably the best diat have 
been done over a large area of Assam and Bengal 
Agam, probably the best information about actual 
soil ccnditions and their distribution m peninsular 
India will be found m the various survey and settle 
ment reports much of which w summarised m the 
! Oacettcers issued more than a generation ago, 
and these do not appear to have been consulted 
A very large area m the north-east of the Peninsula, 
which forma periiaps the largest forest tract still 
existing in the country, is marked on the map as 
consisting of steppe soils hven with regard to the 
black cotton soil, or rtgur, the account given takes 
no account of the radically different types of the 
soil m the northern and the southern parts of the 
black soil area Before the present map is finally 
issued as an authoritative account of Indian soils. 
It will have to be subjected to very oarefUl con 
structive critioism 

Landscape Oardeamg 

Thx Institute of Landscape Architects is to be 
congratulated upem the ajipearaooe of Londeeope 
and Garden, a new quarterly journal devoted to 
garden design and landscape arobiteoture (vol 1, 
No 1, 1934, pp 74 2« 6d ) The volume is edited 
by Mr Riohi^ Sudell The Oafden Theatre at the 
Herrenhausen Hanover, is described briefly by G A 
JeUicoe who shows by meems of plans and photo 
gnq^ the lay-out of this very artistic piece of 
garden architecture R V Giflard Woolley eon 
tnbutes a helpM study on The Management of 
Small Spaces” Various considerations for the pro 
duotion of vistas, and the moorporation of atone 
pavmg and ornament are given A paik to link 
Karlsruhe with the Rhine is desenbed ^ P Morton 
Shand, and particulars of an mterestmg bird sanctuary 
are mcluded Ckqit R 0 H Jenkinson writes about 
New Shrubs for 01(fF,”had m addition £o descnbwg 
sevenl of the more reosntly mtrodueed shndis, 
diseuaBes possibiliUM for Iheir artistic > groiqimg 
Birdseye’ is a senes of aerial photognqphs showmg 
forma of community housing m England through 
the last five hundred years A J Cobb wfites on 
Tlree Shrgelry’ , outlmmg methods for the tengthen 
mg of bib, ok the complete repair, of damaged trocs 
The use of focal points m deeiga n- very ably treated 
by Harvey Bennett; in an article entitled "Wham 
MniBILookr*' Aaerieaofphotographashowuig the 
flhmimatwn of gardsiAi togetiiw #ith a ahort 
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description, are provided by Waldo Bfaitland Some 
very striking efleota, pr^uoed by flood bghtmg 
trees, are shown ‘ Roof gardens, the Lungs of the 
Future” are given adequate treatment m an article 
by Lady Allen of Hurtwood, who introduces many 
practical suggestions One might advance the 
suggestion that the extremely small spaces’ such aa 
are mohided with the majonty of present day 
houses might receive adequate treatment in future 
numbers, though the editor seems to be alive to this 
need A study of the development of the garden 
city* IS promis^ for the next number (July) 

Rtsearch on Oranges and Related Crofis 
Tmi British South Africa Co has issued a report 
on the activitiee of the Mazoe Citrus hxpenmental 
Station up to the end of 1932 (Oxford Univ Press, 
192 pp ) The Director, Dr W J Hall, and Mr 
W K iord are engaged m a study of the citrus 
insects of Southern Rhodesia, and publish detailed 
descriptions of a oonsideiable number of pests Soils 
of the Masoe Estate are under investigation by 
Dr A A Moms who contributes a paper on the 
relation between soils and fleld practices Special 
attention has been devoted to irrigation cover crops 
and manures Problems of artifloial coloration, 
maturity and transport wastage of oranges have 
engaged the attention of Mr O R Bates The 
work of the Station is comparatively recent, but the 
vanoua problems are being studied with a detail 
which should ensure the production of valuable 
results 

Electrical and Magnetic Units 
BtTLLXTiN No 93 of the National Research Council, 
Washington, reproduces the papers on units pre 
sented before the American Section of the Inter 
national Union of Pure and Appbed Physios at 
Chicago m June last After discussion it was reoom 
mended — that in view of the long use of the classioal 
centimetre gram second umts, no change should 
be made at present, but that the Gaussian system 
should be considered m future, that the practical 
umta — ohm, volt, ampere, coulomb, farad, henry, 
joule and watt — might be extended mto a complete 
absolute system either through the metre-kilogram- 
aeoond or the centimetre- 10’ gm -second, the 
former by preference These proposals will m due 
course be considered by the Committee on Symbols, 
Units and Nomenclature estabfashed by the Inter* 
national Union 

Health of tbs Bnudi Anny duiug 193a 
Lnscr Osn H B Fawcub, director general of the 
Army Medical Services, states that the h^th of all 
ranks throughout 1932 was satisfactory (“Report cm 
the Health of the Army for the Year, 1982” Ixmdon. 
HM SUtionery OfBoe, 1934 2« Od net) The 

admuaion rate to hospital, 412 5 per 1,0(X) of the 
strength, was the knraat on record, and the invaliding 
and oonstantly aiek rates were also the lowest 
reoorded smoe the War All the more impoctan^ 
dtseases have shared m the decline, namely, malaria, 
dysentery, mfluensa, tonsilhtu, venereal di sease s and 


others In omiaequenoe of the high incidenoe of 
tonsilhtis over many years, a Jomt Medical Services 
Comrmtteo has studied the subject, but without 
reaching any very defimte conolusicm as to causation 
or prevention A summary of research work is given 
m the report 

Oennan Exhibition of Chemical Hant 

‘ Aomm a” is the Ausatellung filr ohemischea 
Apparatewesen, the seventh of which is to be held 
at Cologne on May 18-27 under the auspices of 
‘ Dechema”, the Deutsche Gesellschaft fhr ohemischea 
Apparatewesen Ih anticipation of this exhibition 
the Achema Jahrbuoh 1981/1934, a report of some 
230 pages on the pomtion and development of thp 
study and construction of chemical plant, has recmtly 
been published by Dechema at Seelte bei Haimover 
Those who are interested m the exhibition and 
apply before May 10 can obtain a copy of the Jahr 
buoh, which is priced at 10 m , on sending tmly 
0 40 m to cover the cost of postage The “Wissen 
Bchaftliolier Ted” mcludes articles on the development 
of technique and plant construction, on standards 
m apparatus, on welding m the building of chemical 
plant, on instruments for the measurement of 
therapeutically active ultra violet light emission, and 
on the Drawmol process for dehydratmg ethyl 
alcohol The Teohnisch mdustrieller Ted ’ contains 
information conoeming oonstruotional materials, 
laboratory apparatus, tochmcal apparatus, plant and 
machmory The book serves also as a guide to tho 
exhibits We are reminded that in describing the 
sixth exhibition held at Frankfurt am Mam m 1930 we 
said that there could never have been a more compre* 
hcmsive show of aids to chemical manipulation , 
at Cologne 800 firms will exhibit more than 2,000 
types of apparatus and plant, so that tho forthcoming 
exhibition is unlikely to be less valuable and 
impressive 

Congren of History of Mcdiciw 

Ths International Society of the History of 
Mediome has received an official mvitation from the 
Spanish Government to hold its tenth congress at 
Madrid m the second fortni^t of September 1985 
The following subjects, of which the executive com- 
mittee has to select two, have been suggested for 
discuBsion Bpanish colonial medicine , Pre Ckil- 
umbian medicine , the history of syphilis , medical 
folk lore, and the mtrodnction of biologioal ideas 
mto the domam of history, a subject proposed by 
Prof E Jeanaelme of Pans This Congress of 1985 
must not be oonflised with that organised by the 
International Academy of the History of Sciences, 
whmh will be held this year at Barcelona, Madrid, 
Toledo, Coimbra and Lisbon, on September 19- 
Ootober 2 

Tikvtnou Inquiry 

Thb Postmaster General stated m the House of 
Commons on Apnl 30 that he hoped to announoe 
shortly the oompositioa qf a oomimttee which anil 
advise on the conditicns under which any puUio 
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telsviBioii ■ervioe ahould be provided It ia under 
stood that the Committee to be appomted will consist 
of repr e s en tatives of the Post Office, the British 
Broadoaating Corporation and the Department of 
Soientiflo and Industrial Resoaroh 

Db Josnra Pxabsov, who recently resigned his 
post as director of the Colombo Museum and marine 
biologist to the Ceylon Governmont, has been 
appomted director of the Tasmanian Museum, 
Hobart, as from March 1 last 

At the meeting of the London Mathematical 
Society to bo held on May 17 at S p ra m the rooms 
of the Royal Astronomical Society, Burlington 
House, Prof E A Milne, of Oxford, will give a 
lecture on World Gravitation by Kmematic 
Methods” 

Tun Institution of Civil Engmeeni has awarded 
a Charles Hawksley Pnee of £150 for 1034 to Mr 
H G Cousins, for his design of an aerodrome The 
price IS awarded for the best design of an engmeenng 
Mtnictiire combming artistic merit with excellence of 
constructional design, and the competition is open 
to students and associate members of the Institution 
less than thirty years of age 

Kbddky Fuktchbr Wabr Studentships of the 
University of London, each of the value of £310 a 
year for three years, have been awarded to Dr E G 
Jones, for the contmuation of research m spectresoopy, 
and to Dr A C Ofloid, for the contmuation and ex 
tension of research m pure mathematics 

Tkb Fraser Lecture, founded in honour of bir 
James Fraser, is dehvered annually at the Umver 
Bities of Oxford, Cambridge, Glasgow and Liverpool 
m turn, and this year goos to Oxford for the fourth 
tune It will be delivered on May 10 at 5 30 p m 
in the Examination Schools, Oxford, by Prof H J 
Rose, of the University of St Andrews, who will 
take as bis subject “Concerning Parallels” 

Tms Association of Special Libranes and Infonna 
tion Bureaux (ASLIB) will hold its eleventh annual 
conferenoe at Somerville College, Oxford, during the 
week end beginning on September 81 Partieulars 
may be obtamed foom the Seorstaiy of the Aasooia 
tion, 16, Russell Square, London, W C 1 Sir Richard 
Gregory haa agreed to aooept nommftlOn as president 
of the Association for 1634-35 

Tn Rockefeller Medual Fellowahips for the 
aoademio year 1684-1635 will shortly he awarded 
by the Medical Reaearoh Council, and applioatioiiB 
should be lodged with the Council not later than 
June 1 Tlieee FeUowships, of the annual value of 
£850, are awarded to gradutdes who have had some 
trammg m research work m the primary soienoes 
of medioiQe, or m clinical medicine pr surgery, Imd 
are likely to profit by a period of work at a 
university or other ebooen centre m the United 
States before taking up poaitioiM for htglaer tTfifhmg 


or reeearoh m the British Isles Full partieulars and 
forms of apphoation are obtamable fiom the Seoretary, 
Medical Researoh Council, 88 Old Queen Street, 
Westminster, S W 1 

Thx ' Handbook of the Colleotions niustrating 
Elootnoal Engmeenng” (Science Museum, South 
Kensmgton Part 4 ) (H M Stationery Office 2s 
net) givea the substance of the detailed descriptive 
labels asBOOiated with the exhibits m the Eleotno 
Power Collections m the Science Museum By means 
of asterisks, attention is directed to the more im> 
portant exhibits ^duoh have influenced future 
developments It will be most useful to thoee who 
deeire to study the histoncal development of the 
use of eleotno power 

Mbssbs OrrsKHKiM AMD C o (Rabe Books), Ltd , 
174 Fulham Road, London. 8 W 10, now m liqmda 
tion, have issued a special sale catalogue of journals 
and penodioals of British and foreign learned 
societies The list mcludee long runs and shorter 
sets of publications on moat branches of soienoe, 
natural history, medicine, engmeenng and economies 
Among the more unjiortant items is a complete run 
of the AtmdU and Magaxtne of Natural History, from 
the oummenoement m 1838 to 1627, to be for 
the bargain pnoo of £116 This is a low pneed list 
which should appeal especially to libranans 

Apfuoatioms are mvitcd for tho following appoint 
mnnts, on or before the dates mentioneil — An 
assistant lecturer m metallurgy m the University of 
Manchester— The Registrar (May 7) An engmeer 
and surveyor to the Brentwood Urban District 
Council— The Clerk of the Council, Oouned Offices, 
Brentwood (May 7) A lecturer m engmeenng at 
the Wigan and Distnot Mmmg and Technical College 
— ^Tho Prmcipal (May 7) An assistant master to 
teach two of the foUowmg subjects machme draw- 
ing, meohsnios, physics, mathematics, at the Ports- 
mouth Junior Teohnioal School — The Town Clerk, 
Guildhall, Portsmouth (May 10) A pnnoipal of 
Kilbuin Polytechnic — ^Tho Secretary, Middlesex 
Education Offices, 10, Great George Street, West 
minster, S W 1 (May 16) An assistant lecturer m 
physios m the University of Manchester — ^Tbe 
Registrar (May 26) A teacher of electnoal engineer 
mg at Diartford Teohnioal College — ^The Distnot 
Secretary, Education Offices, 16, LowfieM Street, 
Daitford (May 26) A headmaster of the Ashton 
under Lyne Junior Teohnioal School — Q W Hand- 
forth. Education Office, 8, Wamngton Street, 
Ashton undw Lyne (May 26) An Imperial mycolo- 
gist at the Impenal Institute of Agnoultural Researoh, 
Pusa, Bihar and Onssa, India— The High Com- 
missioner for India, General Department, India 
House, Aldwyoh, London, WC2 (May 31) An 
assistant engineer to the Water and Sewerage Board, 
Corporate Area of Kingston and St Andrew, 
Jamaioar-^The Crown Agents for the Colonies, 4, 
Millbank, Loiidoii, S W 1 A woman tutor m mathq- 
roatios at the EdgeHill Training College, Ornuknk — 
The Principal 
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Letters to the Editor 

[TAe Bihlor doet not hold hxmttif retpontMo for 
opmtona Kcpmaed by hu oorr t upondtnU Netthor 
eon ho undortako to rotwm nor to eorrtopond vntk 
tho writers of, rejected moemeenpts tnMnded for this 
or any other part of Naturm No notvoo u taken 
<ff anonymous eommumoattons ] 

Magnetic Propertua of Supracooducton 
I SHOULD like to report the re^ts of expenmenta 
ediloh bear on the recent disooveiy of Meiaaner and 
Oohaenfeld, regarding the magnetio properties of 
matter m the supraoonducting state I feu that our 
results will add something to this original oon 
tnbution and the further oontnbution made recently 
by Mendelssohn end Babbitt* 

Aooording to Meiaaner a results if a supraoon 
duotor be lowered fttim a temperature above the 
transition pomt to a temperature below that pomt, 
with a constant magnetio held applied, wo should 
expeot to observe a change m flux m search ooik 
placed m various positions relatively to the supra 
conductor and the field A supraconducting body 




ns 1 


in the shape of a hollow cylmdet of tm was used, 
and small coils wound about the tm or placed near 
the tm, as indicated m Fig 1 Coil No 1 was wound 
around one side of the cylmder Cod No 2 was 
placed mside the hollow cylinder Cod No S was 
placed near the surfSsoe of the oyhnder tangential 
to the applied field Cod No 4 , was wound so as 
to enoloM the whole oyhnder m the plane of the 
ood No S was placed at the outer sur&oe of the 
cylmder perpendicular to the applied magnetic field 
Aooording to the rosults reportra by Meissner, if one 
applies a mametic field when the tm )s above its 
supraoonditttl^ pomt, and leaves this field constant 
while the temperature of the sample is taken through 
Its transition pomt to a tenqperature defimtely below 
Uie supraccmduoting teraperature, one should observe 
the following In ood No 1, d e crease to sere flux , 
m ood No 2, no change m flux , m ooil No S, m 
crease of twice the applied field mtensity , m ood 
No 4 decrease m flux due to wiping out of the flux 
m tm , m ood No 5, deorease to sero flux 
In our experunents these search cods were arranged 
to be oonneoted directly to a flux meter, and the 
defleotiona were read by means of a lamp and scale 
Our prehminaxy results, which have been cheeked two 
or three tunes, are as follows As the tm ojdinder 
was taken team above the transifkm pomt to below, 
coil No 1 showed a deor e as e of 80 per oeot in the 


flux , No 8 showed a slight inerease up to 10 per 
cent , ood No 2 showed an mcreass of 2S per cent , 
ood No 4 a deoreas e of 30 per cent , and ood No fl 
a decrease of from 80 to 25 per oent m the flux It 
should be noted that ood No 3 projected about 5 mm 
from the surfhoe where there was undoubtedly a 
magnetio field of high gradient and also that cod 
No 6 of necessity enolooed a oonsidemble space 
where the field was not theoretically sero, but only 
relatively weakened The field strengths used were 
approximately 30, 100 and 200 gauss respectively 
Rmeated readings were earned out with the stronger 
field 

This work was earned out with the assistanoe of 
Mr J O Wilhelm and Mr F G A Tarr 

E F Bdbtoh. 

McLennan Laboratory, 

Umversity of Toronto 
Aprd 5 
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Constitution of Hafnium and other Elements 
Taxmo advantage of the exceptionally favourable 
setting of the anode discharge tube used m the analysis 
of the rare earths already reported*, I have obtamed 
further results of great mterest 
Hafiuum gives a mass speotrum mdioatmg five 
isotopes, a weak Ime at 176 and four strong ones, 
177, 178, 179, 180, of which the even numbm are 
rather more abundant Thomim appears to be 
simple 232 , no Ime of higher mass number could be 
seen Rhodium gave the feeblest efleot of any element 
yet analysed , only one Ime, that expected at 103, 
could be clearly detected 
Very mtense spectra were obtamed firom caloium, 
discloemg famt new isotopes, 48 and 43, m addition 
to 40 and 44 previously duoovered by Dempster 
It also appears very probable that a liw at 41 was 
partly due to an isotope of calcium, but the diffioulty 
of making an aocurate estimate of its mtensity and 
the impossibihty of entirely excluding potassium are 
obstaoles still m the way of a defimte proof of this 
mterestmg oonolusion 

Numerous attempts to analyse titanium m the 
past have yielded very moonolusive results Satis 
factory mass-spectra have now been obtamed which 
show its mam line, 48, flanked by four new fhmt 
lines, 40, 47 49, 60, the whole forming a most striking 
symmetnoal group It is noteworthy that with the 
ditoovery of these isotopes and that of argon 38 
recently reported by Zeeman, all the -numbers teom 
8 to 60 are now filled 

New mass speotra obtained from siroonium not 
only show an ^ditionai and fairly abundant isotope 
91, hitherto overlooked owing to insufBoient reeolu 
tion, but also confirm the presenoe of the very rare 
and previously doubtful omstitusnt 90, which is of 
particular mtorestt as it forms with molybdenum 
and ruthennun the bj^tesb known laobono triplet 
Further work with samamun has disolos^ two 
fidnt isotopes, 144 and 160 
Only fbur common elements, xmlladnim. mdram, 
platmum and gbid, still remain to be analysed , even 
with the pre^t setting, all attempts with these 


Cavendish Laboratory, 
Cambridge 
Apnl 21 
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F W Aarroir 
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Small Aflgk Scxttenng of Blectrotu m Hdium 
In July 1933* ooe of ua (B W ), m ooUaboratioa 
with T Emmeraon and J E Taylor, pointed out 
that, m agreement with Mr S N Van Vooriua', 
we had been obtaining ounoua aoattenng efleota 
i wing narrow electron bouna paasmg throu^ helnim 
at low w e eanree 
The eileot, which waa very 
mariced at energiea of be 
tween 100 and 200 electron 
volte, consisted m a very 
obvious maximum m the 
number of melaatically scat 
tered electrons at a few 
degroee out from the mam 
beam Thu result was ao 
remarkable and unexpected 
as to demand iVirther and 
much closer exeunmation and 
with that Old m view a 
special apparatus has been 
set up m thu laboratory 
Briefly, the electron gun ^ 
u rotated slowly and ocm 4 
tinuouely by a eynohronous a 
oleotno motor, the eoatterod 
eleotrona afterpaseingthrough 
a sht ayatem, being analya^ 
fay a magnetie field and the 
resulting apeotrum recorded 
on a phoU^iraphio film kept 
m oontmuous motion by a 


be obtained, aa shown, from which density mtensity 
mformation oan be derived for mterpreting the 
spectral teaoes themsdves 
The anomalous results prevtoualy r^rted have 
not, no far, been oonflnned with uua more refined 
apparatus 

We have measured the relative probabihties of the 
elastio and melaatio (2P) oolhaions at angles vtp to 



1 
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second aynohronoua motor 
Tlie result u a oontmuous 
record of all the scattered 

electrons both elastio and melastio over the desired 
angular range , eneigy and number being simul 
taneously recorded m terms of position on the film 
and photogn^hio density respectively 
Ihe photog^i^ib here reproduced as Fig 1 mdioates 
the elegant kind of record which oan be obtamed 
by thu method The two separate speotoa show 
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the vanatxm m piobabihty up to lO* from the mam 
beam of elastio uupaots, and those which have 
resulted m the two most likely tranaitkou (2P and 
3P) At the ttm of the reomd an to be seen Tour 
wavy traces whufli have been produced by sweeping 
(he electrons (at lero beam aetting) remdly aoroas 
the film with a tune maiking devioe ^ suitably 
aoodnatmg the motioa, a range of wave lengtlya can 
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10° at energies of impact varying between 100 and 
400 electron volte with the results shown m Fig 2 
Here the melastio probabilitna given by the most 
recent form of theory (Maeeey and Mohr)* have 
been taken as the basu and m agreement with our 
experimental results (ftiU curves nuwked 2P) It will 
be seen how very differoit ate the calculated (full 
Imee) and experimental (dotted lines) vahiea for the 
elastio probabibtioe In particular, at the lower 
impacting energies thu divergenoe u specially 
remarkable 

F C PouuranY 
B WmDDIKOTON 

Phyuoal Laboratones, 

University, Leeds 
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Galvanometer Amplificatioa by Photo-Cell 
1m 1931* I described the use of a differentiid plioto 
electric cell connected to a seoondary galvanometer 
for ampbfymg the movements of a pmnary one 
The only suitable cell available then was a cuprous 
oxide one, and the current produoed by it was not 
great enough to allow a quick (and therefore in 
sensitive) secondary galvanometer to be used , eon 
eequentiy, althou^ sufiloient amphflostion was 
obtamed, the movements were slowed Yhu slowing 
of movements u an even greater objection to the 
dermal relay of MoU and Burger amoe the thermo 
oouple mtroddoes a flirtber lag which the photo-oell 
does not 

I have reoenily tested a Weston ‘photrcnio* for 
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the Mune purpoee Thu oeU was opened and a groove 
out down the centre of the duo Lead fueo wirea 
were then uuortod to make contact with the faoea of 
the two halves Thee6 load wires were joined to 
termmals by which the cell was connected to a Kipp 
micro galvanometer of period 0 2 sec With thu a 
five to tenfold ainplifloation can be obtamed of a 
galvanometer of 1 S-5 sec period, without mtro 
duoing any meamirable lag mto its movemunta A 
Moll galvanometer of I 2S aeo period used m place 
of the miorogalvanomoter as a secondary would give 
a ftirther fourfold multiplication an amplidoation of 
at least twenty times It would still mtroduce little 
lag mto the movements of the primary one 
By thu means any galvanometer of sufHoitnt 
steadiness can have its figure of merit moroaaed 
many times For those w^ ocui go to the trouble 
and expense of lumg a sooond galvanometer of short 
period and a photo cell the problem of sensitive 
galvanometers is reduced largely to one of steadiness 
and soro stability , given those amplification with 
a photo cell can supply the required sensitivity — 
to the limit of oourso set by Brownian movements 
of the primaiy gahanometer 

A V Hnx 

University College 
Gower Street W C 1 
March 23 
•j sei iiuiT 8 


Diffraction of Cathode Beam by Simultaneous 
Reflection from two Different Specimens 
Feom tlie first mvestigatioiu of (j P Thomson' 
dealmg with the stnicture of surface layers uji to 
the present tune the mithod of iwing a specimen 
ground flat has romamed apparently without change* 
though the construction of a crystal holder for this 
method is comparatively complicated and the results 
obtaintd in such a way ooimot apparmth bo of high 



degree of accuracy The mvestigation of the siiriooe 
structure by reflection u, however, of great mterest 
We have recently succeeded m obtaining very exact 
results by means of a simultaneous reflection of a 
cathode beam from two specimeiu , one of them 
was a substance the lattice oonstanta of which were 
very exactly known, such as sodium chloride 
As has been shown by H de Lasslo and V 
Cooslet* the cathode beam u hollow The results 


of our study confirm this Therefore for obtaining 
a sharply outlined diffraction pattern it is evidently 
not neceesary to use the entire cross section of the 
cathode beai^ but only one side of it, and this oan 
be done only with a convex specimen From Fig 1 
it can be seen that this method not only gives a 
sharp diffraction pattern, but also simultaneously a 
very sharp spot from the cathode beam may cqipear m 
the photographic plate, so that the centre of the 
rings oan be found at once If a cathode beam is 
passmg between two such convex specimens (Fig 2) 
a double diffraction pattern appears as is shown 
(tig 1) 



Fig 8 


When compared with the method of taking 
suLoosaive photographs one after thu other* wo 
believe our method has the ad\ antagn that the poeaible 
change of high voltages is with simultaneous ex 
posuros of no importMioe Moreover the mounting 
of such a doiiblo spooimen and its setting m the 
beam is exceodingly simple 
A'fuIIcr account of this method will be published 
shortly 

N A Skishacow 
L I Iatakinowa 

Cement Institute 
Moscow 17 
March 0 
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The Polanty of the CTo-ordinate Link 

It has already boon shown' that organic sulphides 
and tertiary arsmes differ markedly m their reaction 
with chloramine T The former give rise to sul 
philiinuies of formula R,S -« in which 

the CO ordinate link is apparently devoid of polar 
properties the arsmes however, do not give stable 
aisiniminen of formula RtAs -» NSOfC,H( because 
the oo ordmate link m such compounds appcuently 
possesses suffloient polanty to oombmo with water, 
producing thus the oorrespondmg hydroxy sulphon 
amides, R,Aa(OH) NHSO/?,Ht This behaviour is 
similar to that of the tertiary arsme oxides, 
+ — 

RiAs -»0 where the strongly polar link induces 
ready combination with water to give Bie di 
hydroxides R,Ab<OH)i 

We are undertaking a systematic study of the 
action of chloramme T on the organic denvativea 
of the elements of Groups S and 6 and the tertiary 
phoephmes m thu res^t come midway between 
the sulphides and the orsmee, the final product 
dependmg pnmanly on the nature of the tertiary 
phosphme Thus tn o tolyhdiomhino gives a true 
phosphmimme, (C,H,)|F (A), and no 
other product hoe been detected tn-p tolylphoa 
phme gives a mixture of the phoephinunme uomeno 
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with (A) and the oorroHponding hydroxy nulphon 
amide, (C,H,),P(OH) NH80,C,H„ (B) Tn m tolyl 
phoepiune apparmtly gives no phoaphuumino, the 
only product isolated being the hydroxysulphonamide 
isomeno with (B) 


♦cm, 

^NS0,C,Hj 


These remiltH are apparently determined oliiedy by 
the position of the methyl group relative to the 
pho^liorus atom. The oo ordinate link m (.4) will 
tend to give the P and N atoms a weak poaitno and 

negative ohaigo respectively, (CtH,),P -► NSOjCjH, , 
simultaneously, however, the polonty mduoed by the 
three o methyl groups will taid to give the P atom 
a negative charge Thu polarity of the oo ordinate 
link IS thus suppressed a^ a stable phosphinimine 
results In the p compound, the efloot of the methyl 
groups IS Bunilar but, owing to the greater distance 
involved, definitely weaker hence the formation of 
both the phosphitummo and the hydroxysulphon 
amide In tho m compound however, the polarity 
induced by the methyl groups reinforoes that of the 
00 ordinate link, and therefore, as with the arsmiw, 
the hydroxysulphonamide alone results 
Tins mterpretation of our results obviously requires 
« onsiderable further conhrmation, which we are now 
st'eking with aromatic pliosphines oontammg other 
electropositive or oleotronegative groups mean 
while, alijihatio phosphines apparently all give stable 
phosphmimineH We are also attemptuig to prepare a 
cLssynunetno phosphmimine, R|RaIl,P -« NbO|C(H„ 
in which R, contains an acidic or basic group for salt 
formation since such a compound should clearly be 
capable of resolution into optically active forms 
E J Chailiw 
F O Makn 

Chemical Laboratory, 

University of Cambnd^ 

March 29 
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Muluple Lauc Spots from Aluminium Crystals 
iNviBTiOATiiro the distribution of tho mtensity 
along the Laue spots from thick (6 mm ) dafoimod 
alummium crystals, we have found that it depends 
strongly upon the degree of the plastic deformation 
Ihe spots from a thick undefonnfld crystal arc 
elongated radially and uniformly black (Fig 1) 
Uaoh portion of the spot is formed by rays reflected 
from a oorreiponding regum of the crystal along tho 
beam The spotB from the same oryst^ only sli^tly 
plastically dkbimed (0 6 pw omt) are no longer 
uniformly black (Fig 2) llie blackening increases 
on the imds of aU spots and also m the inner parts 
of several spots The spots become double or triple 
and aunihtf to the multiple spots which have been 
described m other mvestigations* Thu result uidi 
cates that the extoior layers, and oertam layifs 
Situated mside, scatter more energy and therefore 
are more unperteot than o^er layen We conchide 
that the degree of the plastic deformation and, 
therefore, tiie distnbution of the residual streases 


along tho path of ^e beam are not uniform The 
dependence of the doubling on the distance ftom the 
crystal to tho photographic plate w an mdioation of 
the focusing property of the differently oriented 
bloidw, situated along the pa^ of the beam (tho 
beam was one of sm^ divergence) It seems that 



multiple Laue spots which have been draoribod m 
previous investigations^ may be due to the reversible 
or irreverHible changes of the perfection of the crystals 
and also to tho focusing in the case of tho deformed 
ciysfals 

A Komar 
W Obukhotf 

Physical Technical Instituti 
of the Ural, 

Leningrad 
March 9 


Height of the Aurora m CaxoAs 
Dvriko the winter of 1982 33, a number of 
measiiromentB of the height of the aurora borealis 
were mado at flaskatoon (lat 62 07' 63' N , long 
100" 37 47' W ) It was foimd that the height at 
whith tho lower limits of tho auroral arcs and bands 
were most frequently seen was 106 km , a value m 



close agreement with that found by Stermor and 
others m Norway Fig 1 shows the distrihubon 
ourvo, the numbw of auroral pomta measured being 
plott^ against their height in kilometres ha plotting 
thu curve, 220 pomta were used and they were 
taken m 6 km groups 
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StwiiMr* has stated that the lower linut of height 
obaeived m Norway u 80 km In oonneawn with 
this, our obeervationa of April 10 and ^>nl 80, 1088. 
am particularly mtereahng On them two oooasMxu 
benda were photognudied the knm' lumta of which 
wem at a height of only 60 km Thirty seven measure 
mente were made on auroral features the heists of 
aduch WCTe lem than 80 km , and eighteen of these 
showed heists of less than 70 km . the lowest re 
corded being 89 km In these photognqiha the 
intensity was good and the edge of tlie aurora olearlv 
defined llie ^oulaticna were made by the netwoik 
chart* method of Haiang and TcnsbMg', and the 
direction of the displacement of the aurora relative 
to the fixed stars was quite favourable The length 
of the base Ime used for the photogr^hs was 112 km 

In addition to the results desonbed above, several 
measurements were made on long ray structures in 
the aurora One of these was found to extend ftom 
a height of 386 km at its upper limit to a height of 
71 km at its base, while a second extmdad ftom 
156 km to 74 km It therefore appears that, m 
Western Canada, the lower Imut of the auroral dis 
plays IB nearer to the earth s surface than m Norway 

These results will be published m detail later as 
part of the Canadian contribution to the International 
Polar Year work 

T Aviy 
I J WitSOH 

University of Haskatohewan, 

Saskatoon, Saskatchewan 
March 10 
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Meteordogy of a Gliding Plight 

As meteorologists have shown a oertam amount 
of interest m ^ expenenoe of glider pilots, the 
following brief account of my flight from Dunstable 
to Rayleigh in Essex, on April 22 may be worth 
recording 

The flight was made in a performanoe sail 
plane too Rhdnadler 82, hand launched from 
Dunstable Downs, which at this pomt rise some 
200 ft above the surrounding country and about 
880 ft above sea level The wmd direction was 
afqwoximately duo west and velocity about 8 m p h 
At 10 30 am cumulus clouds formed rapidly, and 
on taking off at noon the sky was three quarters 
covered with this type The instrumentu earned 
were a barograph, an altunetor, air speed mdioator, 
variometer and compass 

After slope Boanng for a few mmutes at a height 
of only 100 ft I d^eoted the nsiqg ouirent un^r 
a smaU cumulus and promptly circled m the manner 
of the oonveoticm soaring bu^ The maohine rose 
steadily some 2,000 ft , when I decided to fly up 
wrmd under a much lar^ cloud which uipea^ to 
be m the process of formation This dsoimm proved 
very beneficial, as <mly a few hundred feet were lost 
m UM journey, and hei^t waa very rapidly tsgamed 
under the cloud At 8,800 ft I entered the cloud 
base and thus oommeno^ tny first cloud flight with 
natber parachute nor appropriate mstruments — a 
distmotly stimng experience Tlie rising ounent 
inside the cloud wras considerably more violent than 
undmneath it, so much so that one felt defimtely 
forced mto the seat Unfortunately, my variometer, 


an expenmental type, was i 
so I cannot say what waa the r 
I wneresd ftom the aide of tiie oioua ac approximawiy 
8,000 ft above the start m brilliant minahme and 
steered m a south easterly direotioa, finally landing 
near Southend , an approximate distanoe of 64 miles 
from the start 

The flight oonld undoubtedly have been prolonged 
but for the fact that London’s smoke oauaed a tmok 
hase, and the cloud form degenerated mto a stratiform 
type with only a weak nsmg current 

The lowreat altitude recorded wu 1,200 ft, but 
oirohng under and mto a oloud agam restored me 
to 6,000 ft 

Pertiaps meteorologuits could tell iis if a sensitive 
thermometer would be useful m detecting ruing air 
and also mdicate, generally, how sailplane pilots can 
assut the science of meteorology 

O E COLUKS 

London Qliding Club, 

Dunstable, 

Beds 


Field Studict and Phynology: a Further Correlation 

In a previous letter to Natdbx* one of us directed 
attention to certain stnkuig correlations between the 
findmM independently arrived at by physiologists m 
the laboratory and students of bird behaviour m the 
field Smoo then a fkirther paralleliam has oome to 
light which it seems of sufficient interest to reoord 
Wieaner and Sheard* state that pcurtial removal of 
the prepituitary m adult male rats usually results 
m what they style partial diaerotisation' The normal 
oopulatoiy process consists m a definite and rapid 
sequence of acts In paiiialW hypophyaeotomiaed 
males, the sequence u usualty slow^ down and 
interrupted, oonawting merely of heaitaat acts of 
mountuig, often abortively repeated many tunes 

Observations on moorhens (GUBmafe Moroput) 
show that behaviour of a sumlar nature u often 
encountered m the wild state Hero too the normal 
male mating proceea consista of a aequence of actions 
usually performed very rsqndly ao as to appear like 
a unita^ act During oold disagreeable weather, 
however, the sequence u often much slowed dowm, 
and mterrupted m the middle For example, idter 
mounting on the female’s back, the male may appear 
oonftued, and after an mterval of hesitation descend 
without proceeding fbrtber Or the sequence may 
be mterrupted earlier, for example, after the male 
has merely placed a foot cm the female’B back A 
curious foot IS that such moomplete sex behaviour 
usually ends m the male viciously pecking the 

Such behaviour is to be observed in the same buds 
which on previous fine days had been mating 
normally The cold appears to act more or leas 
quantitatively, vsiy ow weathsr entirety ex 
tingunhing all sexual bdiaviour, moderate eold 
rnduemg only sbg^ ‘diaerotisatiGn’ Poultry keepen 
are famibar with aimilar effeota of oold weather on 
cooks 

Pavlov* has observed similar phenomena in non 
eexual reaotums in his expenmental dogs, both as 
regards the dissooiafaon of aota nomialty aasooiated, 
and m the slowing dpwn and the meamngless 
repetition of acts In addition, ’neg^visnr, a 
nmUve rsaotxm to a stimuhis wduoh usually 
induces a positive reaction, is often seen this may 
be oompared with the m^ mooiben’s inoomptotc 
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aexual behftvioar tecmiiuitiiu m tn attedi on tbo 
female Pavlov epeaka of theae phenomena a* 
hypnotic, and aaoribea them to qieolal typea of apread 
of inhibition m the oortex 
We have tfaoa afanilar modi/ksationa of nonnal 
action doe in one oaee to glandular deficiency in 
another to depreaaaat axtamol oonditiona and m a 
third to paychologioal oauaee Further mveatigation 
of auch phenomena, whether m the field tir the 
laboratory, ahould be of greet mtereet for the aoienoe 
of animal behaviour 

JnuAw S Htnojcy 
Euot Howard 
King a CoUem London W C 2 
Clareland Stourport 
April 12 
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Rings of Cork in the Wood of Herbaceous Perennials 
Avfakbntly the only plants reported to have 
Hucceanve nnga of true ooik in the wood are certain 
species of Stdtm ' ' There are, however, the closely 
related ooeea of Oenttana eruaata, Aeonttum Lycoc 
Umum, Salma spp •, Dtlphtneum app * * and Mertetma 
spp *, m which cork developa to some extent in the 
xyiem but is rarely found there in the form of con 
oentno layeta In these plants, as also m Sedum spp 
mtemal oork la said to arise in connexion with the 
sphttuig of the rhisome or root mto strands and the 
segregation of vascular bundles directly oonnected 
with effete leaves and annual shoots There ore also 
on record* examples of localised and anomalous oork 
layers round mups of vesaels m the wood of vanous 
cpemes Finidly there is the case recently described 
by Lemeale* of oonooitno subensed layers in the 
wood of Hymenoerater spp , but here, no oork 
cambium is formed and the subensed layer is properly 
desonbed by Lemeale as a peeudopenderm 
My discovery of oonoentno nngs of pendenn as a 
constant feature, m the wood of older subterranean 
organs of seve^ herbooeous perennials, namely 
Bptialnum angunhfohvm, L E kOifolma L G<auni 
eoeomea Nutt su^ ArUmtma dmmmaUmdes, Pursh 
IS therefore of mtereet In the first of these speoios 
the honaontal roots, likewise the underground 
stumps* of former aanal stems, may hve for many 
yean, and each year may send up flowering shoots 
As many as twenty oonoentno nngs of pendorm have 
been observed m the wood of old roots, while numbers 
ranging fiom one to ten have been oominonly en 
oountersd The ‘wood of this speoMO motudes not 
<Hily vessels and fibres but also a laiga,«roportion of 
phloem and pannohymatous ekmsnts Eaoa summer 
a sooe of pendenn atiaea m the parenohymatous 
part of the wood formed near the oloee of the previous 
summer, or leas fiequeot]y m a more deep seated 
position m the wood When mature this mtonylary 
pendenn oonummly oauMo of two or three layors of 
cork oelk with alternating layers of non-subeneed cells 
<nie pomi of ohief mtereet here la the development 
of mtorxylaiy pendenua m relation to the dymg 
down of flowering shoota and fiie ongm of new a nnuJ 
■hooto Each new mtecxylary pendenn onaerim 
June, between the wood that eerved teat year's aenol 
stem and the thm sheet of new wood oornieet m g 
with the young dioots Above the pomt of meertion 
of the rqipennote of the new ahoota, very httie, if 


any new xylem develope, and in that region this 
mtemal periderm makee oonnexurn aoroas the phlosm 
with an external pendenn Furthermore, the inter 
xylary penderm extends as a oontmuoue layer 
throughout the entire subteneneon system with the 
exception of the younm roots As a oonaequenoe, 
the various tissues m tofeot oonnsxKm with the new 
shoots are segregated by a bomer of oork from 
necrotic tissuea as well as firom the older wood The 
younger parts flttmg in sleeve bke fashion over the 
okier decadent cylinder ore therefore proteoted 
against possible desiccation and mvoaion of de 
structive organisms For as the stunqi of a floral 
shoot diaoigaiusee a broad hollow path bordered 
mainly by aoft tissues becomes exposed to vanous 
extort agencies Thus the mtorxyteiy penderm 
may function m somewhat the same way os does 
subensed tissue below the abscission layer of a leaf 
Persistence of planta m particular locations may be 
largely due to the protection afforded by this mtemal 
Kuterisod bamer 

In both speoiea of Eptlahtum and in Oaura eoemnea, 
fission of older rooto into strands oommonly oooun 
This phenomenon is related to the ocounrenoe of 
oonoentno nngs of mterxylary oork and to the mode 
of production and dying b^ of shoota and of 
rootlets Naverthatesa fission m these species diffon 
in oertam important respects from aU previous^ 
desonbed examples* * * * * of this phenomenon 

The disoovery of mterxylary ooik reported here 
raises questions regarding the general ooourrenoe and 
the Bifpufloanoe of the mtemal subeneed bskmar os 
well as questions oonoemmg the i^ysiology and 
ecology of perennating herbs devoid of this straotural 
feature I would welcome referenoee to hteraturo 
and ooDunents bearing upon these problenui Detailed 
desonptiona of the subtorranean organs of tbo Speoiea 
m hand are now being prepared for pubboation 
L H Mou 

Umvenity of Alberta 
Edmonton Canada 
March U 
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The Ncutnno 

Althouoh it seems very unlikely that neutrmos, 
after having been emitted m a nuclear process, give 
rise to any detectable ionisation*, we would like to 
point out that it is not mqmasible m prmoiple to 
decide experimentally whether they exist 
One possible experiment would be to check the 
energy batenoe for tiie artificial p decay Take, for 
example, the prooeoa 

B«* + a N« + neutron 

N‘* -• C** + s+ + ncutnno 

One can sRfoly atisume that if tlm poaitive eleotron 
u emitted wifii the greatest posauito energy, the 
katetwenergy of the nefitnno will Just baiero The 
batenoe of enetB^ m this case will tberafen datarmme 
tMmassoftbeneuMteo For this puipoae one would 
have to knost the mase defoote of B**, 0** and tha 
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neutron* the kmetio enei^ of the a particlee aiul the 
neutrone and the uppear lunit of the tpeotrum of tho 
emitted poeitive electrons 
A second way of dooiduig the question would bo to 
observe tlie recoil of the nucleus in p decay With 
natural p rays this is in practice unpoasible because 
the recoil energy is too small but the nuclei involved 
m artificial 3 decay are much lighter The kmetio 
energy of recoil of a disintemting N‘* nucleus would 
bo of the order of some hundreds of volts if there were 
no noutrmoB If the ncutrmo hypothesis is correct 
there would be a defect of momentum which would 
be umquely connected with the lack of observable 
energy m each individual process 

In addition to the nuolw processes mentioned in 
our previous communication it may also be expected 
that a nucleus catches one of its orbital electrons 
deoreasee by one m atomic number and emits a 
neutrino (A corresponding process with increase in 
atomic number is not possible because of the absence 
of positive electrons ) This process further lunits the 
possible mass dtSerences between stable neighbouring 
isobares and partioularly between neutron and 
proton If the hydrogen atom is to be stable we must 

Proton + electron < neutre n + neutnno 


Th( probability of such a process is less them that 
of a process involving emission only the energy of 
tho neutrmo being the same The reason is that the 
momentum of the electron which enters m the third 
power IS about a hundred times smaller But even 
for a surplus energy < f 10* volts the life period of 
hydrogen wouli be only 10** yean which seems 
incompatible vTith experimental facts If therefore 
the neutrmo is not heavur than the dcotron the 
m utron must be at least as heavy as tho proton 
H Bkthe 

Physioal Laboratory R Pbixbls 

Univemty Manchester 
April 1 
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Optical Constants of Alkah Metals 

A MUMBKR of recent rosoarohes* liave shown that 
electrons m some metals — m tho first place in alkali 
metals -can be considered with suffloient approxi 
mation os free The transponsicy of alkah metals 
m the ultra violet region disoove^ by Wood* lias 
been recently explained by Zener* from the pomt 
of view of tree electrons Immediately after the 
publication of Zener a oommunioation we oaloulated 
the optical constants n and k of the alkali metals 
using the free electron m model and tokuig mto 
account the collisions of the oleotrons with the atomic 
lattice and we obtamed satufootory agreement wi^ 
the measured values 

Kronig in a recent letter* states that the calculation 
of the optical constants of alkali metals con be 
earned out with the help of the fonnule of his dis 
peiwon theory m metollio conductors if one takes 
mto consideration only the free electrons In oon 
nexion with this it » mtsresting to note that our 
oaloulationa based on the simple Sommerfeld theory 
of metals give the same results as can be inferred 
flrom the oompanaon of our results with the numenoal 
values publiaoed by Kronig Our caloidattons have 
been made taking mto aooount (1) the motion of 
firee eleetrons under the influenoe of the variable 


external field (8) the collisions which stop tiiis 
motion The average velocity of deotrons was 
oaloulatod m just the same way as m the Lorentz 
theory of the collision damping With this average 
velocity the ouirent is obtamed which is substituted 
in Maxwells equations The oomplex dieleotric 
constant is given by the final formula 

(wt)‘ m,* wt 

* w* 1 + («t)* * «• I + («t)* 

where » 4nNe*/m and t is the time between two 
suceemive collisions of the ftee electron with the 
lattice calculated according to the Sommerfeld 
formula from the speoiho conductivity The formula 
contains two parameters which are determmed by 
non optical measurements (1) the specific con 
duotivity e (2) the number of electrons N per 

n H 



cm ' Putting I o (n — ik)* we obtom n and k 
represented for the ease of sodium by the ourvea m 
Fig 1 Dots and oroeees denote the measured values* 
n and k 


The soattenng of experimental values is very large 
which 18 explamed by the low aoouraoy of measure 
ments due to the difficulty of preparing a clean 
metollio surface For potoeeium the agreement with 
regard to n m the region of small values is somewhat 
worse but the order of magnitude remains tile some 
The values of k m this case earns out better than 
for sodiuzn Whenur < 1 our formuln go over mto 
the olassioal expreosions of Drude 

J Hubgim 

Physioal Mechanical Institute 

N FnuBmxo 


Physical Technical Institute 
Leningrad 81 
Maroh 13 
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Research Items 

Ptthology and Dcfonnation in Anaent Egypt A theory the atreeta, while the crowd sing obsoene songs and 

to account for the peculiantiea of the human body as spnnkle one another with reddened water The fool 

depicted m the art of Amama recently put forward is called King of the Hah festival In many districts 

by Herr Felix Proskaues is discussed by Dr Edith M an earthen maftea is erected with three graduated 
Guest m Ancxen! Egypt and the Eaet, 1938, Pta 3 4 floon, on the topmost of which an idol of the pre 

The theory in question sug^ta that rickets was siding deity is seated for purposes of worship This 

widespread m Egypt from Ae tune of the Helio structure bears a close resemblance to the ziggurat 

pohtan priesthood, who derived their influence from The Holt festival, it is noted, does not appear m the 

the discovery of the healing powers of the sun, thw Vedic literature, and is evidently a feast of the 
also explaming Akhenaton’s devotion to sun worship people 
As Bgauist this theory, it is pouited out that neither 

was the anti rachitic vitamin D likely to have been Transport of Tetanus Toxin to the Central Nervous 
deficient m the food of the ancient Egyptians nor System Tetanus or look jaw’ is caused by the action 
were the conditions of their life such that they would of tetanus toxin upon the bram and spinal cord A 

have suffered from a deficiency of sunlight owing to wound becomes infected with the tetanus baoillusi 

avoidance of excessive heat dwarfism, of which which there forms its poison or toxm, and when the 
there are representations in Egyptian art, is not toxm roaches the contra! nervous system, the spasms 

rachitic but achondroplastic Five, and probably all and convulsions characteristic of the disease result 

SIX, of the representations of dwarfs at Amama In the past it has been held that the toxm is not 

exhibit the mward tinning feet due to talipes, which conveyed by the blood or lymph, but by the nerves 

18 of a pathological origin quite different to rickets themselves, c ither by the nerve fibrils, by the neural 

Turning to the evidence of osteology, among the lymphatics or by the nerve tissue spaces according 
thousands of skulls which have been exummed, there to different hypotheses Those views are not accepted 
IS no evidence of nckots It is suggested that the by Prof John Abel in his ptesidential address to 

peculiar head form of the royal Smily is an m the American Association mooting at Boston m 

heritanoo of hyperdohchocephaly due to a deformation December last (jSctence, 79, 1934 pp 63 and 121) He 

of the pelvis , but there is no evidence to support the points out that there is no valid evidence that nerve 

view that hereditary doliohoccphaly could be pro fibrils convey toxm Experiments with convulsant 
diicod in this way, or that a flat pelvis prevailed at dye stuffs show that these reach the brain by way of 

any time in Fgypt The figuro4 given by Dr O M the circulating blood As regards the neural lymph 

Morant from early predynastic to Roman times show atics, recent anatomical studies show that these 
no evidence for any progressive rachitic dolicho do not diseharm mto the oerobro spinal fluid, but 

ccphaly Although owing to the destniotibility of into the lymph glands of the general lymphatic 

the pelvis the ividence is not exhaustive, no flat system nor does it seem possible that the tissue 
poll is has been recorded The exaggerated feraalt spaces of the nerves are capable of conducting the 

waist found in certam of the Amama figures is toxin Prof Abel concludes therefore, that tetanus 

probably due to a ritual dress toxm reaches the central nervous system by the 

circulating blood He also finds that, contrary to the 

Seasonal Fcstivali in Sumcria, Pctiu and Indu In the old ideas, after an mjeotion of toxm, tho toxm does 

Indian Antiquary for Deoemtior, Dr B C Mocumdar not quickly disappear, but consideridrle amounts 

institutes a corapu'iaon between two Hmdu social persist m the blood and lymph up to the time of the 

customs and the mbylonion and Persian Saciea with death of tho animal 

the view of illustratmg the historical significance of 

the former Of these, one is a very ancient custom Crabs in Corals The crab genus Cryptochxrus oon- 
obtaining m the ChauhAn ruling houses of Sonpur and sists of small crabs occupying pits m heads of hving 

Patna m western Onssa, the object of whi^ is to coral There is no moons of bonng mto the oond 

give a fresh lease of life to tho ruler in a magical way skeleton, therefore the pit is produced by the growth 
In the bright fortnight of the lunar month of Alvm, of tho coral about the crab, which when young 

a Brahmm goes out nding on a pony, declaring that settles down m a oahcle, causes tho death of the 

he has bect^ ruler of the territory Ho returns to polyp therem, and remams more or less passive while 

the palace to doff his authority m a ceremonial at the Lvmg material is gradually laid down about it 

the close of which the rajah takes his place It is to by the activity of the surrounding coral polyps 

be noted that the Sumenons beganJAheir year m Dr C H Edn^dson ( 'Cryptodiirut of tho Central 

the autunm, just as m ancient India, where the Pacific”, Bemiee P Bithop Miueum, Ocaanonal 

carnival of the Lord of Misrule’ took place In this Papert, 10, No S , 1988) describes four new species 

festival a pseudo king was set up during the five or and gives notes on two others One of these new 

SIX days of the canuval, and on the final day he was species, C mtnnfiw, is shown to have a peculiar loea 

hanged or scourged At a later period, m Babylonia which has a close resemblanoe to that of Hqpio 

and Assyria the New Year was transferred to the eoromus marmtptaht, Stnnpson, inhabiting galls on 

vnng , but the old calculation was retained and many species of corals, an mteresting fkot which 

there were thus two New Year festivals, the custom helps to clear up the question of the oiBmty of the 

also passing mto Persia The Persian festival shows two genera, about which there has been some dis- 

a close resemblanoe to the Hindu Hoh festival In oussion C mmtUus is a small species, the female 

the Soona festival a bogus king rode naked thrdagh with carapace only 3 mm long, mhabitmg pits m 

the crowd, over whom reddened water canned m pots CyphatOm oaiUina ami Leplatinm purpwea Some 

was beqiatteted lii some of the viUages of Bengal of the pita conoqaUng Oie femidea reach a depth of 

the practme still snrvlvM of dressing up a fool m a 18 mm and numy are curved or angular m their 

fimny feahxm and oarr3rmg hhn on a litter through course The mali^ about 1 5 mm long, do not 
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inhabit ttia pita with the femalea, but an found 
OB t^ auifaoe of the ooial m ahallow depnanona 
or m a ooJiole m which the ooral polyp haa been 
deatroyed 

Syatcmatic Poaiuoa of StioautopoioidB In a paper 
on Oypnna plana and on the aj^tematio position of 
the Stromatoporoids (Quart J Siren Set , 76, Pt S, 
Jan 1984) Prof 8 J Hiokiion atatee that the study 
of the oolleotion of larm qieoimens of this nieoies 
made by Prof J Stamey Gardiner m the Indian 
Ocean suggested to hun there was soma relationship 
between theae lam Foramimfera and the ancient 
Stromatoporoids Recent mvestigation of speounena 
collected by Dr Croasland m Tahiti has confirmed 
his opmion and he has now no doubt that the 
Stromatoporoids were Focammifera, a view that was 
held last century by W B Carpenter and others All 
the speoimais from the Paoifio and Indian Ooeans, 
the Red Sea and the West Indies belong to the same 
variable species and this may lead to a reconsideration 
of the validity of the specifio diatinotum of many 
other sedentary Poraminifera Two small examplM 
of Oypema are described , they are thm flat dim, 
U 0 and 0 9 nun ui diameter respectively, and each 
exhibits a central chamber surrounded by a spiral of 
five or SIX chambers, and a thm crust of thm walled 
acervulme chambers It is suggested tfieae may 
possibly be the miorospheno forms, the large encrust 
mg examples bemg the megaks^eno forms A 
detailed description of the enorustmg forms is mven 
The systematic position of the Stromatoporoidea u 
fully discussed and the author pomta out that if the 
current view is mamtamed that the fossil forma re 
fsrrod to the Stromatoporoidea were Hydrosoa, then 
It follows that the Hydrosoa were m existenoe m 
Early Pabeosoic times , but if as the author con 
chides they were allied to recent Forammifera, then 
there is no clear evidence of the existence of Hydrosoa 
earlier than late tertuuy tunes 

Cl assifica t io n of the P^ipy The cultivated poppy and 
the sesame have been (he mibieota of details mvesti 

r ms by the Institute of Plant Industry, USSR 
The Poppy (Supplement S6, HuO Ajtp Bet , 
Om and Plant Brttavng 1983, Institute of Plant 
Industry, Leningrad), Vesselovakaya offers a new 
olasBiflcation of Papaver eomntfmm, L baaed on 
geogn^hioal and eoologioal prmoiples The author 
also gives an mteroetmg histonocd survey of the 
cultivation of the crop for both oil and opium , this, 
together with Imguistio evidence, w used to support 
his hypothesis about the ongm of the cultivated 
poppy The mvestigation is based on a oolleotion of 
1,600 samples of se^ ftom various parts of Europe 
and Asia, all of which were sown m diflerent stations 
m the USSR The species falls mto a series of seven 
individual geographical races, formed under the 
speoial olimatie features of eertam areas The parel 
Miam of ecological types of the cultivated and 
dehnoent pappy indicate that the biological dif 
ferenoes of form withm the speoiee are due to the 
prolonged action of various eli^tio conditions which 
occur over its area of distribution, stretohmg from 
the Atlantic to the Paoifio, and fr^ lat fiPIf to 
India The author differs ftom Baailevakaya m 
attaohnVg no value to the open or oloaed oooditioo of 
the cMBule for ola s siflcation poiposes, and m dividmg 
the sw spedea mto a g rea t e r number of varietiee 
aoedrdmg to the colour of the flowers and the alugie 
of capsule 


Antmhinuni Rust Sni^idragatu have reoentty been 
observed to suffer from a rawer seven rust disease 
Mr D E Green, mycologist to the Royal Hortioal 
tural Society, first notioed the trouble m the early 
summer of 1988, and has smoe found that many 
gardens are infected ( Antirrfamum Rust, a Disease 
new to Great Bntam, caused by the Fungus Pwxmta 
ontwrAuM. Diet A Holw ’ J Bey Bert Soe ,69, 119 
Feb 1984) Symptoms of the diaeaas are described — 
brown coloured pustules on the under sides of leaves 
— and the frmgus is shown to produce uredosporee 
and teleutospores The latter can germinate to form 
basidiospores but these cannot apparently infect 
snapdragon plants and no alternative host is yet 
known It is suggested that the fringus persists on 
plants kf^ through the wmter, and poduoes uredo 
spores mien conditions are suitable Control has 
been effected m Canada and Amenca by duatmg 
infected plants with flowers of su^ur, whilst the 
temperature is mamtamed over 78° F at least twelve 
hours a day for three days 

v/ Protection of Stored Rice Aocording to a Mail 
Report issued by Science Service Washmgton D C 
a new method of proteotmg rice stored m bulk from 
insect attack has been tested by Dr E R de Ong 
oonsultmg entomologist of the oily of San Francisco 
Weevil injury to stored stocks of rice becomes very 
severe when the stores have to be earned througjfi 
the summer until the late fall If unchecked, it may 
result finally in an almost complete destruction of the 
nee It has been found that ooatmg noe with finely 
powdered calcium carbonate has given encouraging 
results under experimental conditions In a jar of 
uncoated nee, living noe weevils and bran bugs were 
mtrpduoed A similar number of these oreatures were 
likewise placed m onoUier jar to which one per cent 
of oalomm carbonate had been added At the end of 
the year following the hot summer weather, the 
number of weevils m the coated noe remiuned 
stationaxy, that is, there had only been sufficient 
breeding to equal those which died In the uncoated 
noe the wee^ hod moreosed by more than cme 
thousand per cent The weevil attack m the unooated 
noe resulted m a loss m wei^t of 42 per cent — a 
oubio foot of the coated noe weighted 76 pounds, and 
tho unooated rioe 44 pounds 

Jurassic Ccphalopods of Kacfah (Cutcb) The ‘ Revi 
lion of the Jurassio Cepholopod Fauna of Koohh 
(Cutoh) byDr L F Spath, which has been m oouree 
of pubboatKHi since 19l7, has now been completed 
(PaUmmt Indtea, NS, 9, Hem 8, part 6, 1981, 
pp 601-688, pis 108-184, part 6, 1938, 669-946, 

pk 126-180) Althoucdt nominally a revisioa of the 
woric of Woagen (1876) it deals with a vast amount 
of new material T^ author has examined more than 
6,600 specimens, m which he recognises 88 speoiea of 
belenmitee, 18 of nautih and 681 of ammcnltes The 
deports, which have on estunated thickness of more 
than 6,000 ft, range m age from Bathonuui to 
Titbonian and show a genmd agreement with the 
stmtignqiluoal suooessian m Europe The systematw 
part of the monograph, dwalmg with 666 species, 
may appal the stratiaraphioal geologist, but ns wdl 
read with interest tbs oonohwng ohapters on the 
analystt of the flnma, the palncntologioalcanolusMma, 
and the oonqiarisan of the frupa wi^ those of suailM 
age hi all ports of the wcsld The author r^eola 
Buckmon’s yieir of the uuiveaial diatnbation of 
aa sinoe, at the p resent day, no gRMqp 
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of "»»«"« animal! ahoiwa a «<^d wide range, and 
moreover m the Kaohh ftuina at leaat 400 out of the 
566 qpeoiea are to be regarded aa looal in their dn 
tnbution Waagen noticed the identity or reaemblanoe 
of wme qieoiee to thoae found m Europe eapeoially 
m the He^terranean region Further work, however, 
has oonsiderably radueed the peroentam of the 
iqpeoiee oommon to the two regiona Unlike many 
polnontologiBta, Dr Spath, aftw a prolonged and 
extensive study of ammonites, has oome to the eon 
elusion that the evidence of ontogeny is of very httle 
value as an indication of pbylogeny and may be 
altogether mislead mg Similarly, current views on 
orthogenesis find no favour m his eyes We also read 
(p 837) that faunal identity m dirorent areas ‘may 
indicate anything but oontemporaneity” A summary 
of Spath’s views on the evolution of the Cephalopoda 
has been given elsewhere (fiiol Reo 7,4,418 1933) 

A New Test for Large Minors In the Apnl number 
of the Obtervatory appoara a report of the meeting of 
the Royal Astronomical Society at which Prof 
Zemioke propounded the wave theory of Foucault s 
test and a new method of testing optical surfaces 
and Mr Buroh described the praoti^ apphcation 
of Zenuokea method The method is extremely 
powetfbl, and errors m a mirror surface of the order 
of a tenth of a wave length of light show up very 
clearly An advantage of Uw new method is that thie 
and low areas of the unperfeotly shaped rauror 
appear m diflarent ooloun and it is muon easier to 
dooide whioh u a high and which a low area and 
polish aooordmgly It is unpoaaiblo to do juatioe 
to the method m a few words, but bnefly, it 
ocmsiata m lUummatmg the mirror with a pm hole 
source, and examining the image of this source 
throu^ a tmy disc which retards the phase of the 
light by a fiction of a wave length Hr Burch 
makes thess phase discs by pouring an acetone 
solution of resm mto water and ooU^mg the glo 
bules of resm which are precipitated Those are then 
pressed mto small discs between microscope shdes 
The smallest discs are about 1/400 mm m diameter 

Copper Ondc Rectifien m Ammcten ud Vdtmctcis 
For the measurement of small 'alternatmg currents 
and voltages, the copper oxide reotiflor ui^ m ooa 
junction with a moving cod instrument possesses for 
greater sensitivity than any other arraiuiement It 
IB probable that this oombmation will be used ex 
tensnroly m the future H«ioe the paper read by 
Dr £ Hughea to the Institution of Eleotno^ 
Engmeers on March 3 on the accuracy of these com 
bmationa is a timely one His teste show that the 
rntroduotum of a rectifier mto a oumut dutorte the 
current wave and oausea a reotiflw, ammeter oali 
bratod as usual with a sme wave to road low When 
used m oonjunotion with a current tranafonner, it is 
■hown that the ratio of the primary to the secondary 
ourrent may be rendered practically independent of 
the ourrent firequenoy and wave form m two diffment 
ways One of theee is aunply to design the trana 
fonner so that the seoohdaiy winding has a very 
Iftrge self mdnotanoe A paper was also read ly 
R B J Spilsbuiy m whioh he desonbos an mstrument 
moorp o rating a copper oxide reotiflor which gives 
the form footor of on altonating ourrent wavs by 
a direct reading The form footor, that is, the ratio 
of the offootive value of a wave to its mean value, » 
^ importonoe m several branohes of eleotroteohmoa 
For etample, it is neoeesary to know this quantity 


before we oan oompute the voltage of an alternator 
or oaloulata the ed^ current Iosbm when testing 
transformer atocis This mstrument w being developea 
m the National Physical Laboratory 

Wuclesi Reception m Naval Ships A paper read by 
Dr W F Rawlinson before the WirelM Section ^ 
the Institution of Eleotnoal Enmneers on Maroh 7 
disoueeed problems eooountered in the reception 
of wirelosH signals m naval ships, and described 
certain features of the typos of apparatus whioh have 
been developed for this apphcation In a man of 
war, the idioice of receiving aerials is limited, and it 
frequently beomnea neoessazy to operate several 
receivers on different wave lengths mm the some 
aenal Furthermore, m huge ships the central 
receiving room is pla^ well down below armour, 
and the distance between the foot of the aenal and 
the receivers may be up to 100 ft The receivers 
themselvee must be of robust design capable of 
withatandmg the shook of gunfire of working 
for years with a minimum of attention m a salt 
laden atmosphere at temperatures varying from 
tropical heat to arctic cold Three standard types 
of receiver were deaonbed m the paper, for short, 
medium and long waves, tho total Ompienoy range 
thus covered being 16-38,000 kilocycles per second 
Theee uutnimento must be capable of rapid tuning 
to any prodetonninod wave length , and they must 
be Bufnoiently seleotivo to receive weak signals, 
whioh are mvanably m Morse code, m the presmoe 
of a much more pomrful signal on a different wave 
length transmitted either the same or a nearby 
ship or by a shore station The oonohidmg portion 
of the paper dealt with the question of power supply 
to receivers Common battones ore us^ to a large 
extent, but trials are being made with plant designed 
to take tho supply from the ship’s mams, qieouu de 
vices being mcoiporated to stabihse the output m the 
prseenoe of oonsiderable variation of the mam s voltage 

Testing Pctiolewn SnUs A paper was read by A H 
Ooodliffe on the practioal testing of a oontmuous 
petroleum still before a jomt meeting of the Lostitu 
tions of Chemical Engmeers and Petroleum Techno 
logistsonMaroh 31 The paper gave a description of 
a plant on which expenmento have been earned out, 
together with results obtamed, and further mohided 
a detailed log of a particular run of the plant , toere 
followed calculations on the plant and equipment and, 
finally, qualitative analyses of one of the distilliiig 
columns with special reference to tho action of 
bubble trays m promotmg fractionation The de 
Bcnption of plant included on explanation of a flow 
diagram of the oontmuous still employing two towers 
of similar design, with further details of heatmg 
equipment duplex pumps for feeding the orude to 
the plant and automatic temperature oontiol 'nie 
log of the run of the plant set forth full details of a 
trial made last year both as regards specification of 
the crude, residue and product, which m this case 
was white tpint The most constructive port of the 
paper, however, was that dealing with calculations 
on plant and equipment, whiw provided much 
valuable information usually only available ftom 
internal reports of refineries No special apparatus 
was required to secure the necessary uiformation for 
determining balances, perforxnsnee mid eilloienoiea be 
yood that in nojinal use m all refinenes, sml much of 
the testing iqipaiatUB used did not tronsgieas the normal 
chemical requlremento of all oil testmg laboratorm 
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Dr. Harlow Shapley 


AT the beguuung of this year, Dr Harlow 
Shapley, director of the Harvard College 
Obaervatory and Paine professor of astronomy at 
Harvard sinoe 19S1, was awarded the Gold Medal 
of the Royal Astronomical Society for his studies 
of the structure and dimensions of the galactic 
Qratem On May 11 he will dehver the George 
Darwm Lecture of the Society, taking as his subject 
“Some Structural Features of the Metagalaxy 

Dr Shapley was on 
the staff of Mount 
Wilson Observatory 
firom 1914 until 
1921 , and during 
that praiod probably 
hiB most important 
contributions were 
the photometno 
studies relatmg to 
stellar clusters An 
adaptation of the 
relation between the 
apparent brightness 
the period of a 
Cepheid variable re 
suited m his deter 
mination of the now 
umversally accepted 
‘period lummosity’ 
ourvo, by the aid of 
which great celestial 
distances aro do 
nvod 

By means of this 
or an allied method. 

Dr Shapley found 
the globular clustem 
to at dutonoos 
from 20,000 to 
200 000 light years, 
a conclusion which 
revolutionised pre 
vious conceptions of 
the sue and arrange 
ment of the stellar 
universe His many 
new ideas on vanous 
astronomical topics, 
especially variable 
stars, gave rise to 
pionoer mvestiga 
tions such as a sti^y of spectral changes m Cepheids, 
whence cjune his ‘pulmtion theory’ or penodio 
flow and ebb of heat* as the cause of such variation 

In 1921, Dr Shapley was appomted Paine professor 
of astronomy at Harvard University and director of 
Harvard Obaervatory He at once began to plan 
and carry forward a large variety of celestial ex 
plorations, extending from the casual meteor caught 
m the eai^’s atmosphere to the remotest nebulous 
patch on the Bruoe photographs of long exposure 
ror metogalaotio surveys His meteor project is 
apparently the first intensive professumal attempt to 
study shooting stars systematically A careful 
examination of about 100,000 Harvard photographs 
yielded a total of only S0O trails Smoe many more 
meteors con be sera visually than ore ever photo 



Da Hablow SBAPLaY 


graphed, Dr Shapley organised, about two years 
ago, with the assistance of Dr E J Opik, an expert 
corps for the study of these objects, with observations 
in the clear Arizona sky and analysis at Tartu, 
Estonia About 26,000 meteors were sera An 
interesting first result is that only thirty per cent 
of tile visual meteors are from the solar Rjrstem, the 
famter ones conung from mterstellar qwco Therem 
hes a hope of additional knowledge concerning the 
great ocean of spaoe 
around us 

A few other sub 
jeots m the large 
observational pro 
gramme at Harvard 
may be mentioned 
The Magellanic 
C louds are being 
studied mtensively 
by Hovcral members 
oi the staff, and 
have already yielded 
numerous super 
giants, new peculiar 
spectra, clustors and 
variables The pro 
gramme for system 
atic examination of 
the Milky Way in 
196 selecteil regions 
has already resulted 
in the discovery of 
twenty five hundred 
new variables and 
the determination of 
many penods 

The problem of 
the extra galactic 
nebulas is now pro 
greasing steadily 
Tho publication m 
19S2 of a catalogue 
giving the positions 
and photographic 
magnitudes of all 
extra galactic neb 
uln bnghter than 
the magnitude 13 0, 
left the way clear for 
observational work 
on the second survey 
reaching to the ei^teenth magmtude and to the 
distance of about a hundred milhon light years The 
number already found on the Harvard plates exceeds 
one hundred thousand, and five hundred or more 
are often reveeded by the examination of a smgle 
photograph 

The long established practice of the Harvard 
Observatory m bemg a oolleotor of facts has thus 
been contmued by Dr Shapley m many lines of 
research The theoretical side is also bemg st ressed ( 
' ooB of orbite, statistioal studies 

. and researohe 
of spectral lines and on the umvc 
elements 

Dr Bhapley's aotmtMB are, however, by no means 
Ikmted to observatory tasks All human problems 
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mtereat him and his venatihty w illustrated by 
halpftilness m various eduoational problems it may be 
ocnmsellmg non aoientiflo faculties of several oollegea 
as to advantageous research problans or peroiumoe 
advising the Board of Trade of a textile city during 
the present oollapee of industrial values as to the 
most judicious expenditures for educational purposes 
It 18 not generally known that Dr Shapley s most 
interesting recreation is the study of ants For two 
years on Mount Wilson he observed and studied tiie 
hab ta of trail miming ants seventy thousand of 
them on some summer days going along each file 
Under varying atmospheric oonditions he measured 
their speed at fixed mtervals of distaiuse The fact 
was established that their speed is a function of 
temperature alone and inoreaaes fifteen fold with an 
increase of 30” C m air temperature Conversely a 
smgle observation of the ant qpeed led to the pre 
diction of the temperature withm 1° C Thus to 
his period lummoaity and apeotnim penod relations 
among the stars he added the spe^ temperature 
relation among ants Descriptions of some of these 


observations will be found m the paper Thermo 
kinetios of Lumulopum apiouhOutn Mayr published 
m the ProMedmgt of the National Academy of Setenoee 
for April 1020 Dr Shapley has also stated the 
morphology of ants as evidenced by his large ool 
lection of wodeer ants with wmg vostiges de^ribed 
in a Note on Pterergates m the C alifomian Harvester 
Ant (Peyehe 27 No 4} 

Perhaps his study of ants taugl t Dr Shapley not 
only spe^ but also conservation of energy for with 
all his other activities he has found time to compile 
the Source Book in Astronomy and to write books 
such as Star Clusters and five chapters m the 
Universe of Stars a pioneer series of radio talks 
given m 102S by mombm of the Observatory staff 
As a lecturer cither at universities or before the 
general public he is very successful Why this is 
so may be readily understood by readmg W small 
books Sidereal Fxplorations and h lights from 
Chaos based on lectures given at the Rice Institute 
of Texas and the University of the City of New 
York A J C 


Saentific Research m Relation to Patents in the United States* 


S INCL the War scientists have been called 
upon by mdustry m inoreaBiiig numbers for 
assistanoe m overcoming technical difficulties m 
volving such problems as improvmg old products or 
processes or devising entirely new products This 
dependency of indusfay upon science has boon par 
tioularly marked m the ohetmoal and eleotnoal fields 
where large mduatnal research laboratonea have 
been established for mvestigating all phases of the 
products of their respective organisations From their 
original task of mere laboratory control of the manu 
faoturod products these industnid laboratones have 
extended their sphere of activity to such a huge 
extent as to inoludo research in the fundamenM 
sciences Industrial loaders have come to realise 
that fimdamental research may be of vital importance 
to industry for it may revolutionise existing praotioes 
or create new ones in the most unexpected quarters 

PaTHKTABLII iMVRNnOMS OTHBB THAW MboIOAIi 
These moreasing contacts of scientists with the 
problems of mdustry have brought to the fore the 
difScult problem of adequate remuneration for 
their servioes, as well as the problem of givuig the 
public the effective benefit of their work In many 
cases valuable solutions have been made to difficulties 
which were patentable Scientists have also b(^ni° 
to realise that many of the fruits of their rssetu^ 
have valuable industrial apphoationi Which can be 
patented The troublesome questions thus anse 
Should they proceed to obtam patents T What are 
the advanta^ m doing ttiis T What are the dis 
advantages r A good deal of discussion has already 
occurred on these questions but no deflmte pbhey 
has yet been formulated The mvestigator who 
takes advantsM of our patent laws is perfectly 
warranted m his act not only for anv possible 
financial returns but also for the good of the pubhe 
The obtammg of some remuneration from a patent 

•Tma ‘TlwFnitMtloabrPstwtiorSelntiaelWeoTsrtn .tadm 
teBWorthsOiwn^inFati^ OomiWiUtiidTisdsiUl? 

Missa WS. Wnr iftSilwfewa)* SO^ffi”**** ** 


IS no more debasing or tamted with commercialism 
than the aocoptanoe of copyright royalties from a 
text book or even receiving a salary for teaching 
We are at present living m an econoimc structure 
m which the makmg of legitunato profit is a frmda 
mental assumption 

There are many advantages m securing patente 
for important advances as only by means of patents 
can the legal right be secur^ to exclude others 
from practising a given process or oommeroialising 
a now product By having such control of now 
discoveries the mvestigator is assured that hia results 
will be used only for proper and mentonous purposes 
He can prevent the exploitation of the public by 
dictating the terms under which his patent dmuld 
be worked and even control the oharaoter of the 
oommeroial advertismg 

Mxdioal Patxnts 

The committee recognises the fact that there 
exists m many quarters a strong feeling against 
jnedioal patents This feeling seems to be laigely 
due to the unpleasant memories of the past exploita 
tion of the publio by means of patent medicmes 
which bad doubtful or decidedly harmful effeoto on 
the pubhe health Government regulation during 
recent years has eliminated a great deal of mis 
r^ireeentation and false claims m regard to this 
due of goods The Patent Ofiloo moreover now 
seldom issues patents for the old fashioned type of 
patent mediomes It u therefore on error to olosa 
all medical patents with the former types of patent 
raediomee 

The mere fact that medical patents offer the means 
of making profits u not a sufficient reason to oon 
demn th^ entirely It must be remembered that 
patente have other very importuit ueea Moreover 
we must bear m mmd that it is poasible to obtam 
profits frxmi medical discoveries m many other 
ways without reaortmg to patents if the rocdiool 
mvestigator is BO mclmed We must after all depend 
upon m integwty and character of the mveetigator 
when nnportant medical disoovenee are mvolved 

The Ideal to strive for may perhaps be that no 
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medical diaoovenM ahould be subject to any reotnc 
tlons whatsoever In our present commercial 
economic system, however, and with existing laws 
and busmees praiotioes, sudh an ideal is difllwt to 
attam, since not all may hve up to it We must, 
tbeseibre, guide ourselves in aooordance with the 
eoimomio situation that exists to-day and seek to 
attam our ideals through the existing eoonomio 
madunery rather than to ignore it entirely on the 
ground of ethical consideration alone 
The act of seounng patents for medical disoovenes 
18 not unetiucal m itself, and such act does not 
ne cessarily mean that personal profits are Sought 
Under our existing laws and commercial practices 
dedication to the pubhe of important medical dis 
covenes by mere pubhoation is not always the beet 
procedure to follow The public can often be beet 
served by receiving the benefits of a new medical 
discovery under the control of a patent Through 
makmg a medical discovery it may become the duty 
of the mvestigstor to make sure by means of patents 
that the public will actually benefit from ^ dis 
covery and not be subjected to unfair exploitation 
by others who may commercialise hia discovery 

Non patbntabue Soixntitic Digoovanm 
The proposal that the discoveries of scientists be 
mven some legal protection appears on its faoe to 
be very reasonable and plausible It would seem 
that eaentista should be the first to desire such 
rights as a means of receiving compensation for their 
ocmtnbutions to mdustiy society A oareftil 
analysis of the whole problem, howevw, has led the 
oomzmttoe to the opmion that no effort should at 
present be made to develc^ a plan for protecting 
scientific property There appears to be no need 
for such legal protection from the view pomt of 
moentive to the scientist or public pohey Hie 
Committee reoogmses that the present eoaoomio 
onsia has tremendoualy rfiminisimii the normally 
available frinda for oanymg on reseanfii so that 
other sources of potential ftmds are to be carefully 
considered at this tune It believes, however, that 
the legal and practical difficulties mvolved m en 
forcing any scientific property would eventually 
arouse an unfavourable public opmion against 
scientista, owing to the difficulty of enforemg 
scientific property and the mherent nature of its 
broad monopoly The results of irksome scientific 
monopolies would react to the disadvantage of 
aoientists and thus defeat the very purpose for which 
this proposal w made 


University and Educational Intelligence 

CAKBiiiDan — The Jane Ellen Hamsen Memorial 
Lecture will be given cm May 6 at S pjn m the 
College Hall, Newnbam College, by Dr L S B 
Leal^, of St John e College The subject of the 
leoture will be "The Problem of the Ongm of Man’ 
Prof Buxton has been appointed to repreeent the 
University at the Twelfth btemational Vetermaiy 
Congrees to be held m New Yoric m August 


School libraries m the Umted Statee are credited 
with having contributed m no small measure to the 
improvemmit m effioienoy which hae taken place m 
the eohoola m the laat tforee deoadee According to 


the Dean of the Graduate Library School of the 
Umvemty of Chioago, Dr L B Wihnn, whose 
viewa on inoreaanig the signifloanoe of the school 
hliraiy are publisil^ m Sohool and Soouty of 
Deoember SO, the once prevalent uae of the am^ 
textbook recitation prooi^ure has been aupeneiM 
1^ a method of mstruotioa by which many books 
and matenals are studied dJthon^^ his theme is 
the development and friller utilisation of the school 
hbraty, his argument imphes that its flinotions are 
already of great importance He refto, fbr example 
to the librarian’s “reqponsibihty of oo-ordination and 
generalship m the field of supervised study” and to 
the library being the pnnoqial mtegrating ageniy 
of the entire smiool ’ He mentiona as deswving 
mutation the present effort on the peut of the 
hbranans of ooUeges and secondary schools m the 
Southern Statee to woric out a oo-operative plan for 
supplying sohool library faoihtiea m rural areas He 
advocates the provision, m library schools or teachers 
colleges, of training for the part fame teacher Ubranan 
m small schools, and the mveetigation of a number 
of problems relating to the sohool library which, he 
sajH, have as yet been only sli^^tly oonsiderad 
These he prooe^ to disouw under ^ headmm 
administration, teaching the use of books m hbrarles 
standards for school library service, distribution of 
hbrary resouioes, measurement of school library 
influences Durmg the past twelve months the 
Joumtd of Edueotton (London) has published a senes 
of artiolee, by specialists m vanous subjects, on the 
hbrary requirements of snoondaiy and public schools 
in Great Britain 

TainmNana m umvermty education are discussed 
hi the John Adams leoture given m the Institute 
of Education, University of Lmidon, on October 10 by 
Dr E Deller, principal of the Umversity (London 
Oxford University Preos Is ) Dr Deller examines 
some of the imphoationa of the growth m number 
of students whi^ hoe morired the recent history of 
so many univemtisa He disoenis a danger of over 
mechanisation, and a menace to ooademio freedom 
Umversity admmistratian is susceptible of hyper 
trophy, as m those Russian mstitutions where the 
bead is a direotor, responsible m the some way os 
the controller of a uotoiy Extensive student 

enrolment has led m Oermuy, where the number 
of unemployed giaduatee has been eetunated to be 
90,000, to other penis “Hie university » to-day 
a temporary haven of reflige,” said Ptm Dibelius 
recently, ‘Tor mniimerable individuals who otherwise 
as soon as their sohool yean were over, would sink 
to the ranks of the proletariat what a dangerous 
mass of inflammatory, revolntionaiy matenu and 
social embitterment ore heaping themselvea up now 
m those old bomee of German culture ” The number 
of students m England is not os yet. Dr Deller 
thmks, e x cessive, but he holds that the Ims of 
advance for the fliture must be qncditative rather 
than quantitative How views ss to the proper 
fimotions of a univeraty increasing dhrei^ he 
shows by quoting from “Hie Umversity in a Changing 
World” I in Russia and Italy, and more reoently in 
Oennony also, the view pteinila that all learning 
must be related to the dominant peditioal creed 
He suggests that umvenitiea eon best help forward 
the rehabilitation of a distressflil vroild by asoertam- 
bg truth rather than by attenmtlng the i^ostments 
and oo mpromi sBS, which are the proper taA of the 
statesman, and also by extra mnim teaching 
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Saence News a Century Ago 

Aitoda and Cathoci* 

Faraday, whan be read hia Sevantii Senae of 
Expenmental BeaeaKhea m Eleotnoity'' before ^ 
Roy^ Society m January 18S4, made uae of a number 
of near wo^ m deambmg the electro chenuoal 
phenomena with which the Seneau concerned When, 
lator m the year, the paper appeared m print, aome 
of theae terms had been changed, and a footnote 
added m which it was explained tiiat the alterations 
had been made m order that the new words should 
be only siudi aa were at the same time simple m 
their nature, clear m their reference, and ftee from 
hypothesis” In the mterval Faraday had been m 
oorreapondenoe with friends, and the discussion 
pradu^ that senes of terms, essential to electro 
ohemistiy, which has smoe passed mto oommmi 
usage One of his correspondents was W Whewell, 
afterwards Master of Trauty College, Cambndge, 
who wrote on May 6 

I still think anode and eaUhod* the beat terms 
beywid oompanson for the two etectrodes Ihe 
terms which yon mention m your lost shew that you 
ore come to the conviction that the essential thmg 
IS to express a d^armct and notfung more This 
oonviotion is nearly correct, but I think one may 
say that it is very desirable in this case to express 
an opposition, a contrariety, aa well as a ddfeienoe 
The terms you suggest ore objectionable m not doing 
this Th^ are also objectionable, it appeaia to me, 
m putting forward too ostentatiously ^ arbitrary 
nature of the difleranoe To tidk of Alphode and 
Betode would give some persons the idea ttiat you 
thou^t it abo^ to pursue the philosophy of the 
difference of the two results, and at any rate would 
be thought aflected by soma Voltods and Qalvanode 
labour no leas under the disadvantage of being not 
only entirely, but ostentatiously arbitrary, with two 
additional disadvantogea , first that it will be very 
difficult for aOTbody to reooUeot which is which , 
and next tiiat 1 tiium you ore not quite secure that 
Airther mvestigations may not pomt out some 
historical inonigroity m this tefersM to Volta and 
Oalvam I am more and more ooBvmoed that anode 
and eatAode are the right words ’’ 

The letter, which is preserved at die Royal 
Inshtution, is repioduoed m Facajmile m "Faraday’s 
Diary”, vol S 

Mural Cuds for Edmbtitih Obssrvatory 

On May 6, 1884, at a meeting of the Institution 
of Civil Engineers, Hr Simms gave «n account of 
the SIX foot mural circle just completed for Edin 
burg^ Observatory The instrument, he said, ddleted 
in no important respects frmn thorn at Oreenwich 
His paper contained a valuable review of the art 
of dividing instramente Mr Sfanms said that about 
the middle of the eighteenth oentuiy, Mr Hmdley, 
a olookniakeir of Toric, mtroduoed several impcvtant 
unprovemente He gave motion to the plate of a 
tangent aorew, mventad a frame fbr oanying a 
pomt, m plaoe of using a knife against the fiduoial 
edge of a ruler, and also introduoed the elliptloal 
cutting Mmt The Duo de Chanhiws was the first 
who made nee of double mioroeoope mioroineters m 
dividing Ramsden'a dividing engine, for whuh be 
wes rewarded by the Board of Lmigitude, iqipeored 


m 177fi He adopted Hmdley’s mventions of the 
endlees screw, the cutting frame and the eUiptmal 
point, but hia machine abounded in beautifiil and 
mgemouB oontnvanoee Many dividing engines had 
been mode m Great Bntam, by Dollop, Stanolitte, 
John and Edward TraughUm, and abroad by 
Reiohenbaoh and Qombey For the Edmburgh 
circle the divisions were out on a band of gold 
inlaid on the oiroumferenoe and the degrees were 
engraved upon a band of palladium slightly alloyed 
with silver 

Lyell on the Loess Deposits 

At a meeting of the Qeologioal Society held on 
May 7, 1834, Lyell road a jMper on the Loamy 
Deposit called Loess m the Vall^ of the Rhine 
m which he doeonbed hw mvestimtions made m 
1838 between Cologne and Heiwlberg and m 
other dwtnots brom his examination of the shells 
contained m the loess at vanous places and a study 
of the land and aquatic shells obtamod fixun t^ 
banks of the Rhine, he concluded that (1) the loeea 
was the same material as the sediment with which 
the waters of the Bhmo were charged , (2) the fossil 
shellB m the loess were all of recent qieoies , (8) the 
number of individuals belonging to land speoiea 
usually predominated over the aquatic , (4) oltlmuj^ 
the loses when pure appears unstratifled it must 
have been formed gradually , (S) some volotmio 
eruptions must have taken plaoe durmg and after 
the depoBition of the loess The deposits of loess 
between Heidelberg and Heilbronn, he said, appeared 
to attam a height of seven or eight hundred feet 
above soa level 

Dstwm la Patagoaia 

About a month before H M b Beagle passed 
through the btraits of Magellan into the Pacific 
and while the ship was still in the mouth of the 
banta Cruz, Darwin recorded m hia Diary on Hav 
9 11, 1834 I took some long walks, ooUeotmg 
for the last time on the sterile plains of the Eastern 
side of S America ’ He also wrote The sportamen 
have altogether been very lucky Ten gumiaoo have 
been kill^ and eaten , several condors and a large 
wild Cat have been killed and Mr Stuart shot a 
very large Pinna ” Theee vanous creaturee were 
fiilly demnbed m hia Journal of Researohee”, and 
of the guanaoo he said "The guonaoo, or wild 
Llama, is the charaotenstic quadruped of the Flams 
of Patamnia , it is the Soum Ammoan r^resenta 
live of w oomel of the East It is an elegant animal 
m a state of nature, with a long slendw neck and 
fine legs The guanaooe qipear to have favounte 

spots for lying down to die On the banks of the 
St Cruz, m oertam oiroumsonbed maoee, which 
were generally bushy and all near the nver, the 
ground was actually white with bones On one suoh 
spot I counted between ten and twenty heads 1 
partumlarly examined the bonee , th^ did not 
appear aa amne eoattered ones which I had seen, 
gnawed or broken, ae if dragged together by beasts 
of prey The animals m most oases must have 
crawled, befbre dying, beneath and amongst the 
bushes Mr Byaoo mforme me that during a former 
voyage he observed the same mroumatanoe on the 
banka of the Rio Gallegos I do not at all understand 
the reoaon ofrthia, but I may observe, that the 
wounded guanaooe at the St Crua mvanably walked 
towBids nVer” 
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Soaeties and Academies 

Londow 

Royal Society, April 20 1< W F GOra, A B 

MniTHAHaadC) M B Dobson Vertioal distribution 
of oeone m the abnoaphere A method has been 
developed for finding the average height of the osone 
in the earths atmosphere and aim the genenil 
oharaoter of its vertioal distnbution This method 
uses speotrosoopio moasurements of the light of thi 
clear blue xenith sky as the sun is ruing or sotting 
The necessary observations have been taken m 
Switzerland over the space of a year and the height 
and vertioal dutnbution have b^ oaloulated ^e 
average height u found to be about 22 km above 
sea le^l and most of tho ozone exuts between the 
ground level and 40 km Tho vertical distribution 
depends on the total amount of ozone present but 
apparently not greatly on other faetors i P 
Bowdkn and C P Snow Physieo ohemioal studies 
of oomplox organic molecules (1) A method u 
described for the production of monochromatic light 
of sufficient intensity to bring about reasonably rapid 
photochemical changes The irradiation can be per 
formed on very small amounts of material and the 
progress of tho reaction followed spoctrosoonioally 
Boleotive monochromatic irradiation u applied to 
some of the large molecules of biological importance 
notably ergostorol and calciferol vitamm B, carotene 
and vitamm A h P Bowdkn and S D D Morbis 
Physioo chemical studies of oomplex organic mole 
cules (2) The absorption spectra of some important 
biological molecules have b^ measured at hquid air 
temperature The bands of p carotene (in ethyl 
alcohol) become narrower and shift to 4990 A 
4070 A and 43S0 A and a new band appears at 
4000 A Tho ultra violet band at 2700 A beoomee 
sharper but is little displaced The mam band of 
vitamm A oonoentrates at 3280 A u shifted to 
33SO A and new structured bands appear at 2900 A 
2770 A 2080 A 2010 A and 2430 A The absorption 
spoctrum of vitamm K concentrates is due to several 
different molecules and some progress has been made 
in aeparatmg these out 

Dubun 

Royal Dublin Sooety, January 23 T N Bichabo 
SON and K C Baiuby The oxidation of hydrazme 
by potassium femoyanide When this reaction takes 
place m alkalme solution simersaturation by mtrogon 
gas takes place so readily that the reaction con c^y 
be followed by the rate of evolution of gas if stirring 
IB very efficient Acetone retards the reaction by 
formation of dimethylketazmo which is not oxidised 
imder the conditions of the reaction Bobsbt 
MoKay Injury to apple trees due to mmeral oils 
used for the control woolly aphis A canker on 
maiden apple trees onginatmg m a nursery m the 
south of Ireland was traced to the use of paraffin 
oil for the control of woolly aphis Various types of 
mjury produced by paraffin on apple trees of difleront 
a^ s^ vaneties are desonb^, the injury being 
aggravated by the presenoe of woolly aphis Paraffin 
oil or petrol should not be used alone on apple trees 
at any season 

Pabu 

Academy of Socnces, March 5 {OJi , 198, 861-996} • 
PniBBX CabrA and Jban Pasohb Ihe relative 
* OosMmmBJIfmsb 6S> 


mobUitMS of the propyl and isopropyl radicals and 
of their mono anddicmor-denvativea H ' Kim ibau 
andHujg B Tobottbab The mechanism of forma 
tion of the oyolohexononea by the action of organo 
magnesium compounds on the a-ohlorooyolohex 
anones The mdireot replacement of the halogen 
by alkyl Qbobobs Biobabo A new example of 
an abnormal reaction of potaaeium cyanide m an 
a ohloroketone Uon Endbbun Beoearohea on 
the diBsooiable orgamo oxides Two oxidation terras 
reducible but not dissociable of bw poratolyl 1 1 di 
phenyl 3 3 rubene tho tetrahydro 6 m epoxyl and 
dihydrodihydroxyl denvativee L Baixa Some 
aryl glycols L Boybb Observations oonoeming 
Bubetanoee which modify the fhoiee of crystals 
depositing from a solution Paul Oaubbbt Liquid 
crystals obtamed by the rapid evaporation of on 
aijuoous solution Anatolb Booozinbxi Crystal 
analyBiB with the X rays by a method of fooalisation 
A S Hibasa The ^ter^ form of the felspars m 
the granitic sands of tlin Vosgoe M £ Dknaxybr 
The chemioo mmeralogioal composition of the basic 
rocks mtrusive or metamorphio of Kasai (Belgian 
Congo) Ebbabt The existence of pahso soils m 
the Quaternary dqxwite of the Sarre valley and 
on their nature Jacques Bouboabt and Oboboks 
Cboubbbt Some eruptive rocks brought by the 
Ouezzan Tnas (Morocco) Baybond Fttbon The 
geological and geographical relations of the Hindu 
Kush and the Pamir Pibbbb Ubbain The separa 
tion of tho various constituents of clays Description 
with diagram of an eleotnoal method Q Qbxnbt 
Ihe measurement of the teiroetnal electno hold and 
of its variations Louis Fmbkboxb The vegetation 
of the massif of Seksaoua (Western Grand Atlas) 
A Maiob Bemaiks on the metabolism of the nucleus 
and the plastids m plant cells Mllb Gilbbbtx 
Pallot pytologioal researches on the neuro 
muscular spiles Mluc L Guyon The pheno 
mena which occur m solutions of collagen at the 
limits of action of acids and neutral salts Baymond 
Habbt The imtial manifeetationa of sympathi 
oolytic action of yohimbme H Lauoixb £ 
Toulouse and D Wxinbebo Biotypology and 
academic olaseifioation L Lapioqde Bemarks on 
the preceding oommumoation Maubiob Nioloux 
The diffusion of alcohol m the organism and bound 
water Mux Yvonne Kbouvinb The reduction of 
W C Auatm s K-d gluooheptulose O 

Gbootten and N BEZssoNorr The factors which 
arrest the synthesis of a bcuitenal pigmont B S 
Levin and Iwo Loiunski The mfluenoe of colloidal 
ieoithme on the phenomena of microbial lysis by the 
baotenopbage L Baloeet Concerning the un 
mumty towards mfeotious anemia of horses Pixbbb 
Rosxntbal EmbryotherMy Cbables Biobxt 
Remarks on the note by P Bosenthal relating to 
embryotherapy 

Lbninobao 

Academy of Scunocs {OJi , No 1, 1984) 8 N 

Bxbnbiein The hnear quasi oontmual ohama of 
Mariiov I M VmooBADOv New applications of 
trigonometnoal polynomes M Rokanova, A 
Rubzov and O Pokbovbxu Silver platmg of 
mirror surfaces by means of cathode sputtwing 
Minors have been prepared m a hydrogen atmosjhera 
of 0 004r-6 006 mm mercury pressure, with a ounent 
of 16-20 mA , the voltage between the eleotrodss 
being 1,200-1,400 B A NmxiN A quahtotive 
reaction for radium If to 10 o o of a solution 
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of raduim ohlonde heated to the boiling point, 

0 S 0 0 of 50 peor oent CX:!1^XX)H and 0 5 o o of 
10 per cent potaanum ohnniiate are added and the 
mixture oooIm to 0* 0 , then a oryatallme precipitate 
IS formed bnmlar solution of banum pioduoes 
no precipitation after such treatment A Back, 

L lijuiouxvA and M SxBPAtnAii Fixation of 
atmoepheno nitrogen by means of enaymea extracted ; 
from Asotobooter The juioe of oulturea of 
obtamed under a pressure of 800 atznospherea and 
filtered through Chiamberlami'B oandle, proved to 
be able to fix atmospheno mtrogen m thejpresenoe 
of a solution of ghiooae, or of manmte This juioe 
fixed ten to twenty times the quantity of nitrogen 
as oompared with hve cultures A Nikolaiv, V 
Vdovxnko and F PocniL Artificial dehydration 
of hydrated salts by means of solar energy Having 
placid films of keroaeno, petroleum and naphtha od 
upon oryatallme hydrat^ sodium sulphate, the 
authors observed its oonvorsion, on exposure to sun 
light, mto dehydrated salt This was due to the film 
prevmtmg the evaporation from the salt and the 
uinsequent heating up of the latter 8 BAiiAoHOV 
SKI/ The probl^ of carotme in the organism 
Bums and other wounds treated by a solution of 
oarotmo healed quickly It appears that m wounds 
local avitanunosis occurs and the mtroduction of 
carotme restores the balance J Kxkkis Hybndisa 
tion between i>ros(>pkUa melanoposler and Z) tvmulan» 
and the question of thu causes of atenhty m mter 
speoifio animal hybrids The conditions favourable 
to normal development of germ colls m hybrids 
may sometimes occur, but further mveetigations 
are neoessary to discover these conditions M 
loHAtiAOUiAN The effect of length of the day 
upon the chlorophyll apparatus of plants The 
accumulation and the content of chlorophyll m 
plants orowmg under natural conditions moreoee 
under tne influence of the length of day as the 
distanoo from the equator decreases 0 Viai,OV 
The lower Fakeogene m Bukhara 

(OB, No 2, 1934) I VxNooaAnov Now 
asymptotical expressions V Kupbadxb The 
radiation pnncipk of Sonunerfeki W Kbat On 
darkening at the limb m eobpsing binaries N 
Audbmzmv The possibility of obsm-ving Browman 
movement with the naked eye Brownian movement 
of particlea m a thm film of fht placed on the surface 
of a slightly oxidised metoUio plate can be observed 
as fluctuations of light in a diffraction spectrum 
U Tohblimtsbv, I Kmuioamo and Z BsKBVoi.Kr8 
XAIA The structure and synthesis of new onti 
molonal substances Analyses of Plosmoohin’ and 
Atebnn A CHABirandl Iiioobov The oxidation 
and reduction prooeases during musoiflar oontraotion 
The authors studied the obemges m the oxidation 
reduction potential of Ringer’s fluid passing through 
the isolated pulsatmg heart A SriooiTSKiJ 
potencies of the penosteum of primary and seoondoiy 
ossification according to the data obtained by the 
cultivation of penosteal grafts on the allantois 
A A PnoKor/nvA Investigations on the chromo 
some morphology of some fishes and amphibians 
The chromosome structure of the species under 
investigation oonesponds to the pnociplm of structure 
observed m plants and gives grounds for supposdig 
a process of karyologiM evolution common to 
both the animal and the vegetable kingdom S 
SouiATmrKOV and M Cubu The effect of ethyl 
alcohol on the npenmg of tomatoes Positive results 


have been obtamed m the experiments E 
OuBJAMovA The Crustacea of the Kora Sea, and 
the ways in which the Atlantic fauna penetrates mto 
the Arctic The Atlantic species pass mto the Arctic 
along the slope of the continental shelf, not for from 
the boandinavian coast 

Bou 

Royal National Academy of the Linca Communioa 
tions received durmg the vacation, 1083, U Ciaoni 
Differential deductions from the definition of 
reciprocal vectors (1) Q Majobaxa Now types of 
compensator for metallic photo resistance The 
mercury jot compensator may be replaced by a tyro 
m which a photoeleotno cell is employed L 
FAMTAPPih Integration by quadrature of the 
general parabobo equation with oonstant ooefiioients 
O SooBZA Dbaooni The multiplioatum of senes 
which converge conditionally (2) Mabia Cibrabio 
Certam generalisations of the numbers and poly 
nomialB of Bemomlli and Euler B Db Fmxxn 
The laws of distnbution of values m a succession 
of equivalent aleatory numbers E Picasso The 
projective differential geometry of tho surfaces of 
St A Tbbbaoini The congruoioes of straight 
Imes associable with respect to a surface B Segrb 
( jeometrio functional determination of groups of 
covanant pomts, relative to two linear pencils of 
curves on an al^braic surface Q Abbiohi A 
generalisation of the equation of contmiuty A 
CotAOBVicM Speotrosoopio observations of the 
variable star RS Ophiuohi (Nova Ophiuohi n 3) 
F PiBBOMB and A Chbbubimo Studies on tlw 
hydroxy qumolmes lodo derivatives of o hydiroxy 

qumoline (1) a lodo o hydroxyquinolme and a 
number of its derivatives have been prepared 
G Mobxtzzi Contribution to the study of cerebellar 
localisations by the method of transneuromo do 
generations G Akabtea The antmeuritio factor 
and the ocmoeption of tho ben ben quotient 
'(Qt) A senes of twenty pomts emerging from the 
author s investigations on ben ben in pigeons is 
formulated so as to indicate tho logical evolution 
of the idea of a bon ben quotient A Sauvatobi 
A method for the micro determination of bromine 
m blood and organs Roman s method (1920), which 
consists m converting the bromine mto potassium 
bromide by fusion with potassium hydroxide, 
liberatmg the bromme by treatment with hydrogen 
peroxide treating with potassium iodide, and titrating 
the hberated i^me gives unsatisfactory results 
V Zauabi Food value of the seeds of Ftota Faba L 
The results of a large numbec of further testa show 
that these seeds form an moomplete or defioient 
nutriment for growing rata, the dofioienoy relatiim 
both to salts ai^ to vitamins A and D Vitamins B 
and E cure, however, present m adequate proportKms 

HEimOUBNB 

Royal Soacty of Victona, Nov 16 Auduy M 
Lokebbuby Some sap staming organisma of Pwiwa 
radHMta, D Don m Victoria Two forma of CenUo 
atomella were isolated from sap stamed Pmua radtaia 
oaae stock When oompared with stand oulturee 
of Ceratottomtila, it was found that these fonna 
appeared to form a link between the Amenoan 
species O pU\fera (Fr ), Wmther, and the European 
species 0 eowruiem, Muimh , whioh are very closely 
related if not identloal Tho two new forms m their 
morifliologioal dharaotem aiqwoximato scanetimee to 
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Saence and Intellectual Liberty 

A LITTLE more than a year ago a number 
of sraentifio workon and aoholan formed 
themaelveH mto an Aoademio Aaautanoe Conned 
with the mtention of helping umvereity teaohen 
and mvestigatora who on grounds of religioa 
pohtioal opmion or race were unable to oairy (m 
their work m their own oountry The Gounod 
oonaiata of forty two members representative of 
ail Bides of British mtelleotnal activity and ita 
first annual report which has juat been issued 
iB a document worthy of carefhl study* Upon 
the Council b recordB are the names of 1 202 
scholars and scientific workers who have been du 
placed Of these rather more than a quarter 
389 have been permanently or temporarily — 
the majority of instances only temporanly — 
enabled to oontmue theu work 178 m the Bntish 
Isles 211 abroad There remam 813 so far nn 
succoured 

Although the Council does not confine its aid 
to those of German ongm nearly all these dis 
tressed mtelleotuals have come from or still suffer 
m Germany It might seem then that the 
Germany of to day is not a very kmdly sod for 
the cultivation of science and scholarship Prof 
J Stark president of the Physikalisoh Teohnuohe 
Beichsanstalt Berhn has however been at some 
pains to demonstrate both m our oorrespondenoe 
oolnmns and also m a pamphlet entitled National 
BOEialuimus und Wusensohafr f that frw from 
seeking to dimmish scientific freedom it is the 
mission of the National Socialist Government to 
free German scionoe from the influonoee which 
were strangling it 

It IB necessary first of all to realise the distmotion 
in the German pohtioal mmd at the present tune 
between Otrmanm and Juden To Orrmanm has 
been vouchsafed the gift of seemg things as th^ 
really are with the result that practically all 
Natwvnatmtdtafl u regarded as the creation of 
the Nordic German branch of the Aryan peoples 
The Jvden on the other hand are entirely centred 
on themselves cannot or rather will not sea 
things as they really are and only respect facts 
which can be made subservient to their own ends 
They are consequently qmte moapable of mshing 
uiy great discoveries in Naiunmueiueliaft It is 
true that Heinnch Herts made an important 
discovery bat then Hertz had a Germanic mother 
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Wo might also mention names, such aa those of 
Jakob Henle and Paul Ehrhoh , whether anatomy 
and immunology are not NaiurunatetueKaften at 
all, or the pedigrees of Henle and Ehrhoh have 
been uisufiBciently scrutinised, we do not know 
The result of the moral and mtellectua] hmitations 
of the Jfiden has been, not only that they have 
devoted themselves to unreal theorising, but also 
that httle Jewuh ootenes have succeeded in 
strangling geniune German science One of these 
jvdttehe Wtssenachafier Komtmt foimded by Klein 
and Hilbert no doubt discouraged that stem 
objectivity which should charaotense Nordic 
German mathematics , another, controlled hy 
Einstem and Sommerfeld, tampered with phjmics 
a third, the Haber Konzem, has strangled physical 
chemistry What Konum has suppressed Gennanic 
biology 18 not disclosed Anyhow, we are appar 
ently led to the (xhicIuskhi that, instead of dis 
covering anything important, Germany has been 
simply putting on the market dogmatic theories, 
such as Einstem’s theory of relativity 

It may bo difficult for the English reader, 
recaUing the often pamful elaboration of genume 
Germanic humour, not to suppose that National- 
soualismus und Wiasenschaft’ is a facetious essay, 
but the consequences of its acceptance in Germany 
are too plamly evident No one can suppose 
however, that this kind of leasomng’ will bo taken 
senously long Even the Committee of Public 
Safety was not wholly composed of Barbres 
more temperate counsels will prevail m Germany 
m good time Meanwhile, however, a good deal 
of ‘sand’ is being thrown into the mtellectual 
machinery of the world 

One function of the Academic Assistance 
Council has been to enable senous workers 
to escape from an atmosphere of noise and 
feuoulonce and to contmue their researches The 
reports of what has already been done by grantees 
show the success of the pobey One (a mathe- 
matician) has finished an exceptional piece of 
work which will make a considerable sensation 
when it appears and add greatly to his status ' 
Another (a physiologist) has done work which, 
the referee thinks, "may well be revolution- 
ary ’ Another (an art historian) ‘ has been doing 
qmte invaluabli work” , and so the story goes 
on 

These are Gie products of a smgle year’s work 
and of comparatively trifling expenditure Were 
we only concerned for the credit of Great Bntam 
and the enrichment of its mtellectual life, we 


might almost pray that the present vogue m 
Germany would be long It would be difficult 
indeed to mveet capital at a more usurous rate of 
mterest — ^we are securing some of the best m- 
telleots m Europe, perhaps permanently However 
we all hope that the restraint of German mtel- 
leotual activity will not contmue , but common 
prudence must warn us that, for some years to 
come, much of the burden of mamtumng the 
intellectual life of Europe will have to be borne 
by us The Academic Assistance Council estimates 
that £26,000 a year for the next two years will 
be necessary to enable it to contmue and con 
sobdate its work In 1031-32, aooordmg to the 
return of the Umversity Grants Committee, the 
expenditure m Great Bntam on sabuies (moludmg 
pajmients for superannuation) of teaching staff in 
umversity institutions of Great Bntam was 
£2,866,216 The annual sum required by the 
Academic Assistance Council is less than one per 
cent of this While it would be preposterous to 
suggest that the whole of the burden can be, or 
should be, borne by the academic staffs of Bntish 
nmversities, and reasonable to expect that en 
bghtened men of wealth will oontnbute to this 
deserving object, it does at least appear that the 
Council u not askmg for a sum beyond the means 
of those who value science and scholarship to 
supply 

We doubt whether an appeal more worthy of 
support than this has ever been made to the 
educated pubbe We have the ordinary appeal 
to decent human sympathy which the story of 
oppression makes, but beyond that is the appeal 
to our imagination The mdividuals suffermg at 
present will pass sway and be forgotten the 
revocation of academic freedom m Germany will 
no more bo forgotten than the revocation of the 
Edict of Nantes 


A Poet Looks at Religion and Saence 

TAe Unknown God By Alfred Noyes Pp 383 
(London Shoed and Ward, 1934 ) 7« 6d net 

M b ALFRED NOYES is one of a not mcon- 
siderable number of bterary mtellectuals 
who, having begun thirty or forty years ago as 
agnostics, have become m their mstunty orthodox 
mid practising Catholics This spectacle of agnostic 
poeta leavmg the waste land and returning ad 
Urmna is a sign of the times Now that 
tile traditional European culture, which was 
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predomuutntiy literary, u in danger of being dis- 
placed by a new scientific culture with its strange 
products, human and material, the poet may 
expenenoe a very natural distaste He sees, or 
thinks he sees, the world being rapidly deoivihsed 
by the mass barbarian, who is a deplorable by- 
product of soientifio developments He is appalled 
by the prevalent vulgarity and insenaitivenesa to 
the values he cherishes, and repudiates modernity , 
and who shall say that he is altogether wrong i 
Compare the shallow philosophy, or philosophies 
(since there is a Babel of conflicting tongues) of 
modernity with the phdoaophta perennts of 
traditional Cathohoism — ^with its nohness, its 
comprehensiveness, its sweep and power of specula 
tion, its nobihty and depth of emotional ccmtent, 
and its rationality 

Yet this 18 not the sort of ugument that Mr 
Noyes profiers m his book Out of disgust for the 
omtemporary world he does not repudiate smenoe 
which has created that worid On the contrary, he 
begins from the scientific pomt of view as found m 
T H Huxley, Herbert Spencer and Haeckel 
From studymg these writers m his youth, Mr 
Noyes gained too clear an insight into scientific 
culture ever to wish to repudiate it out of disgust 
at a few of its products Yet his mterests m those 
early days were evidently philosophic rather than 
strictly scientific What fasemated him were the 
perennial problems of space, of time, of personal 
identity, and so forth 

Yet the Victorian agnostics contained more than 
a httle of the old culture suspended in their 
thought It was not really ddScult for Mr Noyes 
to discover parallel doctnnes, a httle differently 
phrased but not dissimilar m content, m Herbert 
hpencer and Aquinas The modem unbebever is 
at once more technical (though less verbose) and 
more tough than the author of the Synthetic 
Philosophy" This mdeed, is part of the trouble 
to day Our men of science are all specialists, 
each workmg along his own narrowing hne, each 
developmg a language of his own, and each 
divergmg further and further from that central 
pomt of view which once enabled us (from the 
lost height of a great histone religion) to see bfe 
steadily and see it whole’ ’’ 

That IS bad enough, though one does not see 
how it can be avoided What is far worse is that 
the philosophers are specialists too Wo get 
httle that is helpful m oonatmotmg a satisfactory 
syfithesu from modem metaphysusums, whose 
treatises are and and teohmeal , uid if we turn 


to the poets and artists, they too let us down 
Mr Noyes is a poet himself and should know, and 
he tells us that art and hterature are suffering 
from the same disease as science itself, m an 
aggravated form Their exponents, with few 
exceptions, have no behef m real values They are 
giving over to analysis what was meant for 
synthesis and where they should be creative, or 
interpretative of life in its fulness, they offer us 
ontical dissections and the disintegrated rehes of 
a poet mortem More than ever before they mis- 
take those superficial factual reports for tmth , 
and, if the facts’ are repulsive enough, they are 
inclmed to suggest that truth requires no further 
evidence It is not only the facts’ of religion that 
are failing us ’’ 

Of cqprso an apologist for the new hterature 
would reply that the mdustnous and dismterested 
collection of facts must be preliminary to a 
synthesis , the task may be extremely unpleasant 
and even unpromismg, but one has to proceed on 
the mductive principle Perhaps we shall get our 
synoptic view m due course, but meanwhile modem 
wnters will not look back for then mterpretations 
and their ideals They have certainly chosen the 
more difficult task To resuscitate the past (mly 
calls for erudition and the sympathetic under- 
standing of other people s ideas — m a word, for 
mtelligence But to provide something new (which 
18 what the times call for), needs genumo creative 
power, and we may admit that not all our modem 
wnters possess it 

If this IB true m art and hterature, it is more 
true than ever in the sphere of religion As Mr 
Noyes most justly says, the need of the world 
to day 18 a religious need, but it is extremely 
doubtful whether this can now be satisfied by the 
orthodoxies of the past however attractive they 
may bo m themselves, however mtellectually 
coherent they may be if you grant then premises, 
and however much by their grandeur they may 
expose our modem spintual penury The world 
IS groping, says Mr Noyes, for a religion m 
which it can beheve without evasions, without 
dishonest ambiguities, without self deception, and 
without superstition ’ That is just the pomt A 
religion, however satisfyuig m other directions, is 
no good to you unless you can believe it with your 
whole heart That Mr Noyes finds traditional 
Cathoho orthodoxy completely satisfying himself 
IB evident from this utterly smeere and large- 
hearted book. But not all of us are so fortunate. 

J 0 Habdwicx 
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Advancmg Sterility in Plants 
Pablioatioos of the Hartley Botauoal Laborstonea 
Nob 1, 2, 4, 6, 7 Slvdtea m Advancing Stenhtg, 
Parts I to V By John MoLeaa Thompson 
No 11 The Theory of SeUaminean Floioer 
tng By John McLean Thompson No 3 
The Life Hutory and Cytology of Sphaeelana 
Bipmnata By Hilda B Clint No S The 
Cytology of Cattithamnion BraehuUum By 
William T Matthias No 9 A Contnbulum 
to Knowledge of the Meaoglotaeeae etc By 
Mary Parke Noe 8, 10 Studiea of Flowering 
in Heteroehjfied and Allied Species, Parta I and 
n By James Stirling (Liverpool University 
Press of Liverpool 1924-1933 ) 

T hese pubhoations of the Hartley Botamoal 
Laboratonea of the University of Liverpool 
are beautifully printed and illustrated on large 
pages of good paper In them Prof McLean 
Thompson records hia observations of floral 
development m a few selected families, and 
supports his view that only through such develop 
mental studies is it possible to mterpret floral 
form and structure satisfactorily In selecting the 
fimubes for study Prof Thompson has shown 
hims elf ready to face difficulties His choice has 
fallen first on the Legummosss, one of the largest 
iamibes of Dicotyledons, the veiy vanable sub 
famihes Csssalpinioidess and Mimosoidese having 
been investigated m considerable detail but the 
more unifcam Papihonate much lees extensively 
Next he has chosen the Lecythidacee and the 
SmtaminesB, two groups m which the flowers 
exhibit a wide range of freakish femns with marked 
variation m the number of functional stamens 
The investigations of the L^mmoscs have 
been directed towards three mam ends first, to 
find the directions of evolutum. within the family 
secondly, to mterparet the morphology of the 
corolla and gyaseamn, and thirdly, to reconstruct 
a prototype It was unfortunate that the Cesal 
puuoidem should have been studied before the 
Mimosoidese, smoe the latter are certainly the 
more primitive m many respects, and oonolusums 
derived from the former have had to be revised 
The final ocmolusiona are that evrdutioa has been 
mainly a progressive reduction in the number of 
stamens, with the ultimate attainment of mon- 
andry and apetalous dichny The corolla is a 
secondary intwcalation between perumth and 
androecium, and tJie legume is the reduction 
limit from a terminal system of phylloolades with 


marginal ovules The prototype showed numerous 
members m a oontmuous spiral sequence, hrao 
teoles and perianth outermost, then stamens, and 
finidly, on the apex of the long oomoal Koeptade, 
the gynseoium 

For the most part these oondusions seem moon 
trovertible The constancy of the serial ongm 
of members even m apparently cychc types is a 
pomt of considerable mterest This has been 
observed also in Baniinonlaoen, and an essentially 
intnilii.r picture to Prof Thompson’s has been 
drawn for that family The corolla has been 
regarded as arising secondarily, and all members^ 
as originally arranged m a oontmuous spiral 
sequence In both groups the members, as their 
numbers are reduced, settle down usually to 
pentamerouB, but occasionally to tnmerous or 
tetramerous, alternating whorls The derivation 
of such cychc or paeudooychc arrangements from 
the spiral offers no great difficulties if it be realised 
that the average angle of divergence between 
successive members m spiral types is never far 
removed from 137 S”, and that an average diver 
genoe of 144*’, correspmiding to the 2/6 phyllotaxy 
of the old Sohimper Braun theory is rarely found 
Thus members cannot be supposed to have lain 
along a small Fibonacci number of radu, five 
eight or thirteen, and Prof Thompson had no 
need to assume and explam secondary duqilaoe 
ments of 36° to remove a sixth member from radial 
juxtaposition to a first 

'There is no doubt that the numerous stamens of 
the prototype have been steadily reduced until, m 
several species, only one remains This does 
excuse the frequent use of such expressions as 
' doomed”, ‘menaced by stenhty”, ‘‘await extme- 
Uon” Mueh more must be known of the general 
biology of these tjrpes, of their poUination 
mechanisms and their eooli^, however, before 
drawing a conclusion of smcidal orthogenesis 

The evolutionary history of the legume is a 
much disputed matter Many might agree that 
the facts of form and vascularity do not suppmrt 
a multi carpellary mterpretation It is not 
difficult to agree that the oarpel, growing for the 
most put by mtercalary dongatum q/ter tnfblding, 
IS no longer a teaf whatever its fbcu in ancestral 
types But to call it, with Prof Thompson, a 
phjrlloolade, does not seem to help appreoiably 
In the first place there seems no stoong reason, on 
grounds of structure and development, for oaUmg 
It phylloclade rather than leaf , and m the seomd 
place it IS fiw frmn evident why the organs figured 
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m the nooDitraotion of the prototype ahoukl be 
called idiyllooladee rather than leavee There u 
Bare need for a revinon of morphological ter 
mmology 

Hu etndiee of the flonJ development of the 
Scitamineu have led Prof lliompeon to deny the 
c3rmose nature of the peouliar partial mfloresoenoee 
cf such genera as Muaa He adduces many 
mterestmg &ota and submits an mgemoug 
interpretation, but it cannot be said that hu 
arguments are entirely convincing The frequent 
association m pairs of one left handed and one 
right handed flower u not satufaotonly explained 
in terms of the direction of movement of nutnent 
materials but u to be expected m a reduced 
cymosa inflorescence 

Prom a study of mdmdual floral development 
emerges the fact that again in the Scitammese 
the members arise serially But the moat interest 
mg conclusion u that the gynsacmm u not com 
posed of carpels but of ovules arising on the walls 
of a receptacle crater which u roofed in by 
stylar components The mference u that the 
Scitammose are acarpous’ m ancestry Thu does 
not seem a legitimate inference The infenor 
ovary u surely a denvative type m which the 
ancestral carpels have ceased to bear the ovules 
and «re represented only by the ‘stylar components’ 
All stages between thu and the hypogynous 
condition are known and the essential change 
seems to be m the distribution of growth after 
mitiation of the carpels on a concave receptacle 
Growth of the caipels as free or ooncrescent 
members, independently of the receptacle, gives 
the Bupenor ovary , but growth predominantly 
beneath the pnmordu, moreasing the concavity 
of the receptacle or forming the loculi as pockets 
beneath the stem apex, gives the mlenor ovary 
It u thus tone that the ovary u not composed of 
carpels, but it cannot be maintained that it u 
ancestrally acarpous 

Observations on the LeoythidaofiiB reveal an 
mterestmg oorrelatum between cell gigantism and 
sterility, and progressive stenhsatkm of the 
androecnnm u agam recognised as the mam 
evolutiimary trend 

The publications oonstitate a valuable oolleoticm 
of data on floral develoinnent, and Prof Thompson 
u to be ocmgratnlated on having directed attention 
to many outstanding problema for the solnfimi 
of whicii hu mode of ^iprosmh may justly be 
claimed indupenaaUe In oanolnnon it should be 
said that the drawings of flowers are extremely 


good, but perspective drawings and longitudinal 
seotioiu should have supplemented the contoured 
plans and serial traiuverae sections m lUnstratmg 
floral development Why should none of the 
flmral diagrams be orientated in the conventional 
manner, and why should the mflcHesoenoe axu be 
represented by a bttle malteae cross or a more 
elaborate figure ! The large number of unfcuiunate 
pnnting errors of the earlier volumes has been 
much reduced m later volumes 
Pnbhcations by other members of Prof 'Fhomp< 
son’s department deal with the development of 
heteroetyled flowers (Nos 8 and 10), and with the 
life hutones of certain alge (Nos 3 4, 5 and 9 ) 
There are also valuable notes by Mr W Horton 
deabng with technical points 

A R Clapham 

World Petroleum Congress 
World Petroleum Congress organised by Ae InsMu- 
iton of Petroleum Tedinalogists hdd at the Im- 
pend CoUege of Setenee and Technology, South 
Kensington London July 19th-2Sth, 1933 Pro- 
ceedings Edited by Dr A E Dunstan and 
George Sell Vol 1 Oeologteal and Production 
Sections Pp xxiv-f'592 Vd 2 Refining, 
Chemical and Testing Section Pp ixYi-t-Ofifl 
(London World I^troleum Cemgress, 1934 } 
Vd 1 3&f net to Members of the Congress, 

30« net Vol 2 4fis net to Members of the 
Omgress, 37s M net 

I T u unpossible accurately to assess the value or 
measure the success of the World Petroleum 
Congress, held m London on July 19-26 last, for, 
as with all international meetings of thu character, 
vital problems discussed cannot be solved at the 
time, but must be referred to various committees 
of experts Only tune and with it much detailed 
work, can show which of the innumerable ideas 
propounded at thu Congress are of sdentifio 
impwt, many as yet must be classed as mteresting 
but unproved theones Anyone, however, can 
fomuh himself with at least one tomgible and 
lasting memento of tbs mtemational pooling of 
current ideas and can extract thereftom such 
technical information as may be necessary to hu 
partioular branch of research or mdustoy Hm 
memento u a complete record of prooeedings 
published at the ofSoes of the Congress m two 
volumes Vd 1 mdudes all papers submitted m 
oonnexicm with the Gedogtcal and Ptoductuia 
Sedaons Bach section and sub section is pcefooed 
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by a gM^eral reporter b summary giving the trend 
of present day thought and research at a glance 
Qeologuts throughout the world are bringing the 
resources of science to bear on vexed problems of 
petroleum source rocks theur geographical limits 
and the pnnciples govemmg distribution of oil 
fields Geophysical science has advanced rapidly 
dunng the last ten years and papers on this subject 
provide an excellent basis of assessment of capabili 
ties and relative usefulness of the numerous 
instruments now available The value of aeroplane 
reconnaissance and photography appears to be 
capable of enhancement and an urgency is 
obviously felt by its sponsors and operators for its 
more umversal application to cover the \a8t 
amount of pioneer work still to be done Stress 
IB also laid on analysis and mterpretation of oil 
well data acquired during dnlling— now a very exact 
science — and on the great assistance which such 
data though not always appreciated provide to 
field operators Drilling production transport and 
storage of oil form the mam themes m the Pro 
duction Section In the first instance opmions 
arc collected and problems discussed cbicflv m i 
connexion with pressure dnllmg use of mud fluids 
and oil well cementation The second group com 
pnscs contnbutions descnbing actual production 
methods as now practised and their relation to 
reservoir conditions while the last group is of 
mterest mamly from the pomt of view of modem 
pipeline construction and protection 


Vol 2 oontains a great deal more subject matter 
and moludes papers on cracked gasdme refining 
and the use of mhibitors for gum prevention 
determmation of gum m gasohne knock rating for 
motors and aviation gasoline fuels for high speed 
compression ignition ongmes hydrogenation ex 
traction processes for the refining of oil lubnoatmg 
oil viscosity bitummous materials and emulsions 
kerosene alternative fuels oil coal fuels petroleum 
as a chemical raw material and measurement 
of oil m bulk Two important considerations 
concern nomenclature from the l^;al aspect 
and mtemational co operation m standardisa 
tion 

Both volumes conclude with an account of 
the formal adoption of resolutions Sur John 
Cadman s lecture on Science m the Petroleum 
Industry and also Mr J B Aug Kessler s paper 
on Rationalization of the Oil Industry reports 
of which duly appeared in Natitbs There are 
author and subject indexes at the end of each 
volume which m the latter case might with 
advantage have been made fuller in view of the 
technical value of those volumes as standard works 
of reference 

The editmg of such a large number of papers 
dealing with so many different subjects and pre 
sented in such diverse ways was however nothmg 
short of a Herculean task and the editors are to 
bo congratulated on the efficient manner in which 
they have discharged it H B Milker 


Short 

A Short Course tn klementary MeUoraiogy By 
W H Pick (M 0 247 ) Fourth edition com 
pletely revised Pp 143 (London H M 
Stationery Office 1933 ) 2s 6d net 
The material of this book is divided mto three 
parts under the heading general meteorology 
synoptic meteorology and the upper air the first 
part dealing with wmd temperature humidity and 
ordinary weather phenomena the second with the 
modem synoptic weather chart and the systems of 
forecasting based upon it and the third with the 
physical stmctuie of the atmosphere from the 
ground up to the highest levels to which recording 
instruments have been taken by soundmg balloons 
The descriptions are generally clear and oontam 
few of the inaccuracies which are so common m 
moat works of this scope The author rightly 
emphasises in the mtroductoiy chapter how 
important it is for the student to remember 
ahroys that meteorology is a branch of the wider 
amenoe of jfliraos It is however from the pomt 
of view of pnyncs that objection may be made 


Reviews 

to some of the author s statements for example 
when he discusses (pp 16-17) the diurnal range 
of temperature on land and on sea he attributes 
part of the greater magmtude of the former to 
the action of the principle that a good radiator 
IS also a good abswber but overlooks the fru;t 
that It IS largely the absorption of radiation of 
"^short wave length (visible radiation) that has to 
be considered during the daytime and that 
even if it be demonstoble that the solid surface 
of the earth abeenrbe such radiation better than 
does water it does not follow that the land 
IB a better radiator for the much longer wave 
lengths emitted at night A small error deserves 
notice in section 102 (p 96) where it is stated 
that m the northern hemu^ere the eye of a 
tropical cyclone generally moves eastwards As it is 
the active stage of a cyclone that is being discussed 
the movement would be nearly always westwards 
whether m the northern or southern hemisphere 
for these storms spend a large proporfron of their 
active hie withm the tropios E V N 
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Annvai Reports on (Me Progress of CWemwtfy for 
1933 Vol 30 Pp 462 (London The Chemical 
Society, 1934 ) 10« 6d 

Thb senes of reports for 1933 deals with general 
and physical, inoi;gamc, organic and analytic^ 
chemist^, bioohemiatry, ndioactivity and sub 
atomic phenomena, and crystallography, and forms 
a substantMil contnbution to the literature of the 
science As in former years, the plan adopted is to 
diHCurn protp-ess in a limited number of special 
subjects rawer than to attempt a comprehensive 
survey, a task which would rmleed be impossible 
withm the accepted hmits of space and cost Thus, 
for example, Mr R P Bell discusses solubihty and 
related phenomena, Mr J H Wolfenden s section 
on electrochemistry is confined to ‘heavy hydrogen’, 
the structure of water, and the mechanism of 
hydrogen and oxygen electrode processes and m 
the biochemistry section space is devoted to a 
rcviiw of progrosa m the biochemistry of baotena 
diinng the past three or four years AnaJytiea] 
chimistry is represented by discusstoos of the 
jKilarographic sjieotrosoopic and magneto optic 
methods the physical properties of solutions an 
extended account of electrumetne methods a 
section on gas analysis Dr A S Russell exammes 
ttUer alia, advances m artificial dumtegration and 
the positive electron, whilst Dr 0 A R Kbn 
discusses m some detail the considerations which 
have recently led to the establishment of the mam 
structural outlines of the sterols and bile acids 
Among research chemists this senes of annual 
reports 18 recognised as providing extremely 
iduable and authontative surveys, among 
teachers of chemistiy it is regarded as affording 
the best means of keepmg abreast of modem 
developments Workers m related sciences, 
although not requuuig to make a study of every 
cliapter, will noverthelm find in this book a great 
deal of valuable mformation and explanation, 
some of which may prove of prune sign^canoe m 
their own reaearohes A A E 

(1) Pink Disease {InfaiMe Acrodyma) By Dr 
Ch Roeax Tnti^ted by Dr Ian Jeffreys 
Wood Pp V+16S 

(2) Infantilism By Dr E Apert Translated 
Iw Dr R W B EUis Pp v+117+4 pistes 
(London Martm Hopkwoii, Ltd , 1933 ) 
"is dd net each 

Tub translation into English of these two Froich 
monographs provides mterestmg and valuable 
additions to medical literature 
(1) “Pink Ihsease’ is the title given to Dr 
I J Wood’s translation of "L’Acrodynie In- 
fantik”, which is a comprehensive survey of an 
illness the obscure nature of which u li^oated 
by the numerous names it has received A full 
histonoal, (dimoal and pathological review is given, 
snd tile conclusion is reached that the duMse is 
an inflammation of the nervous system closely 
allied to epidemio enoe^Aahtis It is probably 
extremely rare in Great Bntam, but its apparent 


tendency to occur m small outbreaks makes it 
important that ^ysicians should have some 
knowledge of it ^e long bibhography mcluded 
provides references for those who wish to make a 
detailed study of the subject 
(2) Infantilism ’ describes m detail the many 
varieties of the well known state of retarded 
development, and moludes a ohapter on the less 
familiar condition of regression after mature 
development known as Gandy s retrograde in- 
fantihsm As textbooks of neurology and pediatrics 
make but scanty reference to these disoidors, and 
offer little or no therapeutic indications, it is 
significant to find a whole chapter of this book 
devoted to treatment 

Both monographs are particularly well illus 
trated 

The Method and Theory of Ethnology an Essay in 
Othcism ByPaulR^m Pp xv+278 (New 
York McQraw Hill Book Co , Inc Londem 
MoOrawHilI Publishing Co , Ltd , 1933 ) 15s 
net 

Ethmoloqv is defined by Dr Paul Radm as the 
descnption of aboriginal culture, and the object of 
this essay in ethnological critieism is to show how 
far the various schools of thought fail to attain 
the object of the study The evolutionary school, 
of which Tylor is regarded as the founder and the 
ehief exponent as might be expected, is sharply 
ontittsefl for various reasons, of which the pnnciml 
IS that it regarded the study of prumtive peoples 
as an evolution of culture and also looked upon its 
matenal as representmg a phase anterior to that 
of civilised man of to day Hence the theory of 
survivals Other schools, the diffunonists’, the 
functionalists , and m America the followers cd 
Prof Boas, are alike onticised from the pomt of 
view of the author that ethnology is a purely 
histoncal science, and that as such it must treat 
^mh phase and manifestation of culture as 
mdividual 

Chemistry and Physics for Botany and Bwlogy 
Students By Dr E R Spratt Second edition 
Pp vu+284 (London Umversity Tutorial 
Press, Ltd , 1933 ) 3< fid 
This up to date httle book is designed, m par- 
ticular, to mclude the sections on elementary 
chemistry and physios in the syllabuses of botany 
and biology of the Oxford and Cambridge School 
Certificate examinations, and emphauses the 
appboations of physical and chemical phenomena 
to plant and animal life The second edition has 
been revised and extended to deal with magnetism 
and electricity, hght, electrolytic dissociation and 
hydrogen ion oonoentration, the stimoture of the 
atom and valmicy 

It con be recommended without reserve to 
students as indicated m its title, and should, m 
I addition, meet the needs of students m general 
of classes raquiriiig a sound and mexpensive 
oourse m general saenoe N M B 
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Liquefaction of Helium by an Adiabauc Method without Pre-cooUng 
With Liquid Hydrogen 

By Prot P KAnna, fbs, Royal Society Mond Laboratoty, Cambndge 

T he methoda for the ooatinaouB hquefaotion 
of hydrogen and hehum at present m use 
are essentially the same as those on^pnally used 
by Dewar and Kamerhngh Onnes when these 
gases were first hquefied These methods are 
based on the use of the Joule Thomson ofieot 
oombmed with a 
regenerating heat 


oolties ohiefiy arising from the difficulty of findmg 
a lubricant which aiU make the putm tight m 
the cylinder and retam its lubncating properties 
at the very low temperatures Cfiande, however, 
managed to make snoh an expansKUi engine which 
would work at the temperature of liquid air by 
using the liquefied 



exchange idter the 
w has been cooled 
below its oonver 
Sion temperature 
by hqmd air or 
hydro^ Since 
these processes are 
essentially non 
reversible the 
effiaenoy of the 
method is very low 
for example, 

Meissner* calculates 
that to produce 
hquid hehum one 
hundred times 
more power is re 
quired than if the 
process could be 
done reversibly 
The advantages to 
be gamed by using 
adiabatic expansion 
for the cooling of 
bquefying gases 
have long been 
realised, but owing 
to technical diffl 
cultiee this method 
has only been used 
np to the present 
to hquefy small 
amounts <» gas by 

a single expanSHm Hs 1 RaSamUqwCuUaosKiustaiattlieBorslSocMr llondLsbontatr 
Thus m 1890, 

Olssewski was the first to obtam a fog of hquid 
hydrogen drops by a suddm expansum of omn 
pressed hr^ ~ . . 


hsrdn^^ BeoentJy, Simon* has {Htidnoed 
appreciable qnantitus of hquid hehum also by a 
sudden expansKm of highly oompressed hwhnin 
The technioid diffioultiee m oonstruotuig an 
apparatus for oontinnous Uquefoction by adiMatac 
expansion he ohi^y m the deaignmg of a coohng 
expansum en^e which will work at low tem 
peratnres iSro pnnapal types of expannon 
enguie can be considered The first is a turlane, 
bat this mvolves a numbn of techmcal difflonltHa 
which have not yet been overcome The seoood 
of m ao hme is a reciprocating movmg piston 
' > invmvea gr^ difi- 


gu as the lubnoant 
This method, how 
ever, does not 
appear to be 
pn^cable for 
hquefyuig hehum 
and hydrin 
Dut^ the last 
year, m our labora 
tory we have been 
working on the 
development of a 
remprocatmg ex 
pansion engine 
working on a 
different prmciple 
which does not re 
quire any lubriea 
tion of the piston 
at all, and which 
will work at any 
temperature The 
mam feature of the 
method is that the 
piston IB loosely 
fitted m the cylmder 
with a definite clear 
anoe, and when the 
gas IB mtroduced m 
to the cylinder at 
high pressure, it 
IS allowed to escape 
freely throuj^ the 
gap between the 
cylmder and the 
{riston The ex 
pansion engme is arran^ m such a way that the 
pistcHi moves very rapidly cm the expand^ stroke, 
and tile expansion takes place m snoh a small 
fraction of a second that the amount of gas eaoainng 
through the np is veiy small and does not apfna- 
ably affect the efficienoy of the maohme 
Tbe principal difficulty 


Jty in constructing snoh a 


maohnw was concerned with the valvea in the 
expanaiem engme, which had to let m a oonriderable 
amount of gas m a small fraction of a tooond 
Another difficulty was to find metals witii the 
neoesiszy meohamoal propertiM for use at these 
low temperatorea All thm -diffionltiea have now 
been suooeesfhlly overoome, and the hqaefier la 
shown m the aocompanying photograph (Fig 1) 
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The expanfflon engine u placed in the middle of 
the evacuated cyhndno^ oop^ oaaing, the 
dimaoBionB of which an 76 cm long and 25 cm 
diameter The casing also contains heat exchanging 
spirals and a oontamer of liquid air for the pre- 
limmary cooling of the hehum Hebura is oom 
pressed to 26-30 atmospheres and is first oooled 
to the temperature of hquid air and then oooled 
by the expansion engine and regenerating 
spiral to about 8°K , the final bqueflaction is 
produced by makmg use of the Jo^ Thomson 
pfifeot This combination proves to be the most 
efficient method of bque&ction The bqnid hehum 
18 drawn off from the bottom of the bquefier by 
means of a tap 

Following the preliminary ooolmg to the 
temperature of bquid mtrogen, the hqi;^er starts 
after 46 mmutes to bquefy hehum at a rate of 
1 htre per hour consunung about 3 btrea of bqmd 
air per btre of hquid hehum This output we 
hope will shortly bo increased, but even now it 


compares very fhvourably with the original 
method of making hquid helium in which, 
according to Meissner (foe eU ), the consumption 
u 6 litres of hqmd air plus 6 htres of hquid hydrogen 
per htre of hquid hehum It is also evidently a 
considerable advantage to be able to dispense with 
hqmd hydrogen as a prehminary ooolmg agent 
TheoretioaUy it would be possible m our case also 
to dispense with hquid air but the sue of the 
bquefier would then be impracticably huge Usmg 
hquid hydrogen as a ooohn^ agent the output of 
the bquefier oould be increased about six 
times 

The same bquefier has also been used for 
liquefying hydrogen which was passed through a 
spMial oiromt under a pressure of a few 
atmospheres 

A detailed description of the apparatus will 
shortly be published elsewhere 

> Hutdbnch dm Phyrik Oelsm siul SchMl vol 11 p StS 
•X Phf n BIB 1033 


Saence and the Royal Academy 


I F the art of the painter were to begm and end 
in mere representation, the ooloured photo 
graph would completely satisfy most people 
Indeed, science, by the mvention of the stereo 
scope, has furnished a means of actual represents 
tion in three dimensions which far surpasses m 
this respect even the greatest pamtmgs that exist 
It IS a commonplace to hear, m any gaUmy 
expressions of approval or otherwise ba^ mainly 
upon such considerations 
Sir Joshua Beholds, m his sixth disoouise 
before the Royal Academy, says When the arts 
were m their infancy, the power of merely drawing 
the likeness of any object was oonsidei^ one (ff 
its greatest efforts The common people, ignorant 
of the prmciples of art, talk the same language 
even to this day ” On the other hand Carlyle, 
quotmg Qoethe, pomts out that *In every object 
there la inexhaustible meanmg the eye sees m 
it what the eye bnngs means of seemg The 
colour arrangement style or texture, design and 
rhythm can only fully appeal to those who have 
given the matter some thought, and who realise that 
Art 18 Nature expressed through a.B 9 rBonahty 
Yet there must be rules underlying the making 
of a picture which give to it those fondamentu 
quahties that ensure its survival through the ages 
Although Boienoe has given the painter a wider 
range of reliable pigments, uid the oils and 
mediums used by b™ are more refined and less 
hable to change, it is mteresting to notice that this 
craft still employs identically the same kind of 
tools and m^ods that have been m use for 
oentunea The development of maohineiy, tha 
vast accumulation of knowledge m all branches 
of human activity, the great advances m ohemistry 
and physics, leave the artist undisturbed with ba 
sunple applianoes He still worics in surroundings 


very similar to those that could have been found 
m the studios of Michael Angelo or Titian The 
artist IS probably unique in this and acquires 
therefrom a peculiar position m the scheme of 
things , often being r^arded by the ignorant as 
a kind of mamoian, by the mtelligentsia as a speowB 
of poet and sometimes by men of science as an 
overrated member of society who seems in fact 
to have oontnbuted nothing to the accumulations 
of unsorted knowledge 

A possible remedy for this state of affairs hes 
with the artists themselves The old masters have 
left us pictures of the alchemist in his laboratory 
Present day artists have missed a great oppor 
tumty m not attempting to represent something 
of the atmosphere in whioh modem scientific 
experiments are frequently conducted Surely 
there IS wide scope here for artistic adventure It 
u not merely a question of depicting some 
distinguished mdividual before a background of 
scientific apparatus The figures some m action 
and others eagerly note takira, should be sub 
Bidiary to the general plan There is often great 
beauty of colour and composition to be foi^ — 
especially in a physics laboratory — where some 
important worii is i^oot and being earned through, 
m dun light stabbed only by beaim reflected from 
the instruments 

The one hundred and sixty suth annual ex 
hibition of the Royal Academy, which was opened 
to the pubho on ]^y 7, mcludes the famous bust 
of Prof Euutem (1693) by Mr Jacob Epstem 
This has been mrehased for the nation under the 
terms of the Chantiw Bequest There is also a 
rood portrait of Sir Robert Mond (146), pamted 
by Mr F 0 Sffiisbuiy, and an excellent picture 
of Prof John Walton (with a microscope at his 
elbow) (248) by Mr W 0 Hutchison An attempt 
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to portray a ntnation of soientiflo mtereat may 
be Been m No 167, entitled The Wilaon Obaerrer, 
1933", by WiniiM H Abram The portrait of 
Sir Abar^ Wnght (26) by Mr Gerald F Kelly 
exhibits a quahty which please all who are 
satisfied with jdiotographio aoouraw Other 
portraits likely to mterest readers of Natcbi are 
those of Major C H Douglas, ocmsulUngenimeer 
and economist (3), by Mr Augustus E John, 
, Prof H M Ma^onald, praessor of mathe 
matioa m the Umvemty of Aberdeen (254), by 
Mr R O Eves , Sir Qeoige Buokaton Browne 
(1066), a miniature by Mr P Buckman Smoe the 
portraits exhibited at the Academy are often of 
especial mterest, a small additional index to them 
might with advantage be mcluded m the catalogue 


The woric of Mr Temok Williams, RA, 
entitled 'Sun and Mist, Mousehole" (19), is 
mteresting as representing scmie beautiful ohanges 
m appeuwnoes due to the dispersion of U^t 
throu^ an atmosphere laden with warm vapour 
One outstanding feature of this year’s exlubi 
tion IS the huge scale model (1 m to 4 ft ) of 
the Metropohtan Cathedral of Liverpool, made by 
Mr John B Thorp, to the designs of Sir Edwm 
Lutyens, R A Finally, we may direct attenUon 
to the remarkable metalho aheen npmi the 
herald’s coat m the portrait of Sir Gerald 
Wollaston, Garter Pnncipal King of Arms (237) 
by Mr Harold Knight The brilliant lustre of 
polished gold is perfectly mutated, merely by the 
skilM use of amiable pigments 


Dr. Boys on Gas Calorimetry 


T he mneteenth Guthrie lecture of the Physical 
Society was dehvered on May 4 by Dr 
G V Boys, one of the Gas Referees, who took as 
his subject ‘My Recent Progress m Gas Galon 
metry" Lord Rayleigh presided 
After referring to his very dose association with 
Prof Quthne Dr Boys remarked that the 
making of speaoua soientifio snrmises unsupported 
by experiment, however aTn nsing it may bo as a 
pastime or however loudly it may be advertised, 
does nothing to advance we certain knowledge of 
the world the aad test of experiment is essential 
So will you who m years to come will have the 
management of this Society in your hands, accept 
this as a solemn message from the dead If you 
would be true to the ideals of Quthne, you will 
seek for a Guthne lecturer from among those who 
have done things rather than fimn those who have 
merely talked 

Proceeding Dr Boys stated that he had not 
been entirely satisfied with the gas oalonmeters he 
had already mvented, but now, as the result of 
work extending over the last lune ^ars, he had 
designed a calorimeter which gave him complete 
sati^aotion The essentials of a water flow o^on 
meter for measuring the heatmg value of gas 
comprise a stream of water to be heated by the 
combustion of a supply of gas, and means few 
indicating or recording the renting rue of tem 
perature of the water stream As the volume of a 
given mass of gas depends on its temperature and 
pressure, it u clear that means must be provided 
either to correct such volume to standard cmi 
ditiona of temperature and pressure, or alter 
natively to ensure that water shall flow through 
the calorimeter at a rate proportional to the 
uncorreoted density of the gas, that u, mvenely 
proportional to the volume at the tune of a standard 
volume of gas 

In hu nreviaus recording oalonmeter, Dr Boys 
utilised the first of these alternatives , m the pre 
sent instrument (Fig 1) the latter alternative u 
adopted The appropriate hyperbohe relation u I 


realised practically by a device which ensures that 
the depth of water m the vessel A u proportional 
to the density of the gas, and that water u picked 
from thu vessel and dehvered to the calorimeter 
F m thu same proportion The device oompnses 
(1) the closed burette tube, D, containing au* or 
other earned on the radial arm, C, and im 
mersed at its lower open end m a vessel contuning 
mercury, (2) four rotating scoops earned cm arms 
for ooUeoting distiUed water &om the lower vessel 
B and dehvenng it to the upper vessel, A , these 
pick up rather more than u reqmr^ for the 
oalonmeter water , (3) a pair of rotating booom 
and delivery vessels, of which one u shown at IS 
tor coUeoting the appropriate volume of water 
from A and dehvenng same to the oalonmeter 
propw, F The excess of water escapes from a 
siphon earned by the arm C, thus maintainin g the 
required level The motive power for dnving 
the mechanism u denved via a Meccano’ oham 
from the small eleotno motor shown at H The 
water flow system requires the addition of only 
about 1 gallon of water per annum to replace that 
lost by evaporaticHi 

The gas pump, O, for supplying m* to the oalon 
meter, moorporates a numbw of novel features 
Hitherto, the calorific value of gaa supplied for 
towns’ use has been measured with reference to a 
volume of gas saturated with water vapour, at 
atmosnheno temperature Withm recent yean, 
there has been an mcreaaing tendency on the part 
of gaa companies to supply dried gaa, that is, gas 
fr(w which a very considerable pitmortion of the 
water vapour ordmanly present has been removed 
In order that the caloiAo value of such, or any 
other, gas shall be measured with referenoe to its 
actual water vamur content, whether saturated 
or unsaturated, the ra pump, 0, uses mercury as 
confining liqmd Bnefly, the pump oompnses an 
inner cylinder having six ksi|^tuohnal compart 
ments accurately roamed out, and rotatmg within 
an outer oasmg Appropriate uilet and outlet 
ports ate provide fw each ccnnpartmNit Thesame 
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anuJl eteotno motor H dnnng the w«ter supply 
device rotates the inner dmm of the gas pump 
and causes gas to be delivered to tiie c^onmeter 
proper at a constant rate of cub ft of gas 
per hour The vdume of gas la accurately deter 
nuned from the known dimensions of the pump 
Water levelling which is an essential and toouble 
some operation with all existmg forms of wet 
meter m order that the gas volume may be ao 
ouiately known is no longer neoesssxy 
The calorimeter 
F is of very small 
thermal capacity so 
that a reading of 
outlet water tern 
perature steady to 
withm about 0-01® 

G IS attamed m 
about 16 nunutes 
and this despite the 
fact that with the 
calorimeter as at 
present (XMistruoted 
the flow of water 
through the oalon 
meter is intermit- 
tent m character 
Later if found pro 
ferable the water 
flow will be made 
oontmuous The 
gas bums at the 
end of a small tube 
made of Pyrez glass 
which is earned by 
the arrangement 
mcluding a Watt 
parallel motion de 
vice shown at J 
The tubes of this 
parallel motion de 
vice can be used 
for supplying gas and oxygen to the burner if 
desired The constructional materials used in the 
calorimeter compnse ordinary glass for the com 
bustion chamber a Pyrex glass burner tube and 
brass and German silver the latter being protected 
by a coating of special bakehte varnish winch very 
effectually prevents corrosion of the base metal by 
the products of combustion The water flowing 
through the calorimeter suffers no detenoration 


owing to Its passage and is re mroulated The rise 
of temperature of the water is a measure of the 
calorific value of the gas supply and can be ob 
served by thermometers inserted respectively m 
the mlet and outlet water or oan be recorded by 
thermometers preferably of the eleotncal type 
connected with an electric recorder 
Concluding his remarks Dr Boys stated that he 
had earned out the whole of the woric single handed 
and had constructed the whole of the apparatus 
himself For sixty 
years the Gas 
Referees have been 
men of high scien 
tific diatmotum My 
predecesson were 
Arthur Rlicker 
and Prof Tyndall 
and my colleagues 
and their predeces- 
sors were of equal 
standmg This has 
always been coh 
sider^ necessary 
because of the tech 
meal difBouIties of 
the questions whidi 
they had to decide 
The Gas Referees 
have been m the 
position of judges 
between the gas 
maker and the gas 
omiBumer Tbo^ 
provision for appw 
on them deomons is 
available no appeal 
m all that tune has 
ever been made and 
heard Now the 
Board of Trade is 
knocking at the 
door of Parliament to replace the Gas Referees by 
the cumbersome machmery of the Civil Service 
Dr Charles Carpenter president of the South 
Metropohtan Gas Go expressed his very high 
appreciation of the work done for the gas industry 
by the Gas Referees and stated that he was unable 
to understand how the Government is being so 
misguided as to recommend the abohtion of tiheae 
poets J 8 0 T 



Obttuar 


PBOr A B MacAixmi VBS 

F IOF a B MACALLUM who died on Apnl 6 
at London Ontano m his seventy sixth year 
may be regarded as the pioneer of general phjmo 
logy m Cuiada Educated at the Umversity of 
Toronto he received his trahung m physiolBgy 
under Newell Martm m the tiien newly orgamsed 
Johns Hopkins University Retunung to his dma 
maier m 1887 as lecturer m physiology on the 


staff of biologjr under Ramsay Wnght he devoted 
himself to mvestigations beanng on the mter 
pretation of miorochemioal reactions 
Maodlum s first paper on the demonstration of 
uon m chromatm was puUished in 1891 (Proe 
Roy Sac 60 277) and it was followed two yeate 
later by a seoqnd one (J Phystd 26 268 189S) 
dealing with the path o! absm^on of this element 
from the shmentaiy canal ^thods were then 
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tested and elaborated for the mioro-ohemioal 
demonetration m oeUa and tueues of other ele 
menta, eepeoially phoaphorus, potaanum, oaloium 
and oUorme He ahoi^ (Proc Roy Soe , B, 76, 
217 , 1905) that the colour reaction which tiaaues 
give under the influence of light when impregnated 
with mtrate of ailver la not due, aa had Wn aup- 
poaed, to protem itself but to halogens, so that 
this staining method could be used fw determining 
the distnbution of chlorides m vuious cytologicu 
elements 

Being a keen student of the then rapidly ex 
pandmg knowledm of physical chemistry, Macallum 
saw the possibihty of using micro-chemical re- 
actions to mvesti^te the position In the cell of 
adsorbed ions and of thereby determining the 
extent to which this might be mfluenced by surface 
tension Realising that the chloride reaction was 
uldependable for thu purpose, because of slow 
penetration of the reagent, he devised a method 
by which potassium can be identifled micro 
chemically through its precipitation with hexa 
niinte of cobalt and sodium (J Phystol , 32, 95 , 
1905) He showed that when proper precautions 
are taken, the reagent penetrates the cell rapidly 
and that the position of the yellowish compound 
which It forms with potassium can be revealed by 
subsequent treatment with ammomum sulphide 

A thorough mvestigatimi, er;tending over several 
years, was then made of the distnbution of 
potassium m plant and animal cells, and it was 
found that the element is concentrate m regions 
of the cell m a manner to suggest that alterations 
m surface tension are responsible In a review of 
these researches published m 1911 m l^ryebntsse 
der Phynoloffie, there is a full discussion of the 
hypothesis ^at the properties of division and 
movement m cells, as well as of secretion and 
absorption, oui be attnbttted in part, at least, to 
surface tension phenomena In a later discussicm 
of his results (1913) (Presidential Address, 8oo of 
Biol Chem ), Macallum advanced the view that 
the chief factor m muscular contraction “is the 
attraction between the molecules constituting the 
superficial film of a saroostyle and formuig an 
mterfiice with the sarcoplasm surrounding the 
saroostyle” This attraction, which is the cause 
of the surface tensicm, is not equal throughout the 
doubly refnuiting discs, as is shown by the fact 
that potassium ^ts are localised at the ends of 
the lo^tudmal axis, mdioatmg, according to the 
Qibbs Thomson principle, that the surface tension 
18 lower here than on the lateral surfaces During 
contraction, the discs tend to become spherical 
because the surface tension of the lateral surfaces 
becomes less Speculations follow oonceming the 
relaticnship of we breakdown of the lactic amd 
precursor to these changes m surface tension, and 
the paper is interesting reading m the hght of the 
more recent researches w this field 

Bfacallnm also made numerous observations by 
chemioiJ methods of the percentage amounts of 
morgamc ions m the tissues and body fluids of 
vanoua animals He showed that when regard is 


paid to the relative proportioDB of sodium, potas- 
sium and oaloium, rawer than to the absolute 
oonoentrationa of these ions, there is a striking 
resemblance between the composition of the ocean 
uid the morgamc composition of the blood plasma 
of mammals His flrst paper m this field appeared 
m 1903 (on “The Inoigamo Composition of the 
Medusffi”, J Phynol, 29) and we conclusions 
there drawn ue sustained m a second one published 
in 1910 (“The Inorganic Composition of the Blood 
of Vertebrates and Invertebrates uid its Ongm”, 
Proc Roy Soe ) m which there is a discussion of 
the relationship of the devebpment of the kidneys 
to the morgamc ocHuposition of the blood plasma 
of various marine mvertebrates and vertelnates 
In thu paper Macallum pomta out that the estab- 
lishment m a constant internal medium was the 
first step m the evolution of vertebrates from an 
mvertebrate form and advances the view that 
kidney was essentially the first typically vertebhite 


orgm 

Throughout all hu mvestigations, Macallum 
mamtamed a broad philosophic outlook and hu 
thorough knowledge of biology and mdeed of 
natural scienoe m mneral envied him to find 
various applications m the results of hu laboratory 
mvestigations As examples may be mentioned 
papers dealing with the ongm of hfe on the globe 
(read before the Bo^ Canadian Institute about 
the 3 rear 1003) and the physical and chemimd 
factors m heiCity (addren as president of the 
Biological Section of the Royal Swiety of Canada 
m 1910) 

No account of Macallum *8 career would be com- 
plete that did not refer to hu painstaking work 
TOm 1916 until 1921 as the first adminutrative 
chairman of the Advisory Council for Soiontafic 
and Industrial Research of Canada Hu mfluenoe 
on the development of scientific research in the 
Dommion has been very great, partly through hu 
active participation m the work of the Royal 
Canadian Institute and the Royal Society of 
Canada, and partly through hu association first 
with the Umversity of Toronto and latterly with 
that of McGill m Montreal 

Macallum was a mao of imposing presence and 
forceful character, and it will be long before he u 
forgotten in Canadian scientific oiroles 

J J R M 


Db E W Wabhbubv 

Db Eowabd Wiqht Wabhbubn, who died on 
February 6 at the age of fifty-two years, was the 
chief of the Division of Chemutry of the US 
Bureau of Standards at Washington He was 
well-known to a wide oirole as a phymoal chemist of 
dutmotion and the author of ui “Introduction to 
the Fnnciples of Phyuoal Chemutry” 

Washburn was a equate of the Maasadiusetts 
Institute of Technology, where he was a pioneer 
m the study of the hydration of the ions m aqueous 
electrolytes From 1908 until 1922 he held appmnt- 
ments m phyuoal ohemutey and then m oeramio 
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eoginMiniig at the Univeruty of Uhnoia, where 
he prodaoM a long senes of soientifio and teohnical 
papers Then, daring a penod of four years, he 
undertook the Herculean task of editing the 
'Inteniational Cntioal Tables”, a task whu^ was 
rendered supremely difficult by the fact that it 
had to be underU^en dt novo instead of under 
going a jnogressiTe development The completed 
tables, which have recently been made much 
more accessible and easy to use by the addition 
of a new index volume, will remain as a monu 
ment to Washburn’s patience and skill, and are 
likely for many years to serve as a foun^tion, to 
which successive volumes of the “Aimual Tables 
may be added m order to maintain the up to date 
character of the whole edifice 
When appointed to the Bureau of Stemdards 
in 1026, Washburn undertook a wide programme 
of mvesiugation and research, from which two items 
may be selected for comment The first was the 
remarkable achievement of preparing crystals of 
rubber, by distillation under extreme conditions 
of low pressure and short distance, in which 
Washburn was keenly interested when I visited 
him at the Bureau of Standards m 1930 The 
second, which will perhaps be appreciated more 
widely than any other feature of nis career was 
his discovery m January 1031 of the fractionation 
of light and heavy water by the process of 
electrolysis The separation of isotopes on a 
praotio^ scale marks the begmmng of a new 
period m chemistry, and, smee Washburn’s 
method of separation is already being developed 
as a monufacturmg process, his name will long 
be remembered as the originator of this new 
period 

T M Lowby 


His studies m classical arohssology, more 
especially of the attributes of the gods as repre- 
sented m art, led Famell to the comparative 
study of Greek religious cults He rapidly attained 
a high reputation as an mterpreter of obscure 
passages m Greek literature m the light of his 
reseat His greatest achievement, however, 
was his monumental work “The Cults dl the Greek 
States” m five volumes, which appeared between 
1806 and 1000, with a supplemental volume on 
hero cults, published m 1021 In this work Famell 
showed a mastery of detail which was equal to, 
if it did not surpass that of the bett German 
scholarship of the d&y combmed with on unusually 
wide knowledge of comparative material His 
contribution to the study of Greek culture is 
onmnal m conception, fundamental and epoch 


Famell was also the author of a number of 
smaller works, deahng with the religions of Greece 
(uid the ancient East and with comparative 
religion, m which he showed a great gift of lucid, 
semi popular exposition, combmed with sound 
scholarsmp He was a frequent and valued con- 
tributor to the learned penodioals concerned with 
his special studies 

In 1901 Famell was one of the first to receive 
the newly instituted degree of DLitt of his 
Umversity Ho was Umversity lecturer in classical 
archsBology from 1006 until 1014, the first Wilde 
lecturer m natural and comparative religion, 
Hibbert lecturer in 1011, and Gifford lecturer m 
1919 He served as Vice Chancellor of the Uni- 
versity m 1020-1923 If he required a high 
standi from his pupils m conduct, mdustry and 
scholarship, his whole life and work afforded 
them an admirable example 


Dr L R Fabnrll 

Wb regret to record the death of Dr L R 
Famell, formeriy rector of Exeter Ckillege, Oxford, 
and the well fcaown authority on the religious 
cults of ancient Greece, which took place at 
Parkstone, Dorset, on March 28 

Lewis Richard Famell attuned the age of 
seventy-eight years on January 10 last, having 
been bom at Salisbury m 1806 The second son 
of John Wilson Famell, he was educated at tlm 
City of London School, of which Evelyn 
Abbott was then headmaster, and at Exeter 
College, Oxford, where he won an o^ classical 
scholar^p PRwtioally the whole of the rest of 
his life was devoted to the service of his Coll^ 
and Umversity Two years after taking his degree 
m 1878, with first-class honours m bc^ Classioal 
Moderations and Ifttera Hwmamores, he m* 
elected to a fellowship of his Coll^ He then 
studied classioal arohteology in Germany and 
travelled m Greece and Asia Mmor, retumingt^o 
Oxford to serve Exeter as tutor, sub rector, semor 
tutor and dean, and from 1914 until 1928 as 
rector, m which office he succeeded the late Dr 
W W Jackson 


Dr Albir Stocks, professor of arclueology at 
Prague died on April 18 at the age of fifty eight 
years He was the author of numerous pubhcations 
dealing with Bohemia m the Stone and Bronze 
Ages He had served on vanous archaeological 
oommiBsions and had given valuable assistance to 
museums in connexion with the identification of 
objects dating from prehistoric times 


Wx regret to announce the following deaths 
Mr Henry 8 Hall, formerly head of the mihtary 
and engineering side at Clifton Goll^, author of 
many well known textbooks of matoematios, on 
May 3, aged eighty-five years 
Mr Cul Olaf Lundholm, techmcal adviser to 
the Nobel Trust m 1000-14, a pioneer m the 
manufacture of explosives, on May 8, aged eighty- 
four years 

Dr J P vfui der Stok, director of the Section 
of Oceanography and Maritime Meteorology at 
the de Bilt Meteimxilomoal Institute, near Utrecht, 
m 1890-1023, formerly dveotor of the Magnetic 
and Meteorologioal Observatory, Batavia, on 
March 29, aged eigfaty-three yean 
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News and Views 


itoyal Soacty Blectioi» 

At the meeting of the Ilo3ral Society hold on May 3, 
the oandidatee whose names were given m Natdbi 
of March 10, p SSS, ae having been selected by the 
Council for fellowship of the Society, were duly 
elected In additum, two foreign members were 
elected, namely. Prof H L Lebesgue, of Paris, the 
discoverer of ‘Lebesgue mtegration*, and Prof O 
Warburg, of the Kaiser Wilhelm Institut Air Zell 
{diysiologio, Berlm Dahlem, who is known for his 
work on cellular metabolism and respiration 

Prof Henn-Lfon Lebesgue, For Mem RS 

Hknbi LIon LaBsaouB was bom in 1875 at 
Beauvais, and after studying at the £oole Normale 
Bup^neuro, tau^t from 1809 until 1002 m the 
Lyce5 at Nancy, where he wrote his famous 
thOso de Doctorat Infegrale longueur, aire which 
was published in the Annalt dt Matemahca, in 
1002 After holding academic posts at Rennes and 
Poitiers, he was appomted in 1010 lecturer at the 
Faculty of Scienoea of Pans, in 1921 professor of 
mathematics at the GoUige de France, and m 1022 
a member of the Academy of Sciences Prof 
Lebesgue’s reputation was tot made by his defim 
tiona of the functional operations of mtegration and 
denvation, which are of such generality that they 
may be applied to classes of functions vastly more 
extensive than tho restnoted classes to which earlier 
definitions had been applicable It was Cauchy who 
tot replaced the geometneal idea of an integral, as 
an area, by a precise anthmetical deflmtion, regarding 
it as the limit of a sum of elements f{x) Ax when Ax 
tends to aero , and on this basis he proved theorems 
of existence and uniqueness Riemann generalised 
Cauchy’s conception by extending it to oertam 
functions which were disoontmuous at pomts forming 
sets dense everywhere , but the functions mtegrable 
m Riemann’s sense are still a limited class 

In order to obtam a more general definition, 
Lebesgue tot devised a theory of the measure’ of a 
set of pomts, which was a great improvement on 
tho theoiy of ‘omitent’ previously given by Cantor, 
namely, that the content of the sum of two sets is 
not m general the sum of their contents, whereas the 
measure of tho sum of two mutually exclusive seta is 
always the sum of their measures He then departed 
firnn the procedure of Cauchy and Riemann fer 
defining if{x)dx, by dividing the range of variation 
of/(x) mto mtervals (as contrasted with dividing the 
range of variation of x mto mtervals), and considering 
the measures of the sets of pomts belonging to these 
mtervals, whence a definitioa of the intepal naturally 
follows Lebesgue’s defimtions of mtegration and 
denvation have led to developments of far reaching 
importance m the theories of Fourier senes and other 
tngonmnetno senes, of singular mtegrals, mtegral 
equations, Dinchlet’s problem, the calculus of 
variations, ftmoticmal operations, and the properties 
of analytic fonctionB m the nei^ibourhood of their 
smgulanties 


Prof O Warburg, For Mem RS 
Psor Otto Wabbubo is well known for his very 
important work on metabohsm and ro^iratum m 
cells In this troric he made extensive use of the 
manometric technique, which he greatly developed 
This method was apphed by him and the members 
of hiB school to a great variety of biological problems 
with conspicuous suooeas By using very thm shoes 
of animal tissues suspended m serum, precise measure 
roents of respiration and other metabolic processes 
could be made under approximately physiological 
conditions By this means he discovered an important 
difterenoe between the metabolism of normal tissues 
and that of rapidly prohfermtmg tissues such as 
tumours, namely, the fact that the latter show a high 
nrobic glycolysis By the study of the inhibitory 
effect of certam specific poisons, such as cyanides and 
carbon monoxide, on respiration, he showed the 
important rAle played by catalytic compounds of 
iron On studying the effect of light of different wave 
lengths on cells poisoned by carbon monoxide, a 
photochemical absorption spectrum was obtained 
which was found to be very similar to that of a 
hnmstm compound In this way he showed the 
importance of hamatin compounds in cell respiration 
In the analysis of these effects he displayed remarkable 
teohnioal genius In addition to this tuamatm system 
(known as the respiratory enzyme). Prof Wi^urg 
has recently discovered another unportant mtra 
cellular system involving a different type of oatalytio 
pigment, belonging to the class now known as 
flavmes Prof Warburg is also well known for his 
fine work on photosynthesis 

Bicentenary of Stahl (1660-1734) 

Two hundred years ago, on May 14, 1734, Georg 
Ernst Stahl, the celebrated German physician and 
chemist, died at Berlm at seventy three years of age 
For many years be had been physician to Ftedenck I, 
Kmg of Prussia, and he was widely known for his 
ongmal views and for his numerous wntings He 
wrote, edited or supermtended no fewer than 260 
worics Boro at Azispaoh, Bavana, on October 21, 
1600, at a time when Germany was just reoovenng 
from the terrible effeots of the Thirty Years War, 
be studied mediome at Jena , at the age of twenty 
seven years became physicuui to the Duke of Weimar 
and SIX yearn later was appomted professor of 
medicine, anatomy and chraistry m the newly 
founded Umveraity of Halle He taught there for 
twenty two years (1603-1716), and it was durmg 
tiiat tune he enunciated the dootrmea of vitalism 
and animism and the tiieory of phlogiston, the latter 
a generalisation which did much to make ohemistry 
a setenoe “The doctrine of phlogiston,’’ says Thorpe, 
“was embraced by nearly all Stahl’s German oon- 
temporaries, notaUy by Maiggraf, Neumann, Eller 
and Pott it spread into Sweden, and was acoepted 
by Bergmann and Scheele , mto FTanoe, vdme it 
was taught by Duhamel, Randle and Maequer ; and 
into Great Britom, whMe its most mfiuential 
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HupportenirenPrieattojraDdCavendiah Itoontmued 
to be the orthodox ftuth until the laet quarter of 
the eighteenth century, when, after the duwo v ery 
of oxygen, it wae overturned by Lavoisier ” 

Refngmttoa and its Apphcitioiis 
Fob the first of the senes of Besearoh and 
Development Lectures arranged under the auspicee 
of the British Soienoe Guild and delivered at 
the Rojral Institution, Sir William Bragg, on May 
2 took as his subject ‘Refrigeration" This he 
pomted out is of great importance to Great Bntam, 
which imports on immense amount of moat, fish, 
butter and frrut, many hundreds of shiploads of 
which are received every year The principles under 
lying refrigeration are comparatively sunple, but 
their appboation on a commercial scale has mvolved 
much research such os is being earned out at Cam 
bridge, the Naticmal Physical Laboratory, East 
Mailing and elsewhere Hutonoally, the subject of 
heat and Oold goes back to the early days of the 
Royal Society, and Hooke's views on fluidity are of 
much mtereet In the eighteenth century, the theory 
of calonc held sway, but it was through the work of 
Kiunford, Davy, Mayer and Joule that it was shown 
that heat is, in the phrase of Tyndall, a mode of 
motion, and to day it con be shown that the molecules 
of substances are all m motion, the rapidity of which 
IS increased by heat and decreased with oold All 
the phenomena of oxpcuieion, compression and 
evaporation, which are utilised m refrigerating 
mochmes, are explamed by this theory Throughout 
the lecture, each step was illustrated by experiments 
m which billiard balls, bicycle pumps and liquid air 
played as important a part as thermo couples and 
galvanometers A singularly bcautiftil demonstration 
of the formation of vapour and clouds was given by 
pouring hquid air on to the surface of warm watw 
lyuig in a large shallow pan Liquid air was used 
also to show the alteration m the properties of 
substances when really oold, rubber becoming bnttle 
and a bell of lead givmg a metaUio note when cooled 
in It Sir William refened to the refngeratioa exhi> 
bition now being held at the Soienoe Museum, and 
on behalf of the director of the Museum mvit^ all 
those m the audience to visit it 

Blectncal Phanomens at Very Low Tcmpsraturcs 
PBOr J C MoLsmtAH gave the twenty fifth 
Kelvm Lecture before the Institution of Eleotnoal 
Engmpers on Apnl S0, taking os huTsobjeot * Elec 
trioal Phenomena at Very Low Temperatures” In 
1823 Faraday succeeded m liquefying ohlorme and 
afterwards suooeeded m liquefying many other gases, 
but ha fkiled to hquefy oxygen, mtrogen and hydn^en 
as he was unable to obtain Oae requisite low tem- 
perature At the end of the War, a large stock of 
■tehum was available m Toronto, and this gas was 
suooeoMblly hqueSed m 1028, a oontuiy after Fara- 
day's experiment with chlonne By evi^rating 
liquid helram and thus reaching an absolute t^- 
perature of 0 7° K , Keeoom of Leyden suooerafully 
solidified this element m Febniaiy 1082. The hqnid 
was subjected to a presaurs of 175 atnooqiherea and 


surrounded by rapidly evaporating hquid helium 
The reaeon why liquid oxygen, hydrogen and helium 
are very good insulaton is probably because the 
electrons ore closely bound to the nuclei In 1011, 
Komerlingfa Onnes found that tho resistance of 
mercury vanishes suddenly at 4 2° K and that 
some other metals behave similarly at defimte low 
temperatures Most metals show no traoo of this 
supraoonduotivity even when great pains are token 
to ensure their punty Cortam alloys have been 
found to become supraoonduotive This supra 
oonduotivity can be destroyed by placing them in a 
magnetic field The lower the temperature the 
greater the magnetising force necessary to destroy 
(he supraoonduotivity By suddenly destroying the 
magnetic field surrounding a ring of Bupraoonduotive 
metal, a current can be set up m it if its temperature 
be below the transition pomt Thu current u qmte 
independent of the naturo of the metal and depends 
only on the mtensity of the ongmol mduotion It 
looks as if the results of low temperature leaearoh 
would throw light on the nature of magnetism 

The Rcstncdvc Law of Population 

Im hiH Huxley Memorial Lecture under thu title, 
delivered on May 4, Prof Johan Hjort, of the Uni 
versity of Oslo, dealt with a subject which exercised a 
deoutve influence upon the thought of Huxley the 
question of over population (London MaemiUan and 
^ , Ltd la net) Prof Ujort assumes that human 
society can be studied as a hutorical groiqi of diverae 
mdividuals living m a restricted complex environ 
ment, and shows that biology has disclosed the many 
and various faotora which influence the vital proceases 
of the mdividuals oompnsmg a population and 
determme the quantity and quality of the popula- 
tion 08 a whole He defines an optimum population 
OB the minimum number of individuals who can 
utUiee to the full the vital poeaibilitiea made available 
by one or other of those factors Incidentally, he 
surveys the fishing and whalmg industnes as ex 
omplra, and illustrates his pomt that the conditions 
m both depend upon the power of regeneration shown 
by the stock In the cose of the whale, teohnioal 
developments have produced a grave dishannony 
between the reproductive rate and the death rate, 
and the problem before the mdustry la that of defining 
the optimum catch Restnction of the numbers 
lolled 18 urgently demanded, but thu requires both 
State intervention and mternational agreement 

AoooBDiHa to Prof Hjort, the ideal of all social 
endeavour u the mamteaimoe of the population m 
a state of permanent equihbnum under oonditraoB 
of life which are optimal For the aotuevemmit of 
thu ideal, society must undertake vast and proloiiged 
bwlogioal expenmentation Through biology there 
has oome an emancipation from mental chaos and 
from the belief that human life u governed by 
irrational ohaiyoe Biology has shown that over- 
jxipulation, iriuoh inevitably arues in oertam given 
natural oonditiona, u not due to a superfknal turmoil 
of moods and sentiment, but to the operatioa of 
natural laws. To-day society has both the knowledge 



716 


NATURE 


May 12, 1984 


and thfl power to solve, in its own ways, the 
proUem of population If there be the possibihty 
of enlargement of the means of subsistenoe, of 
renewed expansion, then this should be oomidetely 
explored , but, if such expansion is impossible, then 
the aim of society must be to asoortam the limits 
in whioh an optimum population can enjoy the 
maximum of hberty In both tasks the meth^ must 
be that of the social experiment Though Prof 
Hjort mainly restnete himself to a discussion of the 
method of research and experiment in its application 
to social problems he does not avoid the oonclusion 
that an economically re umted Europe would afford 
conditions for a new emancipation, for a recovery 
of the freedom that the War destroyed For, he 
holds, this would bring peace, and peace amongst 
men is not a natural state of things , it does not 
make itself but must be made 

Representabon of Saence on Government CommissKMis 
As announced last wedc m this column the 
Postmaster General is about to set up a comnutteo 
to consider the divolopmcnt of television and to 
advise on tho conditions under which any public 
television service should be provided It is under 
stood that the personnel of the committee is to 
consist of representatives of the Post Office the 
British Broadcasting Ckirporation and the Depart 
ment of Scientific and Industrial Rosnareh A com 
mittee so constituted, presummg that some of the 
members have practical knowledge of the problems 
involved m television, would command that measure 
of public confidence which is necessary if its de 
liberations are to find general acceptance , and 
It would bo on advance on many Commissions 
and committees appomted by the Government in 
this respect For reasons which it is difficult to 
undtrstond there has been a lamentable tendency 
on the part of Ministers to pass over scientific men 
m sotting up Royal Clommiasions, committees, and 
departmental committees even when matters m 
which scientific and teohmeal issues are mvolved 
It IS to be hoped that the oonstitution of the 
television oommittee is a sign that the Governmental 
mmd IS being quickened m this respect Tune and 
ogam we have uiged that no body set up to oonsider 
any subject with soicntiflo or teohmool ramiiicatioas 
can be adequate or complete unless it includes 
Bcientihc workers or technicians m its personnel 
The Parliamentary Science Ckimmittee — a body 
representmg the Bntish Science Guild, the Associa 
turn of Scientific Workers, and a number of learned 
societies — ^has also taken up the matter uigmg the 
Prune Minister to insist on his colleagues observing 
this prmoiplo Some fifteen months ago the Post 
master General appomted a Post Office Advisory 
Camnuttee If this body is to be of real sennoe it 
Will, presumably, have to advise on teohniool matters 
such as telephony and telegraphy Yet no one with 
scientific or teohnioal qualifioationB was appointed 
amongst a numerous membership There is now a 
vacancy occasioned by the death of the Hon Mary 
Ptokfoid, thus affording an opportunity of rectifying 
this state of affairs 


ScMntiftc Method and Pohbes 

Taa first matafanent of a tabular analysis of vanous 
social and economic systems, m the form of answers 
to a questionnaire prepared by the Enginoera’ Study 
Group on Economics (Natubi, 182, 686, Oct 81, 1988) 
IS to ^pear m the forthcoming issue of Prognat, the 
organ of tho Association of Scientific Workers 
The Study Group apart from research investigations, 
arranges for discussions on questions of the moment, 
at which those engaged m any branch of soientiflo 
woric are welcomed On Bfay 16 Mr Harold 
Macmillan, M P , will address the Group on Re 
construction The meeting will be at 7 46 for 
8 p m at Denison Hall, 296 Vauxhall Bridge Road, 
Victoria, and bir Richard Gregory will take the oharr 
Tickets may be obtained from the honorary secretary 
of the Group Col P Johnson, Gunnersbury House, 
Hounslow, Middlesex 

Tub mtereet which scientific workers are begmning 
to show m social and economic questions is not 
restricted to Great Bntam In France there are 
several active groups The Centre Polytedinicien 
d Etudes Eoonomiques (12 rue de Poitiers Pans, 
president, M Gerard Baidet) consists mainly of 
former students of the Eoole Polyteohnique, one of 
the best known engineenng colleges in France, and 
18 now m its third year of existence Another, the 
Centre d Etudes Econormques da 1 Alimentation 
(39 boulevard de Hebastopol, Pans , president, 
M Andr6 Roussel) was formed by the fUsion of three 
pre existing groups drawn from the Eoole Polyteoh 
nique, Eoole des Centraux and the Institut Agron 
omique Both organisations publish bulletins regu 
larly, giving the results of thoir studios on economics 
and production and distnbution of foodstuffs 

Unemployment and Poverty m India 

In a recent article m the Kcmieht Datlg QateUe, 
Capt Petavel, formerly lecturer on the poverty 
problem at the University of Calcutta, strongly 
advocates the formation of oo operative oolomes as 
a solution of the problems of unemployment and 
poverty m India He suggests that the oolomes 
should bo open not only to those who have merely 
their labour to offer, but also to those who would 
oentnbute capital, land or equipment All would be 
00 operators m their way, and would have a share 
of the products The workers’ remuneraticm would 
be mainly in kind, but part might be m money 
This would enable the more ambitious to save, and 
m time to launch out on any amuJl undertaking they 
might fancy If they failed, they oould return to 
tho colony, which wWd thus provide opportunity 
with seounty As the colonies developed, they oould 
adopt a syst^ of exchange tickets redeemable in the 
produce of the colony l^us it is churned purohasmg 
power would always be oommensurate wifk pro 
duotive power People oould always get work m 
the colony, because they would get a ticket to take 
away what they hod produced To remfbroe his 
argument, the author refers to the Swiss Labour 
Colony at Witxwil and that at Llano in Lonunana 
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In the fonnar, even people nlwed m *unenq>k^ables* 
have been made self Bupporting In India he euggeata 
a Btait could moat eaaily be mode veith an educational 
oo-opefative colony in which young pemone could 
work and receive their education Elderly peraona 
mig^t aho be included to act aa leaden, or to work 
m departmenta of their own In order to ntart a 
fund for expenment on the linoa advocated by Capt 
Petavel, the Mayor of BLaroohi haa announced that 
he will give Ra S,000 and 50 aorea of good land near 
Karachi 

Rc-cquipoieat of CoUiena and Steclworka 
In the oupplement to the Dculy Telegraph of 
March 10. Dr A H Railing aaya that the need for 
the reoiKanuation of oertam of the basic industnee 
of Great Britain is urgent Aa a reoult of recent 
applications of aoientiflc knowledge, great odvancea 
have been made m developing new plant for the 
economic mming of coal and the manufacture of iron 
and steel produota In recent years the grouping of 
ooUienes makes it possible to use huge turbo maohmes 
and thus considerably lowers the cost of generating 
eleotno power This solution of the problem of the 
handlmg and transport of coal will contribute greatly 
to ^ economic success of the undertaking A 
ooUiery equipped with a modem coal cleantng 
installation can command hi^ier prices for its output 
Loss and waste due to the breakage of ooal can now 
bo reduced to a mmimum by using anti breakage 
devices By grouping together iron and steel works 
it would be possible to utilise the by product gases of 
the iron and steel induatiy An installation of loige 
turbo generator units m such a station would enable 
It to have a thermal eiflciency os high as that obtomod 
m the hugest modem power station The by product 
gases from the uidustry would in this way acquire 
the same heat value os the coal used in ooal drod 
power stations Many of the rolling mills m Groat 
Britain have been installed for very long penods and 
their retention in service militates against securing 
the high quality of product demanded to day An 
electrically driven rolling mill of modem design can 
be regarded m the hght of a precision tool, capable 
of on output of material possessing the highest degree 
of accuracy obtainable m rolling practice The 
eleotno fhmaoe also opens out groat possibilities 
One of the valuable prcqierties of the hi^ frequency 
electric furnace is that, when operating, it gives nso 
to an automatic stimng action which secures a 
uniform product 

Street Traffic Sigtule, i868 1934 
In 1868 the City of Westminster mtroduoed a 
method of mwohanioal signalling to help the police 
to control the traffic A semaphore, having a red and 
green gas lamp for night use, was employed, but 
unfortunately an expiation put an abrupt end to 
this experiment Eari^ m this century, road signals 
similar to railway signab were used for controlling a 
few tramways and also the traffic on Tbwer Bridge So 
far back aa 1918, colour light signals were used to 
control street traffic m New Yorii The Siemens end 


General Eleotno Railway Signal Co (S G E ) installed 
the first modem Bntish tr^flo signal at a busy road 
jnnotion m Wolveihampton m 1926 The most recent 
development of the vehicle actuated signals is the 
Autoflex’ system of the S O E , a full desonption of 
which IS given m the Engmeeniig Supplement of the 
Siemens Maganne for Apnl It was lint brought 
into use m November 1933 and thi re are now several 
installationa giving very satisfactory sen ice In this 
system vehiolee approaohmg a road junction pass 
over pneumatic deteotor mats installed in the paths 
of the vanous trafiki streams and no notify their 
movements to an elootnoally operated controller 
The mats are equivalent to the eyes and ears of a 
traffic policeman If vehicles leave the mtersection 
on the wrong side of the road the mats are insensitive 
The top of the mat is rounded and projects slightly 
above the road level presenting a good striking face, 
so that it is not possible for high speed vehicles or 
rateipillar tractors to tide over it without registming 
If no suitable gap ooouia withm a predetermined tune, 
the contmuouB stream u arbitrarily mterrupted and 
the right of way transferred There u no necessity 
for long ambw penods smou signal ohanges take 
place only when the mterseotion is clear , two or 
three seconds ore generally sufficient The jiower 
required for a controller is only about 30 watts, 
which 18 leas than that required by an crdinaiy lamp 

Crystalline Stmctiire and Failure of Metals 
Thk eighth Edgar Marburg lecture of the American 
bociety for Testing Materials was delivered by Dr 
U J Gough, his subject bemg Crystallme Structure 
m Relation to Figure of Metals — cajiccially by 
Fatigue” Dr Gough dealt almost exolusnely with 
the results of X ray exammation of metals and the 
paper contains what is probably the fullest rteumi 
yet given of the subject Some mdioation of the 
ground traversed will be obtained from the fact 
that the bibliography oontauis no loss than 176 
separate references Starting off with a general 
diMuaeion of the nature of the atomic bond and of 
the structure of sobds in connexion with the boaio 
problem of failure under stress, the methods of 
preparation of single orystals of metala and crystal 
structure as revealed by X ray Investigation, Dr 
Gough then proceeded to consider more specifically 
the distortion of single metallic crystals under simple 
static stresses, the influence of the crystal boundary 
upon strength and distortion and the effects of cold 
working upon single crystals and multiorystoUma 
aggregates Coming to the subject of failure under 
fatigue’ oonditions. Dr Gough dealt with metals 
orystalliBmg m the face centred cubic, in the close* 
packed hexagonal (disoussnig moidentally the twm- 
rung of smo), m the body centred oubio, and m the 
face centred rhombobedral lattices Finally, he 
oonsiderad the behaviour of single crystals as com 
pared with that of multiorystoUine metals Dr 
Gough’s conclusions ate not yet everywhere accepted, 
but whatever the mdividu^ opmions of readers of 
the lecture may be, it will be luuvetsaUy welooined 
as providing m a readily acoessible form, an almost 



718 


NATURE 


May 12, 1904 


idMl auiDiiisiy of woric diqpened throu|^Knt • 
multitude of dillerant publioations. 

Aanal Surveys for Town Planning 

Thk urgent noooMitjr for modem town plana re 
quired under the Town Planning Act haa raised the 
pomibility of meeting the demand by aerial aurvey 
In moHt casea, leaa than two yearn remain for the 
completion of these plana The Ordnanoe Survey at 
Its existing etxength cannot hope to meet this demand 
A eoheme outlmed m the Ttmes of May 6, however, 
promiaea to meet the situation, and the Ordnance 
Survey has promised ite oo operation if local authon 
ties make immediate revisions by air survey The 
scheme would admit of the 16,000,000 acres of town 
planning areas m England and Wales being covered 
within two yean The country would be divided mto 
sixteen units, of which eight would be photographed 
oonourrently On the reasonable assumption that 30 
days m the year would be suitable for vertical photo 
graphy the work oould be done m the two years 
a\ailable Local authorities would be supplied with 
pnnts on a scale of 1 fiOOO and a set of transparenoiee 
on the same scale as the Ordnanoe sheets The 
ongmators of the method are Messrs H Hemming, 
Ltd , and Economic Air Surveys, Ltd The fully 
revised Ordnance sheets would follow later 

Aenal Surveys m the Umted Statn 

An extended soheme of aerial mapping m the 
aouthem States is planned under the Unit^ btates 
Oeological burvty m oo-operation with the Shore 
and Oeodctio Survey, the Census Bureau and other 
Federal bodies The area to be oovered, according 
to a report issued by Science Service, of Washington 
DC IS 40,000 square miles, selected from agencies 
m the btates of Alabama, Arizona, Arkansas, 
California, Oeoigia, Louisiana, Mississippi, New 
Mexico, South Carolina, Texas and the District of 
Columbia The maps will be used prunanly m 
connexion with the agricultural census to be made 
m November next, but will have a permanent use 
as State records and for other purpoees The need 
for a more systematic land survey is indicated by 
the fact that air reoonnausanoes have already 
revealed the existence of vacant farms and waste 
lands not under cultivation hitherto unrecorded and 
consequently m some in stances escaping taxation 
There may be an extension of the scheme later to 
cover 1,000,000 square miles As at present planned, 
it will take seventy days to oomplete at a oost of 
660,000 dollars The aeroplanes will have the oo 
operation of link men on the ground under observe 
tion, and altogether 600 engueera with 1,600 assistants 
will be employed The soheme is part of the pro 
gramme of the Civil Works Adnuniatrstion for the 
relief of unemployment 

Record! of the Maya 

Sreonm of Amenoan anhaology will welcome 
the publication by the Canbgw Inatitution of 
Washington of “The Book of Chilam Balam of 
Ghumayel*’ — the Boidi of Balam the Prophet, wfawh. 


giving an aooount of certam matten pertaouag to 
ntual and belief as recorded by tbe ancient Maya in 
their own language, is one of the moet inqoortant 
pieces of dooumentaiy evidenoe relating to t^ early 
history of Yucatan known to soholars The book 
has been edited by Mr Ralph L Roys, who for the 
flret tune has applied the pnnoiplee of ^1 
Bobolaiship to the establishment of a standard text 
The text a aoocmpanied by a translation and 
annotations by the efotor There are several versions 
of the Book of the Prophet Balam, each known by 
the name of the village to which it belonged ongmally, 
such as that of Tuunm, Ixil, or Nab That of 
Chumayel, with thoae of Tizunm and Mam, have the 
greatest value for the study of Maya civilisation 
Chilam Balam, whose prophecies are recorded among 
the matter in his book, hved at the end of the 
fifteenth century and the begmning of the sixteenth 
The Chumayel version dates only ftom 1782 , but 
there is httle doubt that the greater part of it has a 
pedigree as an authentic copy going back to the 
Bixteentb century when the Maya wrote down m the 
European sonpt, but m their own language, pro 
pheoies, ohromolea, ntuals, myths, calendnoal matter 
and medical treatises, much of which would appear 
to have been transcribed directly from the hiero 
glyphic manuBonpta afterwards destroyed and pro 
aonbed by the Spaniards The dngmal manuscript 
of tbe Chumayel vetsum has disappeared, and the 
present text has been prepared from photographic 
copies 

Nature Sanctuaries m ZuluUnd 
Natal possesses five sanctuaries for wild life, and 
all. with the exception of the bird sanctuary at St 
Lucia and h alse Bay, have speoial mtereet on aooount 
of the rare mammals they oontam— the Umfoloa 
has the only survivmg herd of the southern white 
riunoceroe The reserves have been threatened to 
some degree because of the fear that their mammals 
preserved a reservoir of the tiypanoeomes of the 
cattle disease, nagana But it may be accepted that 
tbe destruction of big game is a fotiln method of 
controlling the tsetse borne disease, and that the 
reserves may well be retamed, smee they occupy 
areas unfitted for agnoulture on aooount of endemic 
nagana, malaria, maufHoient ramfall or poverty of 
sod Indeed, m a pcunphlot on Natal’s Nature 
Sanctuaries m Zuhiland” E K du Plessu urges that 
they should be properly established and made 
statutory, that they should be provided with suitable 
Hiproaohee to encourage tourist traffic, and that they 
should be surrounded by a three-mile buffer zone, to 
prevent shooting parties fWan slaying animals on the 
very border of the reserve It is ftirtber suggested 
that the shooting season should dose at the end of 
September, smoe the does are m young by October, 
and that all year hoenees for ahootmg should be 
disoontmued 

L a n csi lilr s and Ghcshm Fauna Baoords 
Tbb issiiB of the nineteenth annual report of the 
Lanoashire and Cbaahin Fauna Ocmmittee for tbe 
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year 19SS adda Plattotaru Sgtirtam, from Roatheme i 
Um, Cheehire, a> a now opeoieo to ooienoo, while 
a lut of a hundred new speoies added to the faunistio 
reoordi for the two oountiee moludee 88 MoUophaga 
on the birds and m a nun a lw , which Mr H Bntten 
IS inveetigating, 20 Diptera, 17 eawfliee, 10 Coleopten, 

9 Hymeooptem, 8 Anoplura, and one each of 
Lepidoptera, Araohnida and mitea Ihe avi fauna 
records for the year inolude the neetmg of the golden 
eye and of the pochard m Cheahue for the dnt tune, 
and the oocuirenoe of a flock of knots (Oahdrtt e 
eanuttu), estimated to number 7,000, on the Lan 
coshire coast m July White fronted geese and grey 
lag geeae are increasing m north Lan c ash ire m wmter, 
while tufted ducks, teal, shoveller and Lttle owl are 
also reported to be moreMing m parts The mam 
colony of flondwich terns on Walney Island Lonca 
shire was wiped out by the herring and lessor block 
backed gulb the colony of which, eetablished flve 
yearn ago, has assumed alarming proportions The 
toms from Walney went to nest at ^venglasa temery 
where the Sandwich terns have increased from 12 
pairs m 1980 to 70 in 1081, and 870 m 1032 The 
ruff {PhUomachua pugnax) is still a regular autumn 
migrant and records ore made of the wood sandpiper 
(Trmga glareota), green sandpiper (T oehr^tua), 
greenshank (T ncbulona) and grey phalarope 
(Phalanpua Jidtoanut) on passage, while lor^ 
numbers of block tailed godwits were seen m the 
spring on the ooaat The Fauna Committee announces 
that it will dedicate Part 2 of its Check List of the 
Fauna of Lancashire and Cheshire ’ to the late T A 
Coward, for many years one of the recorders of the 
Committee , Part 1 having been laeuod m 1030 
Mr A W Boyd is president of the Committee and 
H E Bntten, Prof S J Hickson and W Mansbridge 
inoe presidents 

National Museum of Wales 
Tbs annual report for 1082-88 of the National 
Museum of Woles shows with what fine spint the 
peopto of Wedes ore supportmg their progressive 
Museum The opening of the exhibition gallenes m 
the east wing threatened to be marred by the existence 
of a considerable debt upon the budding , but a 
public appeal has resulted m the receipt of more 
than three hundred contributions, so that, os promised 
moneys oome m, the debt will be Anally extinguished 
The Folk Industnea Oallery m the new wmg woe 
opened to the ynibho m July 1088 it illustrates a 
side of museum activity of much mtenst to the 
public Amongst the exhibits are the plant of a 
wooUen yam factory, and senes showing the whole 
range of the woollen mdustry m Wales, mder making, 
aawmg, fishing and pottery making An ecurly oast 
iron gate, an engine ftom Neath Abbey Iron Wmfcs 
and on early colliery tram illustrate the transition 
effected by the Industrial Revidution Special 
reCBTcnoe should be made to the reoonstruotions of 
a rural smithy and a wood turner’s shop > 

Cihbagis snd Rdsted Ciops 
Tn BBOond edition of BuUetm No. 68 of the 
Ministry of Agnoulture ("Cabbogas and Belated 


Green Crops” , H M Stationery Office, pp 80 
Is 8d net) was issued m Novmnber 1088 It deals 
with the commercially useAd variants of the wild 
Brasnea olcnieea, namely, cabbages and savoys, 
Brussels sprouts, cauliflowers, broccoli and kale 
Details of cultivation m many districts are oombmed 
with extensive notes cm the eocnomic uses of various 
producte, and numerous methods of marketing are 
given Production and harvsstuig of seed are also 
discussad Hie volume is designed to help the growpr, 
and should do this effectively A cluster on the 
cultivation of Bratttea as farm crops has been 
added to tiie material published m ^ first editicm, 
and the whole text has been improved by the moor 
poraticm of much recent knowledge 

Liverpool Observatory 

The report of the Liverpcml Observatory and 
Tidal Institute for 1088 records several mtoieeting 
matters concerning tidal records Experiments were 
made with seismographs with the view of recording 
the tilting of the earth due to tidal loads os well as 
to thermal effeoti An instability m the records 
was traced to distortion m the stmoturo supporting 
the instruments This was overoome and satisfactory 
recmids were obtamed The work is being contmued 
with improvements m the instruments Another 
important piece of work concerns a new method of 
pr^iction of mixed diurnal and semi dnimal tides 
Work was also done on the tidal bore of the Trent 
and on the tides of the Bay of Biscay Tidal pro 
dictions have been worked out for various authonties 

RainM of the Work! 

Most maps hitherto constructed to show the 
mean annual distribution of rainfall are confined to 
the land areas and have no mdioation of ramfall over 
the ocecuis Prof W Meinaidus has published m 
Pftermanns MUteUungm (lOSi) a new ramfall 
map on a scale of 1 100 000,000 which shows tiie 
distribution over the entire surface of the globe 
On BO small a scale it naturally does not differ 
materially so far as land areas are oonoemed firom 
Supan’s and other maps, although it shows effectively 
the low precipitation m north and south polar 
regions , but over the oceans, and m particular the 
Indian and Pociflc Oceans, there is much of mterest 
These details have been taken chiefly firom O Schott’s 
ooecuuo maps The map is produced m tmts of two 
colours showmg six different grades of ramfall. 

Study of Cosmic Rays in Armenu 

Paor A F Jorra, of the Physioo Technical 
Institute of the U S S R , 18 sending out a soientiflo 
expedition to Erivan to establish a laboratory for 
the study of the oosmio rays It is proposed to set 
up the station on Mount AlogOz, m Armenia, at a 
height of 14,400 ft above sea level The object of 
this station will bo to mveetigate the distnbutioa 
of the oosmio rays The leader of the expedition is 
Dr D V Skobeltsm It hoe also been decided to 
set up on Mie slkiK of Lake Qokifiia (0,846 ft above 
sea level) an astrophysioal obaervatoiy i^ura a 
10 m reflector w}ll be erected 
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Afloounocnic&tf 

Snt SiOMXY Habiob, formerly director of the 
Katurel Hiatory Departmenta, British Museum, has 
been awarded the Gold Medal at the Linnean Society 
The medal will bo presented at the annual gen^ 
meeting on May 24 

Pbot Viotob Van Stbakjin, director of the 
Bo}ral Belgian Natural History Museum and formerly 
vite president of the Parc National Albert m the 
Bolgim Congo, has been appomted president of the 
Parc National Albert m enooession to King Leopold 
m, who held the office of president until the death 
of his father. King Albert 

Wb are glad to learn that the Belgian Parliament 
has now made ample provision for the preservation 
of the umque collection of skeletons of ^e Wealden 
Bmosaur Iguanodon m the Boyal Museum of Natural 
History Brussels, to which we referred on March 3 
(p 320) The late Kmg Albert, who was always 
deeply mterested m sciontiflc resecueh, had the 
satisfaction of learning, just before his death, that 
a sum had been voted both for the repair of the 
fossils and for their anclosure m two large glass 
oases The work is proceeding at once 

An earthquake of moderate mtonsity was recorded 
at Kew Observatory on May 4 The first impulse 
was received at4h 4flm 22 s OMT The records 
indicate that the shook ooourrod at a distance of 
4,800 miles and probably near the coast of British 
Columbia 

At the anniversary meeting of the Boyal Society 
of South Afnoa held at Cape Town on March 21, 
the following were elected officers for the year 1934 
Preaxd&nt, Dr A W Rogers , Hon Treamrer Prof 
L Crawford , Hon General iteentary, A J H 
Ooodwm , Hon Editor oj Tranaaotiona Prof K S 
Adamson , Hon JAbranan Prof E Nowbory 

Tuk following appomtmente m the Colonial 
Agncultural Servioe have recently been made by fhe 
Secretary of State for the Coknues Mr C H 
Burgess to be agricultural field officer, bederatod 
Malay States , Mr J R E Hmdson to be inspector 
of plants and produce. Gold Coast , Mr R K 
Kerkham to be agricultural officer, Uganda , Mr 
R W Kettlewell to be distnct agricultural officer, 
Nyasaland , Mr A E Moss to be inspector of plants 
and produce, Gold Coast , Mr E Williams to be 
supermtendent of agriculture, Gambia, Mr b M 
Bam, foimsriy mspector, plant protection ordinance, 
TVinidad, to be agnoultuFal officer, Tmudad , Mr 
T MoEwan, fonnerly senior agncultural research 
officer. Northern Rhodesia, to be agncultural officer, 
Uganda 

Thn Dorothy Temple Cross Research Fellowalups m 
Tuberouloeis of the value of at least £380 each for 
one year for the aoadenuo year 1934-38 will shortly 
be awarded by the Medical Research Council, and 


applications should be lodged with the Council not 
later than June 1 The object of these fUlowships 
IS to give qieoial opportumtks fbr study and researA 
to persons mtending to devote themselves to the 
advancement by teaching or research of curative 
or preventive treatnMnt of tuberouloeis in all or any 
of its forms The feDowshipB will preferably be 
awarded to candidates who wish to make their 
studies or mquunes outside the borders of Great 
Bntam It may also be possible to award a Senior 
bellowsbip of considerably greater value to a specially 
well quahfied candidate wishing to undertake an 
mtensive study of some particular problem of tuber 
culosis at a chosen owtre of amric m another country 
Particulars are obtainable from the Secretary 
Medical Research Council, 38 Old Queen Street, 
Westmmster, S W 1 

Applioatioms are mvited for the following iqqiomt 
ments, on or before the dates mentioned — A 
lecturer m geognqihy (woman) at Bmgley Trammg 
College — ^The Education Officer, County Hall, Wake 
field, Yorks (May 16) A teacher of domestic subjects 
at the National Somety's Training College of Domestic 
Subjects, Bemdge House, Fortune Green Road, 
London, N W 6— The Prmcipal (May 21) A clmical 
biochemist at the Glasgow Royal Infirmary — ^The 
Supermtendent, Royal Infirmary, Castle Street, 
Glasgow (May 21) A leoturor m experimental 
psychology at the Umversity of St Andrews- The 
Secretary (May 24) An assistant lecturer m physios 
at Umversity College Gower Street, London W C 1 
—The Secretary (May 26) A fuel technologist to 
the Pubho Servioe Board of New South Wales — 
The Official Representative of the Oovemment of 
New South Wales, Wellington House, 128, Strand 
W C 2 (May 31) A reader m dyeing and prmtmg, 
a reader m chemical engmeermg a lecturer m ex 
perimental dyeing, a lecturer m mdustnal and 
tmotonal chemistry, and a lecturer m fuel technology 
at the University of Bombay — ^The Registrar (May 
31) A lecturer m economics, an assistant lecturer m 
pharmaceutical ohemwtry, a demonstrator m 
m ec h anical engineering, and a demonstrator m 
eleotnoal engmeermg at University College, Nottmg 
bam — ^Tbe Registrar (June 1) An mtelligence 
officer m the Engmeonng and Metals Section of the 
Department of Overseas T>adc — The Chief Establish 
ment Officer, Department of Overseas Trade, 38, 
Old Queen Street, Westminster, S W 1 (May 31) 
Two Robert Blair fellows m applied scienoe or 
technology — The Education Officer (T 3), The County 
Hall, BEl (June 1) A jumor soientific officer 
(chemist) m the Department of Scientific and In 
dustnal Research— The Secretary, 16, Old Queen 
Street, London, S W 1 (June 2) An assistant lecturer 
in mec h an i ca l engmeermg at the Manchester Municipal 
College of Tedmologj^— The Registrar (June 4) A 
lecturer m geography at Truro Training College — 
The Prmcipal Assistant keepers m ecology, entomo 
logy and botany at the British Museum (Natural 
History)— The Secretary, British Museum (Natural 
History), London, S W 7 A profeaaor of botany at 
the Umversify of Reading— The Registrar 
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Letters to the Editor 

[The EdUor doee not hold hxmedj reepotuMe for 
opmtone expreteed by hu eorreepondente Mather 
can ha undertaie to return, nor to oorreepond unih 
the vrttere qf, ryetOed manueenpte intended for Ihie 
or any other part of Natubx Mo notuse %e taken 
of anonytnoue eommunteattonk ] 

Mass of the Neutron 

Thb maee of the neutron haa been oalouUted by 
(hsdwick on the aasumption that the neutrons of 
boron are emitted by the isotope \‘B, aoooiding to 
the nuclear reaction 

“B + *He = VN + ‘.n 

Usmg the exact maHsoe of ‘fN and 

the maximum energy of the neutron excited by 
the a rays of pokmium, one may oalculato for the 
neutron a mass 1 0088 (taking '*0 => 16) * 

We have suggested * that the enuasion of the neutron 
of boron is due to the isotope J'B and not to ‘.‘B 
The nucleus VB can suffer two kinds of transmutation 
under the action of the a partiolos of pohnimn one 
with the emission of a proton, one with the emission 
of a neutron and a poeiiivo eleotron, according to 
the ec]uationa 

+ iHc = >,*C + {H 
‘•B + IHo - i'C + i» +« 

Our latest experiments on the creation of new 
radio elements have confirmed our interpretation of 
the transmutation of boron Similar reactions are 
observed with the nucleus fiAl and with ,*{Mg 
The reactions can bo divided m two steps 

’,*B + Vttt VN + in ‘/N = ‘/C -1 « 

fiMg + iHe - flSi + Jn fiSi = {JAl + . 

I'JAl + JHe - JpP + in ‘JP - {^Si + e 

VN. fJ8i, JgP being unstable nuclei tliat disinUgrate 
With the emission of positrons 
The complete reactions, with the masses and 
energy of all the particles are for the two modes of 
transmutation of boron 

'.•B + ‘He + = VC + IH + Wb + Wr 

VB + ‘He + W. - VC + 'n + s + Ws + W, h WA. 
where Wo. Wb. Wn, W., Wji, IPi ore the oieigios 
of the a particle and the corresponding eneigies of 
the ejected particles ami of the recoil atoms m the 
reactions Subtracting the first of these equations 
from the second gives 

in ~ mass of proton - mass of positron + Q, 
whereg - Wh + FPji - IF, - Wji - W, 

One gets exactly the some equation using the 
transmutations of aluminium and magnesium 
Thus these equations enable us to oaloulate the 
moss of neutron without using tiie exact masses of 
any nucleus, except the proton 
According to our most recent measurements, the 
positrons emitted by the new radio elements form 
a oontmuous spectrum of maximum energy 15x10* 
e V for VtT, 8 X 10* e v for fJP and approximately 
1 5 X 10* e V for ,'i8i The emission of positrons 
IS probably aooompcuued by the emission of neutrinos, 
but if the positrons have their maximum energy 
the neubnnoB will have a very small energy, the 


moat recent hypotheses on the nature of this particle 
admits of a moss which is sero, or very omul So 
we need not take this particle mto account m the 
calculations The energy of the recoil atom in the 
dismtegration with emission of a positron is negligible 
For the irradiation with the a rays of polonium 
we have the following numenoal values for the 
energies (expressed in 10* e v ) 



One gets for the mass of neutron three values 
1 0098, 1 0092, 1 0089 Theee values agroe approxi 
mately Yet the first, deduced from boron, is 
the most precise Tlie energies of the neutrons of 
aluminium and magnesium and the energy of the 
positrons of mugnesium are not well known 

From considerations on the stability of the nucleus 
JBe, the mass of the neutron should have a minimum 
value 1 0107 But an error of 0 001 in the determina 
tion of the mass of Be seems quite possible 
We may adopt for the mass of the neutron a value 
1 010, in which the error probably does not exceed 
0 0005 

With the mass 1 010 for the neutron, the maximum 
energy of the neutron ejected from beryllium by 
a particles from polonium should be about 9 X 10* 
ev The emission of slow neutrons when bthium 
M bombarded with » particles from polonium, 
according to the reaction JLi + ^He =• VB + W. 
cannot be explamed unless the mass adopted for 
VB IS too great nsmoly, by about 0 003 
If atomic nuclei contam only protons and neutrons, 
then the p emission might be the consoquenoe of the 
transformation of a neutron into a proton inside the 
nucleus, with the ejection of the negative eleotron 
and a neutrino, as has been suggeetod by several 
authors The mverse procosseH would also bo possible 
transformation of a proton into a neutron with the 
ejection of a positron and a neutrino 

With the moM 1 010 for the neutron, the energy 

liberated in the tnuisformation neutron -♦ proton + c 
IB 2 1 s. 10* e V , the energy absorbed in the trans 

formation proton -• neutron + c is 3 1 x 10* e v 
I CUBTX 

Institut du Radium k Joliot 

Paris 6 


cm Uw amilmisDU or Bathe snd Ktannsa, by the eoiuIdrasUon of 
te energy Muoe teUUve to the gnmiie of |Hvt> ni 
e , m. sea lost 
^ 237 1933 


•I Cnrieind/ JoOot C 


Induced Radioactivity of Sodium and Phoaphonia 
lie view of the discovery of induced radioactivity’ 
by F Joliot', 1 have inveetigatod several other 
elements with an apparatus specially dengned for 
the study of activities with a vary short bfetune 
The Bubstonoe to he mvestigated was attached to 
the «id of a swinging arm, which mode it possible 
to shift tho substance within half a second ftom the 
K ray source, oonsistmg of about 1 miUiourie of 
thorium B + C to a C^iger Muller counter with a 
window of 0 06 mm copper foil 
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I have found that both sodium and phoaphorus 
become active after a ray bombardment Three 
diflerant sodium compounds (NaCl, NaF, Na/3«0«) 
have been mveatigated . they all show^ a fairly 
strong activity, dymg oft very quickly The hau 
value period has been determmea by reoorduig the 
unpuIsM on a rotating drum the whole decay curve 
being recorded 21 times The half value period was 
found to be 7 d: 1 seconds Phosphorus (elementary 
red phosphoruB) showed a very much longer lifetime 
The half value period was found to be 40 d; 5 mmutes 



The initial activity of phosphorus was about one 
sixth that of aluminium The mitial activity of pure 
sodium under the same conditions was estimated 
from the compuHition of the salts to be about holf 
that of aluminium 

The sign of the particles emitted by the substances 
was determmed by deflection m a magnetic field 
Both sodium and phosphorus were found to emit 
mamly positive electrons In the case of sodium 
no negative particles have been detected , there 
cannot be more than one fifth of the positives if 
any In the case of phosphorus the results are not 
quite so definite , anyhow the negative particles 
cannot be more tlian one third of the positives 

Horat information about the energy of the particles 
was obtained by putting copper foils between the 
substance and ^e wmdow of the counter For a 
better comparison the same has boon dono with the 
particles omitted by alummium The three absorption 
curves are given m big 1, the mean statistical error 
being mdicated by the vertical linos The range of 
the particles can be extrapolated to be about 0 8 
gm /cm ' of copper, oorrosponding to an energy of 
1 8 X 10* e V , for all three elements 

The nuclear reactions leading to the creation of 
tiiese now active olemeots aro very probably 
analogous to the production of radio phosphorus by 
bombarding alumuuura In that case, the reaction 
is gonerslty assumed to be nAl" + « iiP** + 
neutron, the ,•?'* disintegrating after a tune accord 
mg to the reaction igP'* t«Si'* + positron So 
for sodium and phosphorus Um reactions would be 
,,Na“ + « — iiAl** + neutron and „P*> + « ■» 
iiCF* + neutron respectively In the last case, this 
view was oonfinned by the chemical aeparation of the 
active chlorine The active phosphorus was burned, 
the products of combustion dissolved m caustic soda 
The solution was acidified with nitnc acid, a trace of 
ammomum chloride added and then excess of silver 
nitrate The silver chloride filtered off and washed 
on a small disc of filter paper, was found to oontam 
more than 50 par cent of the original activity, showing 
the same tune decay 

By extrapolatmg the senes of odd elements 
ifP'S uAl**, i,Na", all of whafii show mduoed 
activity, one would anticipate that (F** would show 


it too, eqiedally smoe fluorme is known to stmt 
neutrons under « ray bombardment On the other 
hand, the extrapolation of the periods 40 mm 
3 mm 7 sec , leads to a very short life for the hypo 
thetical activity produced m fluorine I have tested 
calcium fluonde m my apparatus, but have not 
been able to find defimte evidence of an activity 
O R Fbuoh 

Birkbeck College, 

London 
May 4 

‘ Minnui ut, 101 r*b 10 1084 

P-PmiMion of Positive Elections 

Tbs artificial production of radioactive isotopes 
recently disooverra* has to be brought mto connexion 
with the theoretical treatment of the type of 
radioactive transformstion* It is easily seen that 
the formulas given for the ^ decay of heavy elements 
ajpply to the emission of positivo electrons by simply 
ohanjmig the sign of the charges mvolved We have 
oalcuiated the oontmuous energy spectra to be ex 
pected from M‘* both aoooiding to the theory de 
veloped some time ago by ourselves and acoording 
to the assumption that a so called neutrmo is 
emitted simultaneously with the eleotron The 
curves obtained m this way are very similar and may 
be represented by Fig 1, which hM been drawn for 
a special case It soems to us that it will be socuooly 
possible to distinguish between those two theories by 
measuring the shape of the energy spectrum 





The decay constant however, resultmg from the 
extr^mlation of the values known for the heavy 
radioactive p bodies fits very nicely the order of 
magmtude of the value of several mmutes actually 
observed (A more exact comparison cannot be made 
unless the upper energy himt of the continuous 
energy spectnim has been determmed ) This foot 
seems to confirm the view previously taken by us, 
that the extremely long life penod of the lighter 
P bodies (potassium and rubidium) should not be 
compared with that of the other p active substances 
The extremely high values of the decay constants of 
these elements have evidently to be explamed by • 
more complicated mechanism, possibly a double 
process m which two electrons leave uie nucleus 
simultaneously 

Q Biok 

Department of Physios K Sixn 

German Umveimty, Prague 
March 15 
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Slii>>bwdi and Twia*lilK Struetmcs m Cryitab 
Tn p-ocautituent of the copper sino alloy ayiitem 
oontaming about 48 60 per oent xino and havmg a 
cubic body-oentred crystal lattice does not readily 
show shp bands when the crystals are distorted* 
On the other hand struotures resembling twins have 
been described' v QOler and Sachs* found slip 
bands on some crystals only and identified them 
^iproximately with traces of dodecahedral planes 
{110} I have recently confirmed the occurrence of 
shp bands agreemg with the traces of {110} planes 
in a number of crystals (Fig 1) and in some cases 
the diatortioa can be accounted for oompletely by 
slip on one of these planes and m a direction parallel 
to the normal of an octahedral plane [111] Mote 
often the distortion is more oompheat^ a^ other 
dodecahedral planes are mvolved In these aatmm 
stances the slip bands do not repreaent crystal 
planes but relics on the surface of the ongiW traces 
of planes 
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Twm like structures are produced when shp takes 
place im two planes equally molined ta the axis (m 
a tensile test) m dilf«rrat parts of the same oiystal 
This frequently ooours if the axis lies in a {100} 
plane for example whoi the uniting plane comoides 
with this plane at the begmnmg of the distortion 
but soon ceases to do so as demmiat^ proceeds 
These structures persist when the crysUu is repolished 
and re-etohed and resemble lamellar twmnmg if 
there are many of them 

When the crystals are rolled they foaoture with 
an almost perfect cleavage paralle) with one or more 
{11(9 plane The separatum ooours with a loud 
crack 

CoKRANcn F Elam 

Engmeermg Laboratory. 

Cambridge 
March 88 

*0 I Taylor Proc Mot ate A • 118 1818 
JohoMB J iMt Mtitit • M an 1880 

*T (Mar 0 Baata, JrslafwtM 411 1818 


Intensity Measurement m the Fuat Ponave Bands of 
Nitrogen 

Wk have recently measured the mtensities of 
several of the first positivo bands of lutrogen using 
the method of photographic photometry sources 
the afterriow <» active nitrogen and a hi^ frequeiuiy 
eleotrodeleas discharge in nitrogen at a low pressure 
have been used The figures in the second am third 
columns below are proportional to the eneigy 
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radiated per second by the gas due to the various 
vibrational transitions mdioated 

If the probabihty of a transition oooumng between 
two levrefs u independent of conditions of exoitation 
It IS evident that the figures m the last oolumn must 
be constant for bands having a oommon value of v 
Our results show that this is the ease for t> 10 and 

1 1 to withm 16 per cent but does not hold for bands 
havmg V 12 There is however close superposition 
of the 4 0 bend on the 12 9 ban 1 which would have 
the effect of mcreasing the apparent intensity of the 

12 9 band In the afterglow of active nitrogen the 
progression having v 4 is very weak but m the 
high frequency discharge (and m direct current 
discharge) it is of appreciable strength These facto 
would be sufficient to aoeount for the variation 
noted m the table 

Preliminary measuremento with direct oumoit 
excitation give results m which the intensity ratio 
H r di8ohai{^/D O discharge is nearly constant withm 
each progression examined 

A Llliott 
W H B Camxbon 

Department of Physics 
The University 
Sheffield 
May 6 


Tnfliisnee c< Oxygen, Sulphur Dwxidc and Moistute 
(» the Homogeneous Combination of Hydrogen with 
Sulphur 3 

Pbbvioubly* we^^ve shown that mmute traces 
of oxygen lead to an apparent morease m the rata 
of formation of hydrogen sulphide from its elements 
as judged by the lodme titre of the resulting gaseous 
produoto Ibe increase was ascribed to a catalysis 
by oxygen though we pointed out that the effect 
of so mmute a mwtity of oxygen is remarkable and 
unexpected Tlie subjeot has been systematioally 
mvestigated using hydrogen oontaming known oon 
oentrations of oxygen rangmg from 0 06 to 7 per 
oent by vohixne at temperatures between 290° and 
848° C Tlw method adopted a statu ime' was 
earned out in Pyrex bulbs oontaming quantities of 
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nil^w which, whilst always sufRonat to OMnbme and, cm th» other hand, to the theoietioal dwtnbatum 
with^ oxygen preMnt several times over, wore yet to be expected aooordmg to the as/n plmg Theory 
m^oiont to leave any liquid at the temperature of Prof Godfrey H Thomson 
of the reaction The produota oonaiated of a — * * ^ ... .... 


. : — I Aooordmg to the Two Factor Theory’, the abihties 

of j^phur dioxide and hydrogen sulphide together 1 measured by the mental tests are divisible mto two 
with the excess of sulphur and 
hydrogen The amount of each » 
oompound was ancertamed by an 

Hxlometno titration followed by "** [ y-v 

a gravimetnc estimation iw 

The results showed that the ^ ^ 

whole of the oxygen goes to Mul K □-mem 

phur dioxide m the first few P \ 

mmutes, and that, thereafter the "S / \ 

hydrogen proceeds to react with | “ f ; A 

the remainmg sulphur at precisely I 

the anticipated velocity for hy I JT V 

drogen alono In unpacked bulbs, ** *" \ 

there is no detectable reaction *■ i/ \ ^ 

between the sulphur dioxide and ^ jy 

the hydrogen sutehide so formed ^ ^ , r ... , ■ , i.,, — . — . 

m one hour This shows that *’ *“ 'Sli* orii’tr-di *** * ' * * * 

neither free oxygen nor sulphur 

dioxide afloct the velocity of the with“eqJuiOM •" oUservwi oiKiibuUuii i r (Ptnui* 

hydrogen Bulphiu- reaction and IS * «c"« «• *!_ V"“ 

contrary to the observations of V o iTSSSV 

Nomsh and Rldeal* who, usms U TlanniUaU curv« (Typo lb) to b« nxvMtcd Mnmlng the UuUi of the 'fso t actor Tbeoty 
a dynamic method, found that *>«' 

oxygen had a strong poisoning v - i&sa (i *' -A ‘ a| - u 08M7 ± o ooause 

effect m the ganeous reaction be ' ' 

tween hydrogen and sulphur at ““ ** 

all temperatures , 

In packed bulbs some of the »■*’*•(*“ 0 ioigi/ »* - O OM (allowing also r r random iampUng) 

sulphur dioxide and the hydro 

gen sulphide reacts thus 2Ha8 + SO, 2HiO + SS fiiotors each, one being common to all (the general 
(speoiflo mechanism not implied) but only at the faotor, g), while the other is m each case speoiflo and 
gloss surface and honoe to an undetootably small mdepondent (the qieoiflo factor, «) 

extent in unpacked bulbs The findings of Taylor According to the Sampluig Tlieory’, any one 
and Wesley*, who showed ttiis reaotion to be hetero mental ability is due to t^ operation of a certain 

geneous by a dynamic method ore thus confirmed set of footon, another abihty to another set, and 


g - Ull (• - Q 17S34,) 


’“0 "Oi^y" 


under static oonditions so on , and these sets 

Since steam is formed m pocked bulbs, evidently On this theory, if we 
moisture as well as sulphur dioxide, u without elementary factors, N, 
effect on the hydrogen sulphur reaotion In oon the observed vohies ol 

firmation of this, hydrogtn containing 2 per cent of our table of 170 oorre 


so on , and these sets may overlap m any manner 
On this theory, if we assume a number of variable 
elementary factors, N, wo can get values for N fitom 
the observed vohies of r (0 413) and o, (0 087) of 
our table of 170 correlation ooi^oiente, on oertam 


moisture by volume has been found to give identical assumptions os to form of distribution of the factors 

velocities with thoee already eetablishod for hydrogen and of their proportions entering mto each abihty 

which had been slowly passed over a length of Mr John Mackie* has given the most generalised 
phosphoric oxide mathematical expression, up to date , for the Sampling 

E F Aynbuy Theory, and accepting oertam of his formulsa os 

P L Robucsok those most likely to apply to our mvestigation, wo 

University of Durham have 


University of Durham 
Armstrong College 
Neweastlc upon Tyne 
March 28 


that 18, 0 087 - 0 77/v'iV, giving N - 
and = 0 m/-^N 
- 0 OM 


The Theory Two Factors versus the Sampling _ „ * ./iTS" - * « /« asx 

Theory of Mental Ability S ®®> 

TB* accompanying diagram (Fig 1) gives a and ej ^(1 - pl/v'W (p 34) 

f ^ e, docs not allow for random 

Mn»pl«ng(ofthepopuUtion) AUowmg for this 
sampling, the^orreot value is 

170 correlation ooemoients between IB non-over 

lapp^ m^tal tests’ approximates, on one hand, ot - Odg* + 0 028* (0 028 u the oi o: 

to the theoiSHicol distribution to be eimeoted accord Two Factor Thi 

mg to the Two Faotor Theory of Prof O Spearman - 0 089 


(0 028 u the Oi of the 
Two Factor Theory) 
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As a Type Ila Peanon ourve waa found to be the 
best flttuig ourve for the observed distribution of 
tetrads with oi — 0 OSl (ourve A) similar Pearson 
urvu have b^ drawn corresponding to the Two 
factor Theory witii o) » 0 028 ± 0 0026 (ourve B) 
and to the SWpling Theory with o) b 0 069 (ourve 
C) It can be seen by inspection whuh of the two 
urvee B or O ipproxunatea more to ourvo A 
Further evidence against the applicability of the 
samplins Theory to our data ts given if we assume 
the truth of this theory (with Mackies equations) 
md set out from the observed value of tliat is 
0 031 

Since o* =■ 0 463/V-^ 

VAT - 16 and N - 226 

0 061 

whereas the observed value of sr is 0 087 

WiLUAM Bbown 

Peyohologioal Department 
Oxford 
March 21 
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Water Supphea and Emergency Legulation 
Wrkn wc w sh to dotenmmo the relation between 
the ram folbng on an area and the volume of water 
lebvured by the stream draining that area we are 
faced with a problem os yet unsolved The geo 
logical phymoal and meteorological conditions of 
r ver catchment basins are so van d that a search 
for a mathematioal expression connootmg y eld 
from rainfall appears to be m vam 
The simplest and most accurate method for such 
determination is os suggested m the leading article 
m Nature of Apnl 28 by tlie actual measurement 
of stream flow for a conquerable number of years 
so as to ascertam the mean the maximum and the 
minimum flow that may bo expected and also the 
vanation of stream flow during the seasons of the 
year Companng the results so obtained with the 
ramfall during those years we may be able to deduce 
with some reasonable aocuracy stream flow in years 
n which rainfall records are available and stream 
flow gaugmgs are not 

Observation of stream flow m Greati fintam have 
leen neglected and the some remark applies to 
bservation of water levels m our wells Some yesws 
ago the Bntish Association laid down a senes of 
questKma m regard to wells which appear to have 
been lost sight of It is possible that the linuted 
funds ollott^ for mvestigations of this nature our 
tailed the information collected 
The heavy rams of 1927 the disaster of January 
1928 and t^ following wet years caused the country 
to be more concerned with floods and arterial drainage 
than with drou^t leading to the oppomtment tf 
the Royal Commission of 1927 and the passing of 
the Drainage Act of 1980 and so to the formation 
of Catchment Boards with the result that schemra 
for widening and deqienmg our nvers and carrying off 


the rainfall as quickly os possible are under oonsidera 
tion 

Speculative building on riparian lands subject m 
former years to flood^ at very long mterv^ are 
now more frequently flooded duo to the increased 
flow from drainage of lands permeable areas and 
arterial roads ai^ this has moreosed the demand 
for a more rapid carrying away of flow due to ramfall 

The problem that now faces the ooimtry is the 
preservation of our spnngs Most of our nvers 
denve their dry weather flow fhim springs the only 
source of supply of which is the peroolatinn of our 
winter rams to the ground water plane of saturation 
and instead of widmmg and deepenmg our nvers to 
pass off extraordinary floods qu okly the flood water 
should be allowed to spill over the nver margins so 
that as the flood slowly subsidps the water is enabled 
to percolate mto the subsoil One other suggestion 
I woull make is a return to Mr Joseph Elkington a 
sink hole drainage Tliat is instead of passmg off 
ram water from whatever sources it may be received 
mto streams an I thus swell our nvers it is passed 
into soakago pita or absorbing wells placed at 
suitable nterv^ anil sunk to permeable areas and 
thus to pass the rainfall to ground storage 

The Catchment Boards I would suggest should now 
confine their activities to the measurement of stream 
flow and its com latic n with rainfall to omry out 
the requirements of the British Association in regard 
to ripar an lands s ibjoct to periodic flooding so as 
to reserve them for pasture or agriculture and to 
prevent speculative buildmg thenxm 


hlat 3 

60 Hamilton Terraco 
N W8 
April 27 


J M Laoey 


Factors Controlling Moultmg and Metamorphosis m 
an Insect 

In the blood sucking bug Rhodmu* prolueut 
moultmg occurs at a delmite mtorval after feeding 
only one meal being necessary m each stage The 
morphological ohan^ at moulting are relatively 
slight save at the fifth moult when the insect 
bewmes adult* It is therefore convomont (without 
prejudice to questions of homology) to refer to this 
final moult as metamorphosis In this last stage 
the mterval between feeding and moultmg averages 
twenty eig^t days If its head is removed soon o&r 
feeding the insect will not moult — although some of 
these headless indiv duals have rema nod alive more 
than eleven months But there is a critical period 
about seven days after feeding after which moultmg 
IS no longer prevented by decapitation If the blood 
from an insect decapitated qftor this critical period 
IS allowed to circulate m on insect decapitated before 
this period the latter is caused to moult Clearly a 
moultmg hormone is present and it is probably 
secreted m Uie head Of the organs m the head the 
only one which shows distinct changes during this 
period IB the corpus allatum the cells of which swell 
up to a maximum at about the sovinth day after 
feeding and then dimmish Perhaps this is the 
source of the moaltmg hormone— though the evidence 
on this pomt is still moomplete 
Similar results have been obtained with the 
earher nymphs But if the blood from a 6th or final 
nymph decapitated q/tsr the cntioal period is allowed 
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to oiroulate m a 4th nymph deoi^Mtated before thu 
penod, the latter ebowi a prematoie *inetamocphoeia' 
and develops adult ohanotois Two explanation* of 
this result are poesible either (a) the mouHaig 
hormone of the Sth nymph diffeta ftom the moulting 
hormone of the earlier nymphs , or (6) the hormone 
u always the same, bat the earlier nymphs produoe 
m addition on inhibitory hormone which restrains 
metamorphosis Of these alternatives the second 
^ipears to be oorreot Por if the 4th, 3rd, 2nd, even the 
1st nymphs are merely decapitated around the ontioal 
period’, a certain number of them suffer a precocious 
metoniorphoBis' and develop mto dimmutive adults , 
while others show mtermediate characters (prothetely ) 
— due, perhaps, to the varying quantity of the 
mhibito^ factor present m the blood at the tune of 
decapitation 

Two factors, therefore, seam to be conoemed m 
the growth of Rhodntua a factor mitiating growth 
or monltmg, and a factor inhibiting ‘metomoi^osis' 
— boUi probably secreted ui the h^, and perhaps 
m the corpus allatiim These results, which will 
shortly be published in full, confirm and extend the 
well known conclusions of Hoped' 

V B WioounwoBTB 
London School of Hygiene 
and Tropical Medicmo, 

Koppel Street, W C 1 
Apnl 12 

■ WlggtawoiUi V B Quart J Miar 74 170 1SS3 

•Koped B.BM Bidi 44 US ISIS 44 1 1SI4 BM OmandU 
4 37t 1M7 

Spontaneous Crossing-over between X- and 
Y-Chromosomes m DntopMla m^anogattar 

MnuJEB and Painter' showed that more than one 
thud of the X chromosome is almost inert gmetically 
and corresponds to a section of the Y, and Fnesen* 
obtained crossing over of autosomal genes m males by 
exposure to X rays It therefore seemed worth while 
mvcetigating whether crossing overtakosplaoe between 
the X and Y ohromosomes m the male dunng normal 
meioais The gene under mvostigation, bobbed (shorter 
and finer bristles on the thorax), is the only one so 
far located both m the inert region and the Y 
chromosome 

Males containing the mutant gene bb (bobbed) in 
their Y ohromosome and its normal allelomorph m 
their X ohromosome were crossed with bar bobbed 
females with attached X chromosomss oanying Bbb 
(bar eye) and a Y carrying 6b By this meUmd every 
change taking place m either 66 locus m the male otm 
be detected 

Tho result of the cross was 

Expected flies Exoqitionol flies 
Phenotype £669 normal^ £+669 6bd 

422 6M 4 fi 

The exceptional £+66 females (bar, non bobbed) 
and 66 makM (non bar, bobbed) oould have aruen 
either by crossing-over or by mutation both of 
normal to 66 m the X ohromoeotne, and of 66 to 
normal m the Y chromosome The £+66 females 
oould not have arisen by detachment of one of the 
attached X chromosomes smoe they were homoxygous 
for bar eye Ihe hypothesis of mutation seems to be 
excluded by tho hiw frequency of the exceptions 

The posubihty of spontaneous crossing-over m the 
moles has been suggested by Stem’s* ducoveiy of 


tronalocatioa of parts of the Y to the X-, and 
Darlington’s' desmption of oytological oooditioos in 
the Bpeimatogenssis of Drotopktla peeudo-obaetira, 
which makes Bie oocurrenoe of oroaamg-over quih 


Department of Zoology, 
Umversity College, London 
AprUSS 

>x M Jtrt, a less 
•«MM» 74, iSss 

‘a tut AM 4^ 1444 
•Oturtim 14 14M 


The Attitude of the German Government towards 
Science 

Paor Stabx’s letter m Natubi of April 21 may 
not prove oonvmoing to all its readers The foot that 
non Aryans’ have been expelled from other posts 
does not neoeaaarily justify their expulsion from 
soientiflo positions unless the premise that ‘two 
blacks make a white’ has first b^ conceded 

It 18 difficult also to reconcile his assertion that 
scientific research is perfectly free m Germany with 
the reported speeohee of such officials as the rector 
of University of Frankfbrt, who is alleged' to have said 

Nowadays the task of the univermties is not to 
cultivate objective science, but soldier like, militanl 
science, and their foremost task is to form the will 
and oharacter of their atudente” This is not an 
isolated example of the attack on objectivity, on, m 
plam English, truth, which appears to be taking 
place m modem Germany For that reason many 
British soientiste feel that ontioism of the present 
German government may not merely be of v^ue to 
their expelled ooUeoguee, but also to those ‘Aryan 
Gerraans who are still trying, under very difficult 
conditions, to uphold their country’s great tradition 
of objective science 

J B S Haldamb 

16 Park Village East, 

N W 1 
May 1 

> Selmaa , Jaat t, 14U 


Psychology of Musical B^eneooe 
1 BAVZ long been impressed by a paeaage about 
Lagrange, the prmoe of mathematioiana, m Thomas 
Young’s biographical sketch “In the midst of the 
moat bnlliaat societies be waa generally absorbed m 
hiB own reflections and especially when there was 
musio, m which he delighted, not so much for any 
exquisite pleasure that he received from it, as 
beoause, after the first three or four bars, it regularly 
lulled bun into a tram of abstract thought, and he 
heard no more of the performanoe, exoept aa a aort 
of aocompanunent aasisting the march of his most 
diffioalt mi^estigattons, which he thus pursued with 
comfort and oonvenienoe ’’ 

I now notice that it correlates rather closely with 
a twnaik of Darwm, the prmoe of natnrahate, m the 
well known passage m nis autobiogiwhy u^are, 
after describing Gie atrophy of his tastes for literature 
and pomting and mnsia, he proceeds "llusie genar 
ally aeta me thinking too enmgetioally on what 1 have 
bem at work on, instead of giving me pleasure ’’ 
JosBPB Labkob 

Holywood, Go IXiwn 
April IS 
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Research 

PnluMonc But Anglia Dr Cynl Fox, in hia preu 
dentinl nddreaa to the Prehiatono Society of Eaat 
4nglia for 103S, which u publiahed in ^ m the 
PneMiingt of the Society, vol 7, pt 2, diaounea the 
imphcationa of a eenu of mapa showing cultural 
dutnbutionB firom neolithic timee to the iron age, 
that IS, firom cdxrat 2300 b o to a n SO He points 
out imtially that m the Lowland area of Oreat Bntam, 
of which East Anglia u a part, human distribution 
u detesinined by the character of the soil Hence 
haat Anglia is divided mto three sones, of which two 
a western and an eastern, suitable for the habitation 
of early man, ore separate by an unsuitable area, a 
plateau, forming the East Ai^ian waterahed, which 
IB extended southward to the Thames valley by the 
exposure of the London clay In each successive 
period, therefore, the distribution maps show that 
the area of closest settlement was withm the inner 
curve of the clay covered watershed, with a second 
area of density m the lower Thames valley and 
estuary A shift of the population on the chalk bolt 
in liie course of ages was accompanied by a like 
southward movement on the coastal belt, as the 
ostuanne trade sought the shortest route to its 
markets m the centres of denser population through 
the valleys which penetrated the plateau m the 
direction of the settlement area on its western aide 
Changes in distribution of population on the chalk 
belt m the later penods inmcate the opening up of 
fertile but less easily woiked, lands by the Iron Ago 
Celtic tribes, to whom the Belgn foii^ themselves 
opposed and against whom they erected their great 
system of earthworks, when they hod occupied the 
hitherto unexploited land around St Albans, which 
they had reached from the Thames valley and not 
from the east coast Differences m type of distn 
butum bring out clearly the distinction between the 
products of a locally developed culture, of objects 
imported by trade, and of those mtroduced by 
mvasion The senes of maps strikingly oonflrms the 
reliabihty of the available wtsC os on index — though 
an incomplete reflection — of the life of the dwellm 
in the re^n, showmg where it was vigorous, where 
It was sluggish, and where almost entirely absent 

Mast Pfaynology m Ammils W 0 Allee (Htol R«v , 

9 Pt 1, 1934), m reviewing recent woik on moss 
lAysiology, remarks that aaslysis of the reactions 
leeidiiig to the formation of agmgatioiu m Nature, 
or m the laboratory, has aoaro^ prooeeded beyond 
the recogmtion that much of such behaviour is innate, 
although recent evidence indicates thotna port of tiie 
echooling behaviour of the flsh Amewnu u acquired 
rather than inherited It is ea^ to demonstrate that 
overcrowding lessens the rate of growth of organisms , 
evidenoe is presented that under o rowcUng (for 
example, m mealworms, fishes, mice) fraquently has 
the same effect The results ftom oggremtuxi upon 
the rate of oxym ocnsumption vary w^ diffemt 
a nimal s , thus, for example, goldfishes m small groim 
use leas oxygen than when isolated, but with the 
more cloaely schooling Ametunu opposite results are 
reported Oroups of animals are able to afford p«o 
taction to their members if exposed to toxic oon 
ditions due to the absence of accustomed salts (as the 
marine flat worm Proevrodet does when pla^ m 
fresh water) or to the prasence of toxic substances 


Items 

such as colloidal silver The amount of protection 
has been measured for some examples and the pro 
teotive mechanisms are discussed The transition 
from porthenogenetio to sexual reproduction m 
oertam Cnistaoea (Cladocera) has been ^own to result 
from overc r owding The effect of numbers present 
upon the rate of learning differs with different animals 
a^ even m the same animals with different problems , 
thus, fishes learn to run a simple mose more rapidly 
if in grouM than if isolated, but they learn less reiulily 
to jump for a bit of wonn hold just above the water 
level Cockroaches learn to run a simple maxe more 
slowly if more than one is present m tM mase at the 
same tune Oroups of birds show a fairiy deflmte 
flock oiganisation which may or ini^ not related 
to active leadership of the flock Ihe whole ranM 
of mass physiolo^ has been presented with the 
thought that it forms a largo part of the background 
for social life* 

New Snails bom Hswau Mr C Montague Cooke, jun 
m his paper New Species of AmastndB ’ (Bemtoe P 
Btahop Mutnttn, Oeeastonal Papen, 10, No 6 , 1933) 
desonbos many new members of this mterestmg 
genus, which is peculiar to the islands of the Hawau 
group, usually Iivmg on or under trees or under 
wood and stones These snails ate viviparous and 
bear embryos of a fair size, the embryomc whorls 
having distinct sculpture One speoimen of AmoiWti 
(Mekmeutra) gultdnana dvduroma, now sub qieoies, 
although not quite frilly grown oontamed on embryo 
of about two and a half whorls Many of the sheila, 
however, were found dead and m one loeahty. East 
Maui, Kula, near the division between the lands of 
Keokea and Komaole where there arc the last 
remnants of a native forest of a few decodoe ago, 
there were numbers of dead shells of several speoies 
and genera scattered among the loose surfisce stones 
Under a single stone about two or three quarts of 
the richest foesiliferoua earth was uncovered Freun 
this moss of earth about 1,300 whole or nearly whole 
shells were picked out with representatives of about 
70 species belonging to 23 genera including a new 
species Amastra tnqpwwda Undoubtedly this region 
was inhabited by a rich land snail fadna some time 
withm the lost hundred years A number of these 
speoies must be entirely extmet as no native forest 
area is located withm several miles The shaM of 
the vanouB forms varies enormously, some of the 
shells flat and almost like a BlanorOu others AcAoftna 
shaped, some smutral 

Japanese Decapods A valuable monomph on the 
distribution of decapod crustaceans mhabiting the 
continental shelf around Japan, chiefly baaed upon 
matenols collected by the S 8 86y6 Maru, durmg 
the yean 1928-30, by Yu Yokoya {J Oott Agno , 
T^kyo Impvntd Unwemty, 12, No 1 , 1933) gives 
a very good idea of what is common and what is 
rare m this area, all the records are given with 
sex and egg (if any) mcluded, so that the breedmg 
seasons are abo shown The extensive matenal finm 
608 stations was ooUeoted dunng the tnologioal 
survey of the continental shelf of Japan, surroimdmg 
HonsyCt, 8ikoku*and Kyfrsytll, by the surveying shqi 
of the Imperial Fisheiy ExpOTimentol Station of 
Tokyo 202 species of decapods are reooided, 02 
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being new to aoienoe, and there ore 33 now records 
forJaponese waters, whilst 3 new genera are pro 
posed Most of the stations were of 100-400 metres 
depth, therefore few shallow water forms ore m 
oliided Some species have a northerly distribution 
extending from central Japan as far as the Bermg 
Sea, Alaska and the west of Amenoa. osiers a 
southerly distribution to the Malay Arahipels^, 
Indian Ocean and Australia The northern speoioa 
were collected mamly from the west side of Japan, 
the southern qiCoies mamly from the east, but there 
are some notable exceptions and the subject is a 
complicated one which is discussed together with the 
position of the currents Two maid currents are 
well known, the warm current, the ‘ Kuro aiwo”, 
sweeping the south east coast from the East Indiui 
region and turning eastward, and the cold current, 
the “Oya Stwo”, entermg the North Paoiflo by the 
Bering Strait, prmnipally deflected along the western 
Bide 


Hydroids ■■ Enemies of Pishes E W Qudger (Ana . 
Mag Nat , 13, No 74, Fob 1934) remarks that 
the lower mver^rates are commonly thought of as 
food for fishes rather than as enemies — and so they 
are broadly speaking — but he brings toother the 
recorded observations on Hydra and sessile colonial 
Iwdroida as fish eaters, beginning with those of 
Irembley (1744) who saw yoimg roaches, about one 
third of an mch long, caught by the tentacles of 
Hydra, carried to the mouth and swallowed 
Beardsley (1904) found the mortahty among trout 
fry m the troughs of a hatchery at Leadville, Colorado, 
to be due to ^ presence of great numbers of Hydra 
ptdhda (130 per square mch m one trough) and a 
heavy mortality m the ponds of a trout hatchery m 
Oermany was due to the presence of Hydra fu9oa 
The au^or summarises the accounts of the attacks 
of Pciypodvum on the ovarian and free ova of tin 
sturgeon of the Volga, of the colonial hydroid 
Hydrta/Uhy» m%ru» which has been found on sea flsli 
off Rhode Island and was believed by bewkes (1887) 
to be parasitic, of H boycn described by Warren as 
parasitic on Mugtl and other fish m South Africa, and | 
lastly of a species of Clytut which fed on young angler | 
fltdi {Lophiug) in jars in the Plymouth Laboratory 

PanmtCB of &e Hessun Fly Miscellaneous Publics 
tion No 174 of the U 8 Department of Agnoulture 
(Dec 1933) consists of a paper by Mr A B Gehan 
on the serphoid and ohalcidoid parasites of the 
Hessian fly m America Some 41 species arc clearly 
described and figured with very frill synonomy and 
biological data Smoe many of the species dealt with 
also occur in Europe, this work is one which is of 
importance to British and other extra American 
students of the parasitic Hymenoptera Particular 
mtercst is attached to the species Eupdmdla (Eupd 
mut) vtnoularta, Retz , which appears to be one of 
Uie most polyphogic species of the Chalcids, smee 
its recorded hosts embrace no fewer than 08 species, 
bekmging to six of the major orders of insects This 
friature is all the more remarkable from the fact that 
the insect has greatly abbreviated wings and is in 
capable of flight Five generations have been reared 
m a single season and males are imknown Geo 
graphically it extends from the British Isles to Russia 
eastwards, and to Italy m the south m North 
Amenoa it is likewise very widely distnbuted Owing 
to its polyphagic habits, it appears to be of littte 


economic value as a primary parasite The most 
efficient parasite m the biological control of the 
Hessian fly seems to be Platygaster hitmaht, Forbes 
and, m North Amenoa, it is practically the only 
species which attacks the autumn generation of that 
host 

Plant Turnouts and Polyifloidy Dontoho Kostoff and 
James Kendall give soipo details {Arekw Mikro 
bxologxe, 4 , 487 , 1938) of the cytology of tumourous 
growths produced m plants by vanoua means — m 
some oases occurring generally over an mterspecifrc 
hybrid, m otiiers i^uced by mjeotion of various 
chemical substances mto the tissues or by injection 
with BactUua tumtfacxent They regard there tumours 
as m al) oases similar m oonstruotion, and m oertam 
cases have been able to show that some of the cells 
m their neighbouriiood have become either bmuoleatc 
or multmucleate or polyploid Such nuclear changes 
they attribute to an moreased viscosity of the proto 
plam, which makes the separation of the ohromo 
somes more difficult after tl^ have divided From 
the neighbourhood of these tumours m some cases 
roots arise m which all the cells are polyploid or 
which have a ohirassral structure as rega^ polyploid 
and normal nuclear apparatus In other oases it was 
possible by cutting b^k shoots m the noijdibourhood 
of tumours to obtam nilyploid shoots and thus poly 

C d mdividuals could be separated and propagated 
authors are tlius led to suggest that some of 
the various polyploid typos that have been found 
growmg naturally may have arisen as the result of 
coll disturbances produced by bacterial or other 
infection 

Earthquake Scawaves in North-East Japan The Pacific 
coast of north eastern Japan, perhaps more than 
any other region m the world, is subject to the inrush 
of destructive tunamts or earthquake seawaves, the 
most recent examples being those of 1896 and 1933 
Earlier tunamts along the same roast are dosonbed by 
Prof A Imamura(Jc^n J Aatr Qeoph , 11,79-93 
1934), who gives two reasons for their ooourrenoe and 
destructiveness Off this coast lies the deep Tusca 
roora trench, m which changes of level occur one 
after another m its bed, while the coast contains 
numerous V or U shaped bays opraiing towards the 
trench Excluding tunamts less than 10 ft in height. 
Prof Imamura enumerates 10 from 869 until 1933, 
of which those of 869 and 1611 were the greatest 
In the latter year, about 4,788 hves were hist, the 
height of the waves beuig 66 ft as compared with 
48 ft m 1896 and 20 ft m 1938 From 1611 until 
1689, there were five ttmamta along this coast Then 
came a pause of one and a half oeatuncH, followed 
by another epoch of activity culminating m the 
disaster of 1896 A few hours before the arrival of 
the tunamu in 1894, 1896 and 1983, laige secondary 
undulations were observed m the water of the V- 
shaped mlets, suggesting that mmor crustal deforma- 
tions had occurred before the great movements that 
gave nee to the main tuitamts 

Long Penod Tempenture Changes In the MonOdy 
Weathtr Rtmrv) of September 1933 there is an in 
tercstuig study of long penod temperature trends by 
J B Kmoer, that is earned bade m oertam oases 
to the latter part of the seventeenth century A 
number of temperature records are analysed m a 
manner that has been found specially suitable for 
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shotriog gnKkwl ohMiges The nun of the annual 
mean tempenturea for the flnt twenty yean of a 
rooord » obtamed and n pbtted aa the flnt point 
n a onrve add i tio n a l pomta being obtained by 
ubtraotng the flgure for the flnt year and adding 
1 at tor tM twenfy flnt and ao on In thu method 
an oooaaional exceptional year or two haa only a 
light effect on the general run of the curve ^e 
analjraw waa applied to records m middle latitudea 
both m North Amenoa and Europe and to a few 
oAer parts of the world with rather striking reaulta 
It appean that m middle latitudea there haa been 
on upward trend ainoe about the second quarter of 
the nineteenth century in apniiu autunm and 
wmter Uie change being generaUy about 3 — a 
substantial figure when dealing with means for 
periods so long as twenty years The kmgeat records 
are generaUy made m or very near to large towns 
and the possibility that the effect may be due to 
the growth of such towns and the oonaequent inomase 
of the uifluenoe of artificial heatmg was considered 
A number of overlappmg records at town and country 
stations m the same State m America showed such 
striking similarity that it waa concluded that the 
ifieot IS general and corresponds with a world wide 
hange of climate 


Abaofptton of i cm Waves Cleeton and Wilhams 
I ave suooeesfully produced waves down to 1 1 cm m 
length by a vacuum tube oscillator and have made 
abmrption measurements of these waves m ammonia 
gaa {Phjfa Rev heb 18) Ih aooordanoe with a 
theory of Dennison the gas shows a strong absorpt on 
band in this region with a maximum absorption at 
X 1 26 cm The oscillator used employs a special 
type of thermionic tube with a spht anode The t ibe 
s placed m a strong magnetie field and the frequency 
of oscillation depei^ pnmanly on the time of transit 
of the electrons between cathode and anode The 
frequency may be vaned over a small range by 
ebangmg the magnetic field and the circuit voltages 
There is a smaU L^er wire system inside the vacuum 
tube The spectrometer has an echelette grating of 
18 elements and concave mirrors for focusing the 
waves which are detected by an untuned crystal 
detector at the focus of one of the mirrors 


Blcctneal Mcssuiement cf SmaU Vlbrationa In the 
report of the Aeronautical Research Institute Tokyo 
Imperial University (No 103 Feb 1934) there is an 
ultenstmg paper by J Obata S Monta and Y 
Yoaluda deambuig an electrical method of measuring 
smaU vibrations and its apphoation to the measure 
ment of the vibrations of airscrew blades The 
ekwtnoal arrangement used oompnsri l ’t ni eleotnoal 
circuit containing a triode An osoiUation with a 
ftequetuiy of about 600 000 cycles per second can be 
started m the circuit The displacement or vibration 
to be measured is made to produce a corresponding 
change m the anode current of the vacuum tube and 
this ehaiM is recorded by an osciUognqph The 
novelty of bhe method is its extremely hij^ sensitivity 


to oaptnet with the moving body It is known that 
e vibratKm of the screw busies n one of the fhotors 
afisuting the sound emitted The positions of tUe 
looM and nodeb were determined for model aneorer 
and actual aJraorew OamUegrana a 

vibrations of the blades for given 
striking and measurmg pomta Fauly good agree* 


ment between the observed and the oaknilated values 
u obtained The most conspiououB feature observed 
m the records of the vibrations of blades is a remark 
abte beat whuh is espeoially promment m the case of 
metalho airscrew models It was found that a slight 
change m the manner of clamping the aimorew mo^ 
gave nse to marked changes m the number of beata 
produced per second The beat is undoubtedly pro 
duoed by the coupled vibration of the two blades 
The degree of coupling is altered by changes m 
clamping It is mterestmg to note that when a four 
blad^ airsorew model IS vdirating then at the instant 
of the downward stroke of one of the blades the ends 
of the three remaining blades spring upwards 

Mulupict Intensities m Stan Mr A D Thackeray 
has deecnbed an mvestigation of multiplet intensities 
in thirty stars m the late types Ki and M (Mon 
Not Roy Am Soe Deo 1938) His work which waa 
carr ed out with the fell speotrophotomntno method 
confirms the results reported by workers at 'Xerkea 
Observatory who had announced that visual eati 
mates of 1 ne mtensities demonstrated the existence 
of anomalies m oertam miiltiplets The relative 
mtensities of the lines in a multiplet as they appear 
in a stellar spectrum do not agree with the theoretical 
values which have be n confirmed by laboratory 
experiments The effect m solar multiplota was first 
reported by Hinnaert and ndependently by Woolley 
A great d^ of argument has been direct^ toward 
examming the cause of the anomaly so far without 
arr vmg at any conclusive result Thackeray dtsousaes 
some of those arguments m the paper under review 
The bolar Physios Observatory Cambridge at which 
Thackeray earned out the work is to oongratu 
latod on being amongst the first observatories to 
produce finish^ results of stellar spectrophotometry 
on narrow absorption lines with a si t spectrograph 

Plate Effiacncy u Fracboiutiag ColumiM A paper 
was read by Mr A J V Underwood before a jomt 
meeting of the Institutions of Cheimoal Engineers 
anl Petroleum Teohnologisto on March 21 dealmg 
with the determination of plate effloienoy in fine 
tionating columns with complex mixtures The essence 
of the paper sras on evaluation of mdividual plato 
efficient which is generally taken os the ratio of 
change m composition of the vapour efleoted by a 
plate in the oolumn to the change m composition 
whioh srould result if the vapour after passing 
through the plate were m equihbnum with the liquid 
on it It was claimed that this effloienoy could be 
calculated for each oomponont of the mixture knowing 
the oompoeition of the vapour below and above the 
plate the composition of the liquid on the ]^to and 
the oompoeition of the vaMur that woukL be m 
equilibrium with that liquid From the above it 
would seem that to obtain these data for any given 
fractionating oolumn would mvolve numerous 
analyses of liqiuds and vapours m oontoot with every 
plate but the author shorm that it is only noo c seary 
to determmo hquid compositions leaving vapour 
oompoeitions to be oaloulated by the use of material 
and thermal balanoes The aseumptian that an 
effloienoy of the order of sixtv to seventy five per 
cent IS to be expeoted in praotioe was not supported 
muoh available experimental data I probably this 
emoMnoy is sekfom attained and if it u on the low 
side then Uwra is oonsiderahle scope for progress m 
modifioation of {dote design 
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The Explanation of Supraconductivity 


I T 18 oustoinary to desonbe the eupmoonduotive 
fltate of a motal by setting its speciflo electno 
oonduotivity o equal to mfinity I wish to direct 
attention to another possibility namely that the 
mipracondurtive state can be described much more 
adequately by setting equal to infinity the dxeUctne 
constant c of the sulwtanoo its conductivity a 
remaining finite or even becoming equal to zero 
The actual meaning of the new definition can be 
seen from a oompanson of the mechanism of ordinary 
electric conduction (o fimte) and ordinary polansa 
tion (c finite) In the former caae the electrons 
called fre< move independently the conduction 
current being constituted by a drift motion due to 
the action of an external clcotrio field and super 
posed on the unperturbed random motion of the 
individual electrons In the second case the electrons 
called bound are displaced by the electnc field 
enmultanoously m the same direction the polarisation 
current being due to an orderly collective motion 
of all the electrons Under normal conditions the 
displacement of the electrons with regard to the 
respective atoms remains small compa^ with the 
interatomic distances this corresponds to a finite 
value of the dielectnc constant The assumption that 
the latter becomes infinite means that under the 
action of an mfinitesimal held the electrons are dis 
placed Himiiltaneously over finite distances each of 
them passing successively from an atom to the next 
one like a iham gliding over a tootheil track 

Such a colloctivt motion of the bound electrons 
will constitute an electnc current just as much as 
the mdividual motion of the free electrons but a 
polaneatton current rather than a conduction one 
The electrostatic mutual action of the electrons 
moving ccllectively in a chain like way will stabilise 
them against thi perturbmg action of the host 
motion of the crystal lattice which will result m the 
permanence of the polarisstion current after the 
disappearance of the electric field by which li was 
started* This permsuiencc whuh has been 
erroneously interpreted as corresponding to an m 
finite value of the specific conductivity must be 
interpreted m reality as correspondmg to an infinite 
value of the dielectnc constant Now how is it possible 
to explain the occurrence of such an infinite value T 
This turns out to bo a very simple matter the 
appropriate mechanism having been considered 
alioady by Uertzfeld who however failed to give 
it the correct interpretation Consider a cham of 
^ually spaced atoms with a polarisation ooelHoient « 
This means that an isolated atom assumes under the 
action of an external field E an electnc mcanent 
p <« «£ If the field E is acting m the direction 
of the chain then in oomputmg the polansation of a 
certain atom we must add to it the field E produced 
by all the other atoms m virtue of their mduoed 
electnc moments All these moments being the same 
we get 



and consequently 

P-«(b + 46*^) 

whence 

K E 


We thus see that with a finite value of a for ni 
isolated atom an uifinite value of the effectiv 
polarisation coefflcient a for the atom cham 
obtained if 

4 52«>o* (1) 

The sign > corresponding to a negative value ot 
a need not be distinguish^ from the sign ii 
both oases the atom cham is oharacteri^ by th 
instability of the electron cham connected with it 
This instability which has boon noticed previously 
by Hertsfeld was interpreted by him as on mdica 
tion of the fact that the electrons no longer remain 
bound but become free conduction electrons Thus 
the inequality (2) wan considered as oharaoteristio of 
tlie metallic state in general I behove that it h 
characteristic not of the metallic state but of th 
supraconductivo state a supraconductor being rather 
a dielectric with freely movable electron chains (that 
IS with « »- «) than a metal 

Accordmg to a theory of the metallic stab 
developed in a rather qualitative way by Slater* and 
recently greatly improved and generalised by Schubin* 
tlie normal conductivity of a metal is duo to a partial 
loMsution of the atoms a certain iVaetion s of all 
the atoms becoming positive ions and an equal 
portion (to which the corresponding electrons are 
attached) negative ions If these electrons are bound 
very we^y they may be considered as free in 
the usual sense of the wonl The conductivity of a 
motal IS equal to the sum of the conductivities du 
to these free electrons or negative ions on one hand 
and the positive ions or holis on the other Tlie 
mechanism of electrical conduction consists m the 
individual jumping of an electron from a negative 
ion to one of the neutral atoms surrounding t( (which 
IB thus converted into a negative ion) or from a 
neutral atom to a positive ion which thus becomes 
a neutral atom its rdli being switched over to th 
donor We meet with the same type of electnc 
conduction in electronic semi conductors* The chief 
distinction between a metal and a semi conductor 
consists m the foot that in the former case s > 0 
at the absolute zero of temperature (T) whereas 
in the latter case • ^ 0 at T — U mcreosi^ according 
to the Boltzmann equation (s w oe~^lhf where W 
IB the ionisation energy) with the tmnperature 
The elements which are likely to become supra 
conductors form an intermediary group m the sense 
that at ordinary temperatures they are relatively 
poor conductors hke the ordinary 8eim<oonductora 
the depeiulence of thenr conductivity on the tempera 
ture is however of the same chuacter at that of 
typical metals (negative temperature ooeffloient) 
This means tiist m the case of these intermediary 
elemmts or half metals we have to do with sub 
stances which are ohoraotenaed by a practically 
constant value of the lonisatum fr^um s Their 
small conductivity can be explamed either by a 
small vriue of s or by a small mobihty of the indi 
vudiial electrons (which seems the more probable 
alternative in view of the correlation between supra 
oonduotivity and the Hall effect disooveied by 
Kikom and Losarefl) The fhot that, m ordinary 
arcumstances, that m above the transifacn tMn 
pnsture* T* these substanoes ore not supraoon 
duotive con be explamed by the flute value of their 
dideotno constant as determined by tbs polansability 


1 - 4 42 a/e 


a E 
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ot lona stripped of the conduction electrons The 
I ature of the transition which takes plaoe when 
the temperature T u decreased below Te can thus 
bo very simply mterpreted by assuming that at 
this temperature s suddenly falls from a certain 
rather high value to zero and that the polarisation 
loifioiont a of the resulting normal atoms with th«ir 
fill complement of bound electrons satisfies the 
iiequahty (2)* The very fact that the substance 
loses its conductivity (a falling to zero along with s) 
thus transforms it from a motaJ into a dielectric with 
c ^ oo that 18 it beoomeH a supraoonduotor 
Both the necessity and the sharpness of the 
transition a-*0 (that is o — 0 and c-»oo) can be 
usil> understood if wt assume that the state a 0 
has a smaller energy than the state s > 0 It results 
irom Slater s and especially from Sehubin s calcula 
tions that the lotoeat energy level for polar (ionic) 
states may correspond to a finite value of a whether 
this lowest level lies below or above the energy level 
correepondmg to s — 0 It can further easily be 
seen that the distance between the successive le\els 
in a bond of levils corresponding to a given value 
of A 18 very small compared with kT even for ox 
Ircmcly low temperatures (of tho order of a few 
d grees K ) If further the total width of th< band 
was also small compared with kT tlie entiopv of 
the state s > 0 could be calculated m klgg where 
g IS the statistical weight of the whole band that is 
til number of waya in which tho state a is rsalised 
Taking all possible distnbutions of the na electrons 
(negative ions) and na poeitive holes (positive ions) 
between the n atoms we get 

^ "" L(ns) (liT" ns) 1 

Tho transition 0 -• « is thus connected with an 
ucreaae of entropy 

At) 2l[nlgn -fislgns - (n ns)Ig(n n*)] (3) 

In reality the width of a band is of the order of 1 
volt cuid therefore at least a thousand tunes larger 
than kT at the transition pomt This will result in 
a much smaller entropy increase Lr^ . 

So long however as At; > 0 it follows that the 
state A ~ 0 must be stable at low temperatures and 
the state a > 0 at higher ones 
The transition temperature Te as determined by 
the equality of the free energies of the two states is 
given by 

“ '21^ ^ ^ * “ *• ~ **^ 

laking A — i (which is probably on exaggeration) 
and caloulatmg At) with the help of (3) we get 
Ai) ■■ 1 7*s If T •- 4 ° (say) the transition eneigy 
Ac should be of the order of 14 small oalones por 
gram atom This value m greatly reduced if the 
width of the energy band under consideration h 
laigo compared with nT ite effective weight being 
accordingly small compared with g 
Wo thus see that the second condition for supra 
c nduotivity is expressed by the inequality <• > Co 
at T »= 0 But this is not all Equation ( 1) is a good 
ipproxunation so long as the oham like displaoemeot 

Thh t s eqiusllt^^ prola^M tltfcdfti^^iac^ 
flaite (sod dolITto tta £lolira mo OMmb 

sMa iw AaprsecsilBctoH It Issiw to s flnite ysliw iBtMy 


of the elections x is small compared with the inter 
atomic distance a When x approach^ the 
electrons are pushed back by a force which vanes 
more rapidly than the first power of x and can be 
overcome through the quantum moohanisra of the 
tunnel effect If a large number of electrons N are 
moving together in a chain hke way they behave 
hke a particle with an N fold moss the trcmsition 
probability being oorrespondmgly reduofxl Xow in 
his second theory of supraeonduotivity Ktonig* has 
shown that a chain or as he puts it a linear lattice 
of electrons bound to each other m a quasi elastic 
way ran be displaced through a peiiodio held of 
force (with a period a equal to the average spacing 
between tho electrons) under tho condition 

hlb^ni > a\ (6) 

where h is Planck s constant m tho mass of an 
electron and b is the rigidity coefficient of the electron 
lattic Putting b reja* • whore r is a numerioal 
coefficient of th order 1 Kronig find-> that the 
einditun (R) is fulfilhd if a is of the order of less 
than a few Angsirfim units Ihis seems to show that 
a linear lattice that is chain of electrons is proc 
tu ally alwaya » onabU with respect to the correspond 
ing cham of atoms provided the condition (2) 
which IS much more nstnetive is fhlflllod also In 
foot thi latter condition scorns to be the mathematical 
formulation of the possibility of treating tho (bound) 
electrons as a kmd of lattice I lo not behove m the 
reality of the three dimensional lattices postulated 
bv Kronig m his hrst paper He has himself shown 
that such lattices even if they exist could not be 
moved thnugh the ionic lattiet As a matter of 
fact one dimonsK nal lattices or rather mov able 
cha na of bound electrons fully suffice for the 
explanation of supraconduotivitj Such chains need 
not bo movable m all directions It is sufficient to 
assume that they should b< movable m one par 
tioular crystallographic direction corresponding to the 
smallest spacing between the atoms thi dielectno 
constant ^ing infinite for this direction and pro 
serving a finite value for all the others 

In spite of its shortcomings Kronig s ths>ry is 
oertamly the nearest approach to the conoct cxplma 
tion of Buproeonductivity published hitlierto, the 
present theory differing from it mor m firm than 
m essence The theory I advanced before which 
was based on the supposed stabilisation of tho free 
electrons (against l^t motion) by thoir electro 
tnagnelte action was wholly erroneous m this par 
tioular respect It was correct however in describing 
the motion of the electrons in the supraconductive 
state as an oiganised collective motion This led 
to the roeult tlmt a metal must possess when in this 
state an enormous diamagnetic Huaoeptibilit> This 
corollary subsists in the new theory and is oorrobor 
ated by the fact recently discovered by Meissner that 
the magnetic permeability g of a metal in the supra 
conducting state drops to zero A supraoonduotor can 
thus be described as a body with n - 0 and t =« « 
Its eleotncal oonductiv ity o in the exact sense of the 
word being either finite or even zero 

A more complete account of the present theory 
will be publish^ elsewhere J Fernckl 

' Tbe aSert* of bMt mottos of the enitol bttior on the ln<UvMnnl 
etaotroMi uc matusUr euwelled Cf E Kroolfl Z Pkat N COS 

M 600 1030 

J ^nke^AT^lM SU Auf ZA JOTt 
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Flora of Tibet 

T he plant collection made by Capt Ii Kingdon 
Wait! in Tibet last year for the Bntuh Muaeum 
(Natural Hutoty) oompruee about 750 items, and 
more than 5,000 apeouneiu Some 500 species are 
included The bulk of the collection was nuule north 
of Rima (Jat 28° 25 N , long 97° 0 E ), m 2ayul, 
south of the great snow range, and m Nagcmg north 
of the snow range The Nagong plants come fhim 
around Shugden Ckimpa (lat 20° 25 N , long 
97° O' E ) 

The great range of nnow mountains oomparable to 
the Himala^, and running ^iproxiinatdy north 
west to south east, divides this ps^ of Tibet mto two 
South of this range, m Zayul the mountains are well 
wooded with deciduous and evergreen forest Oaks 
maples, birch, hornbeam magnolias. Ilex and 
Bhododendron species abound Higher up there is 
conifer forest North of the range m Nagong there 
IS no forest and almost the only tree, fou^ m a few 
favoured locahties is Pusea Itchtangentu Them is a 
number of shrubs especially species of Lonteera 
Berberta Spircea, Boaa ClenuUta and CoUmeaaler 
but chio^ the mountains are covered with a great 
variety of herbaceous plants Thus the snow range 
acts os a ram screen Amongst the moat promment 
olpme genera are OetUiana, Primula Draeoeephalum, 
Cremanthodiutn, Anemone and Androaaee 
One of the principal results of the expedition was 
the doflmto recognition and delmutation of three 
floral sonea in Tibrt (1) the desert zone with very 
few species of flowering plants , (2) the outer plateau 
with a considerable alpine and a small woody flora , 
and (3) the nver gorge country, divided mto (a) 
umier gorm countrj with a large alpme flora and 
a few i^niba and trees (b) lower gorge country with 
a wealth of forest The ducovery ^at the snow range 
IS on eastern extension of the Himalayan range is 
also important from a phyto geogn^hical pomt of 
view , as IS also the observation that the glaciers on 
this range formerly extended a long way aouth 
Kingdon Word has now been able to trace the 
southern lumt of the ice during the last glacial epoch, 
from the eastern Himalaya nght across to China, 
this odvanoe of the ice had a profound influence on 
the flora 

In Nagong where the snow Ime stands at about 
19,000 ft , flowering plants m some variety were 
found above 18,000 it , mostly, however, ooUeotKms 
were made at 14,000-16 000 ft In Nayul, the snow 
line IS lower most of the plants found m the Rnna 
diBtnot were collected between 5 000 ft and 10,000ft, 
a few alpmes at 10,000-15,000 ft These last mchide 
several speoiea of Nomoehane 
One otner type of flora requires mention — that of 
the deep Salween gorge, which was reached m 
August The heat was great the lack of water v 
conspicuous A peculiar flora of dwarf spmy or 
pndkly shrubs occurs here (altitude 9,000-11,000 ft ) 
The southern country traversed is composed 
almoet entirely of igneo&s rooks > the northern 
country almost entirely of sedimentary rooks, m 
ehidmg limestones red sandstone and slate 
On the retum joumw, the Mislmu Hilk were 
crossed by a new route Tto country, being technic 
ally a part of Assam, falls withm the Indian Empue, 
and few plants were collected there 
In all, a number of new and little known jflants i 
WOTS found, and the distribution of others, especially I 


as between the Hnnalaya and Chmesa mountamo 
extended , though the moat important results wem 
the recognition of the several floral arena in Tibet 
and the proof of the Himalayan extension, with all 
that It impliea m the distribution of plants m south 
east Asia Seed of about 180 speoiea was seoured 
also a number of photographs of plants m their 
natural surroundings 

The regiona whi^ he to the west of Shugden 
Oompa, between the Salween and the Ibangpo, still 
rsraam to be explored, before we can get on adequate 
idea of the flora of the nver gorge country 


Locust Control* 


T he outbreak of locusts which began m the 
Sudan, Algeria and western Asia m 1926 and 
reached Kenya two years later, moreaaed m mtensity 
so greatly that it exceeded the powers of local idieokx 
and expanded rapidly mto an enormous, widesprecui 
plague, rangmg from Beohuanaland mto Persia 
India and Ihi^estan It is estimated that iho 
damage this oanaed between 1927 and 1931 exceeds 
£6 000 000 

The Oovemment realised the sigmfioanoe and at 
once formed an organisation, which now appears in 
the form of the Locust Ckmtrol Committee of thi 
Economic Advisory Council, with headquarters at 
the Imperial Institute of Entomology, under the 
du«otion of Mr B P Uvarov 
The work quickly became mtemational Italy 
suggested a congress m Rome where war was 
declared upon the locust by an aUianoe of British 
Italian and French Governments, which have since 
been jomed by the Belgian, Portuguese and Egyptian 
A striking illustration of the world wide mtereet in 
this war is seen m the list of works published during 
the period m question, which covers no lees than 35 
pages of the reports and inoludee papers m such 
unexpected languages as Chinese, Yiddish and 
Uzbeg, while there are 166 papers m Russian 
The three species oonoemed are the desert locuat 
Sdiuloeerea greffona, Frosk no doubt the same that 
plagued Phuaoh, the tropical form of the migratory 
locust, LocuMa mtgraiona, L subsp , mtgrafonotdes 
R and F , and finally the red locust, Nomidacru 
eeplemfaaaala, 8erv The first is confined to the 
and belt, and the great forests appear to oiler a 
bamer even to flying swarms The migratory locust 
frequents the three types of savannah country, but 
IS stopped by the deserts Its movements are due 
to reflexes dependent m temperate regions noon 
temperature, m hot oountnes upon hunudity llie 
life history of the migratory Icioust m the tropici 
IS different ftom its cycle m the temperate zone, as 
the egg stage there is short but the adult king, 
so it w with the latter that the battle must be joined 
Sprayum with poison dust ftom aeroplanee, partieu 
lariy of tbs auto ^ type, will probably be the 
solution, ooiqiled with inteDigenoe work m the heme 
breeding areas, which are bmiag mvestlgated by four 
British, three French and seversllndianentomologiitts 
With the expansion of agneulture in Africa, the 
potential damage by locusts beeomes vast mdasd, 
but mooh valuable work has been done, and now 
that the organiaatioa is m flill swmg, the oudook » 
enoouragmg M. B 
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University and Educatioiial Intelligence 

Cavbbioob — It la propoaed that tiw degree of 
sc D honont oowaa be ocmferred oq Prof A Fowler, 
^ arrow reaearoh profeaaor of the Royal Society 

At Clara Colle^, Mr R E Pneetley haa bem 
appointed to a profeaaonal fellowahip 

OxroBO — ^Dr R W T Ounther, Magdalen Collogo, 
haa bem apmmted Umveraity reader m the hiatory 
of aoienoe llie appointment, to which no atipeod u 
attached, la for aix yeara from August 1, 198t No 
one m Oxford is better qualified than Dr Ounther to 
give instruction m the hiatory of science, eapecially 
in ita relation with the Umveraity His It^ aeriea of 
\olumes on "Early Science m Oxford", as well as his 
•unaller treatiaea on the Daubeny Laboratory and the 
Botanic Garden, together with hia work aa curator of 
the Lewis Evans collection of scientific inatruments 
arc evidence of hia power of making available his 
intimate knowledge of the subject 


The New OommonweaUh, the monthly organ of a 
society for tiie promotion of international law and 
order, appeals, m a special educational supplement 
to its DecmbOT number, to all engaged in education, 
to CO operate towards the realisation of its aims 
The society stands for the establishment of an inter 
national tribunal of wider jurisdiction than the court at 
Ihe Hague, and for an mtemational pohoe force, and 
this special supplement has articles by well known 
wntors on ‘Teaching Peace", "War and History", 
etc Simultaneously there appears m School and 
Society of December 9 a protest against premature 
agitations for organising tlie surrender to an mter 
national bocty of parts of the sovereignty of the 
modem State In an addreas to the Association of 
Urban Universities by the president of the College 
of the City of Now York on the place of the State m 
the modem world, it is contended that it will be 
centuries before humamty is ready for a world 
commonwealth, and that the beat agenoiea for con 
serving such communities of mtereat as exist among 
nations are the sovereignties joined m treaties and 
trade agreements 


Saence News a Century Ago 
Royil Oeographical Society 
“At the Annivenary Meetmg, held on May 12, 
1834,Mr W.R Hamilton, y P , m the chair, Qeneral 
the Right Hon Sir George Murray was re elected 
President, and Mr R I Murchison was elected a Vice 
President A report related that the ^aoiety had 
published, durmg the last year, the third volume of 
Its Journal, m two parts, and a Mqi of Amenoa by 
Col Monteith ; that the late Afinoan and Palestme 
Assooiations had dissolved themselves and trans 
ferred their funds to the Society , that the Royal 
Premiums for 18S2 and 1888 were assigned to c4>t 
John Bisooe and 0^[>t Ross, and that the Council 
had subscribed SOI to a projected expedition mto 
the mtenor of Afhoa from Delagoa my, and to 
another into the mtenor of Sooth Amenoa — 601 
towards outfit, and 5(8 a year for three years Ibi 
also nokoed the formation of a branch society at 
Bombay Lwut Allen, the companion of the late 
Richard Lander, was present and exhilnted a variety 
of his African sketches. A portrait of Lander, pamted 


by Mr Brookedon, shortly before his departure, was 
presented by that gentleman to the Society. The 
^lety have publuOied the first part of Vol IV of 
their Journal " {Gmtteman'a Mayazme, June 1884 ) 

The first to receive the Royal Premium of fifty 
gumeaa (1882) was Richard Lander, for exploniig 
Gie course of the Niger to the sea , next (1888), John 
Bisooe, for his circumnavigation of the antarctic 
oontmoit and the disoovery of Bmlerby Land and 
Graham Land Bisooo’s voyage was chronicled only 
m the Society’s Journal 

The Padorama 

The Ttmee of May 12, 1834, desonbes an exhibition 
then on view at the Bacaar, Baker Street, London 
‘ It consists of a oontmuous view of the railway and 
the adjacent country through which the Ime of road 
passes between Manchester and Liverpool The 
whole picture coven a surface of 10,000 sq ft of 
canvas and it is made to move on drums by meohanical 
power There is also a foreground detached 
from the principal pamting which foreground is 
also moveable Along the railroad a great variety 
of waggons, carts, etc , attached to steam engmee, 
are at mtorvals made to poss along This part of 
the exhibition was well contrived , the raeohanism 
of the steam engines is accurately rqiresented, and the 
pigmy passengora by whom the oamagea are crowded 
might easily, so well is the deception of the whole 
effort preserved, be mistaken for living people of the 
foil size of life " 

^Vhw fining 

On Bfay 13, 1834, Mr William Wyon (1793-1867), 
the chief engraver at the Mmt, deliver^ a lecture 
before the S^iety of Arts on ‘ Coins and Medals” m 
which he gave a sketch of ancient and modem coins, 
the progress of the art of coining and of modem 
medals After referrmg to the coins of the Greeks 
and Romans, and to tlw mtroduotion of the vanous 
Bntish ooins, he said that one of the most important 
events m the history of the Mint m London was the 
mtroduotion of the mill and screw Previous to the 
reign of CSiarles H, money was made by hammering 
slips of gold and silver to tho proper thickness, then 
cutting the slips mto squares, which wore afterwards 
round^ and ^justed to the weight required After 
this, the blanks were placed between dies and struck 
with a hammer The mill and screw, or coining press, 
was mvwted m France, it is supposed by Antome 
Brucher m 1663, and was first us^ m Great Bntam 
during the Uomraonwealth At the Mmt m 1834, 
there were eight presses, each press producing sixty 
pieces a mmute In 1817 the daily production of 
coins was 343,000, while from January 4, 1817 until 
December 31, 1833 tho sum oomed m sovereigns and 
half Boveroigns was £52,187,205 sterluig One of the 
problems at tho Mmt was the selection of the best 
steel Fine steel os used by engravers was unfit for 
the purpose and coarse steel acquired fissures under 
the die press Even the best steel could be spoilt 
for want of skill on the part of the srmth Casu^ties 
to dies were frequent but sometimes a pair of dies 
would strike three or four hundred thousand pieoee 
The lecture was reported m full m the Athenamm of 
May 1834 

Sir Charles BtU on the Brain 

On May 16, 1884, Sir (Tiorles Bell read a paper 
before the Royal Society on the functions of some 
parte of the Imm and on the connexion between the 
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nervtA of motion and aenubility In the ooume of 
hia paper he nu(Q{ested that the beat mode of inquiry 
into the functiona of the brain and nervous system 
would be to trace the filaments of the nerves through 
the filamentary and striated substance of the bram 
and ataterl that the result of such an examination 
would show that two columns of motal and aenaory 
nerves descend from each hemisphere of the brain 
and meet and decussate in the medulla oblongata 
He also entered upon a ramute account of the medulla 
and of the various septa of nerves with which it is 
oonnnotvd tracmg the filaments upwards into th< 
bram and downwards mto the spinal column In 
concluding ho remarked that the use of the cerebellum 
had not yet been determmed with any tolerable degree 
of accuracy B( 11 at the time was surgeon to the 
Middleeex Hospital He had been admitted F R S 
in 1826 on i m 182# awarded a Royal modal for hw 
disco veritM relating to the nervous system 

Death of H W Brondes 

Prof H W Brandos who died at Leipeig on 
May 17 1834 was the first meteorologist to construct 
a series of ilaily pressure charts In his Beitrkgo 
zur Witterungskimde published at Loipaig in 1820 
he discussed the weather over Europe of each day 
of 1783 Ho drew charts ofequal deviation of pressun 
from normal and of wmd direction these charts 
were not published and have been lost but a specimen 
chart was reconstructed by Hildebrandsson from 
Brandos material Brandos bolinvod that the winds 
oonveigwl towards regie ns of rarefied air or low 
preesurs In a later publication ho discussed two 
cyolonic storms and demonstrateil that they ad 
vanced from west to east across the earth s surface 
In the year 1834 there was published the Nor 
rative of a Voyage in the Southern Atlantic Ocean 
m H M Sloop Chanticleer m which W H B 
Webster gave what was probably the first printed 
account of the dilli nnccs of average annual pressure 
between different parts of the wirld and attributed 
to these hitherto uiirecognisod differences the per 
petual mtei change and motions of the atmosphere 

Bclgrove Literary and Scientific Insutution 

hollowing the establishment of this institution at 
30 Sloano Street the Athenfrum reported m its ismie 
of May 17 1834 the dolivcry of on opening lecture 
by Prof Ri bert h Grant whose subject was On 
thi Nature Growth and History of Corals We 
road that there was a crowded and highly respect 
able audit nee and that the lecture was illustrated 
b^ a variety of beautiful specimen'i and diagrams 
also that the results of personal researches and 
ingenious experiments were detailed 

Prof Grant who is refi rred to above was bom in 
Edinburgh and was a graduate of th University 
there In his student days he was the frequent (om 
l^ion of C harles Darwm in excursions and walks 
Darwin (then) thought that he was dry and formal 
( Life ) Grant contributed many papers to the 
Edinburgh Phtloiophieal Journal and the Memotra q/ 
lha If ernertan Society In 1828 he took up duties m 
London as professor of comparative anatomy and 
■oology at University College and during forty six 
academic years never omitted a sing^ lecture 
Appomted m 1837 he was for three years Fullenan 
professor of physiology at the Royal fristitution By 
will Grant I^ueathed his property ooUeotions and 
library to University College (Roy Soc Proe 23 ) 


Soaeties and Academies 

Londov 

Royal Soaety, May 8 W D Wrioht Th 
measurement and analysis of colour adaptation 
phenomena There is a mam process of adaptation 
that operates through the regeneration of aphoto 
sensitive substance at a oonstant rate The m 
Mtantaneous response aroused by a stimulus is directly 
proportional to the magnitude of the latter but owing 
to thb process of adaptation the response is rapidly 
reduced to an approximately oonstant level This is 
the true interpretation of the constancy of tho 
Fechner fraction as opposed to the suggestion that 
the response is proportional to the logarithm of the 
stimulus By looatmg the three hypothetical stimuli 
in the colour triangle corresponding to those sensa 
tions that can be modified m mtensity but not m 
cc lour no matter what the colour of the adaptation 
may be it has been piossible to determine the funda 
mental responsQ or excitation curves K J Ludtord 
I actors mfluenemg the growth of normal and malig 
nant cells in fluid culture media Significant dif 
fi rencos have been found m the behaviour of different 
strains of tumours m mouse and rat serum Some 
tumourn have not been grown as sheets of malignant 
cells in either mouse or rat serum other tumours 
have given good sheet growths m mouse serum but 
not in rat serum while still others have grown m 
both sera It is suggMted that whether or not colls 
form shoots from explants in a fluid medium depends 
upon the adhesion of the cells to glass m that par 
ticular medium rather than upon growth promoting 
or growth inhibitmg properties of the medium Thi 
irestnoo of large numwrs of active cells of the 
macrophage type mterferes with sheet formation by 
malignant cells m fluid media This is regarded os 
due partly to crowding out of the malignant cell on 
the surface of the cover glass and partly to the 
{hagocytic activities of the polyblasts It may be 
the activity of cells of this type accumulated around 
a tumour graft m on immime animal which prevents 
Its growth 

Dublin 

Royal Dublin Society, February 27 J J Nolam 
O bservations of atmospheric electricity at Qlencree 
The results fur diurnal variation of ion content and 
mto of ion production m the lower atmosphere at 
Washington (Wait and Torreson) Canberra (Hogg) 
and B^ton (Yoglou) were compared with those 
found at Glencroe It is shown that there is consider 
able support for the view that the maximum m tho 
rate of ion production occurs approximately simul 
taneously at these stations 

Paris 

Academy of Saencea, March 12 {C R 198 097-1088) 
Jban Rry The working of a tbermooorapressor 
carrying successively two compressible fluids of 
different densities law of yield by weight law of 
invariance of the final pressure C CamiokbIi, L 
EsTANDBandO Sabathb The similiture of ouvrogea 
evurta with froo surface Diimu Moboouxbay 
Boltowskoy Abelian integrals with reducible 
systems of periods J O Strutt Hill s difforential 
equation in the complex domain A RAUOH 
Remai^ on holomorph functions in an and 

mernmorph olgebroids m the plane K Nikouky 
The relativist quantio mteraction Rsufi Rbulos 
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V new method of mtegntioa of the equation of 
Itxjtromagnetio waves and ite application to the 

I liysios of the electron Akcadiub PxnARA and 
llRUNO PraxABA The dipole moment of acetic 
uihydnde and some anomaliee presented by the 
icids of the fatty aenee O DioHftm Variations 
Mith tune of the inteiwity of the current in a semi 

onducting substance submitted to a low electro 
motive force J Solomon The relativist theoiy of 
itums with a large number of electrons Jean J 
Jrillat Electronic diffraction by cellulose films 
Jiy the use of monokinetio electrons the structure of 
\ anous cellulose derivatives has been studied X rays 
^i\e no results with these films A fieshly prepartd 
film 18 amorphous , after some hours very small 
microciystals disposed at haxard appear After some 
days, or weeks, the entire film iS crystallised and is 
formed of unique crystals O Lianohat Attempts 
at applying tbe laws of photoelectno omission to 
photo elements with on arresting layer R db 
Mallbmann and P Oabiano l^e magnetic 
rotatory power of hydrogen selenide hrom the 
figure obtained, tht value 30 x 10~' is found for the 
atomic rotation of selenium, which is thus higher 
than that of sulphur, 23 0 L DAcombb The 
influence of temperature on the yield of alternators 
and of transformers The use of a refrigerating 
niaohine for cooling is not worth while as the im 
jirovemcnt m yield is so small Jean Amiel The 
action of chlorates on sulphur, selenium and tellurium 
\ study of the conditions producing spontaneoiu 
inflammation of mixtures of chlorates of the alkolme 
( nrths with sulphur Mabcel CBAuasAiN and Henri 
houRNiER The passivity of magnesium m solutions 
cf chromic anhydride and its chemical scouring 
after corrosion The marked effect of the presence of 
impuntios m the chromic acid, especially small 
amounts of sulphuric acid, is shown by sxpcnmi nt 
Malaprade The ocidimetrio method of determining 
formol and sulphites 1 ifteneau, R Dm and Mlle 

II Tohoubab Molecular transpositions m the 
dimethylcyclohexane senes, with or without reduction 
cf the ring, by the removal of halogen from the 
chlorhydrins and by isomerisation of the epoxides 
( H PrAvost, P Donzelot and E Balla Tlie 
Raman effect, molecular refraction and constitution 
1 he supposed a bensylcyclohexene A repetition of 
the work of Auwera and TVeppmarm on the dehy 
(I rat ion of phenyloyclohexylcarbmol ffom which the 
( nnclusion u drawn that the product is not a benzyl 
r>clohexene but benzylidenocyclohexane P Vikiju 
The dilootylic acids and their anhydride Mlle 
M Th FBAN90I8 The setting of the Afeuntes oils 
(( hina wood oil) by the halogen cximppnnds of 
mtimony H Bbabbextr, A de Rassenbobse and 
1 PitRABD The crystallographic study pf barium 
n K kolooyanide Hydrated bwium niokelocyamde ahd 
lionum platinocyanide are completely isomorphous 
n tlcHNXEOANS The geologimd constitution of the 
( habriires massif (Hautes Alpes) Michel Per 
1K88I8 The radioactivity of &e mmeral springs of 
< reece Henby Hubert The saneral circulation 

f atmosphenc air above Indo China R Bubeau 
The direction of the summer sources of atmospherics 
1 EaiAandO OiBAxnr The values of the magnetic 
Umenta at the Val Joyeux (Seme et Oise) Station 
n January 1, 1934 D BabHieb Theoretical re 
maiks on the distnbution of ozone in the atmosphere 
Paul Corbin The characters of Orammatopter%$ 
Kigottott AndbA DAUTHiNit The different modes of 
thickening of the membrane in vascular plants 


Luioi MAimoNi and Aoobtino Pupfo Tbe tranopira 
tion of wheat as a fbnction of climatic factors A 
Maublano and L Roger A new rust of the ooffeo 
plant of the Cameroons Thu plant disease is clearly 
distinct from HemtUta vaatatnx and is given the 
provisional name of Uredo cqffeieola Ph Joyet 
Laverone Cytoplasmic sexualisation m yeasts 
with heterogamic conjugation Et Rabaud and 
Mlle L Verrier The air bladder of the loach, 
CobitxM barhatula Y Lb Orand Dazzle m yellow 
light Maurice Fontaine Absorption and fiuores 
cence spootrography of fabreine Mmb Andb^ 
DaiLHON CouBTOis The regulation of the mineral 
concentration of the mtemal medium m some 
Cnutacea and their adaptation to changes in salinity 
Pierre Oibabd and Mlle Mabuuebitk Lourau 
First mdicatioiw on the nature and physical pro 
perties of an antibody Bleotrophoroew of hscmolytio 
sera R Guillemet, C Scuell and P Lb Fub 
Fermentable gliicides, alcoholic fermentation and 
gas production m broad making A W Sellards 
and J I^ioRET The duration of the immunity 
resultuig from vaccination against yellow fever 
Experiments are described provmg the immunity 
conferred by vaccination is of at least two years* 
duration 

Sydney 

Linncan Soacty of New South Wales, November 29 
F A CRArr liie coastaj tablelands and streams of 
New South Wales Some of the highland features 
form surfaces of greater or lessor relief which are 
not surrounded by higher country, while others con 
sist of plains almost enclosed by higher land, with a 
sharp break of slope m the passage from lower to 
higher surfaces , m addition, the plateau edges ore 
distinguished from the gentle regional slopes of the 
summit planes, and the growth of the plateau is 
traced by reference to relic scenery preserved by 
basalt flows The streams of thi region ore classified 
according to their approximation to profiles of 
eqmlibnum, and the extent of canyons along their 
courses LniAN Iibabxb The Mycetozoa of New 
South Wales Eighty eight species and varieties of 
Mycetozoa are listml, most of them from the environs 
of Sydney and the adjacent highlands Very few 
reoonls are known for the western parts of the State 
probably due to the relatively hot cuid dry climate 
being unsuitable for their ilevelopment Pearl R 
Messmeb a now species of FttroatyUa A niw 
species of PUrottylis u described from Fitzroy Falls, 
N 8 W It suggests affinities with P grandiflora, 
P ojthxogloaaa and P rrJUxa and may have originated 
as a hybrid between the first two of those species 
G A Waterhouse Australian HespenicUe (4) 
Notes and descriptions of now forms Nmo new 
races are described As the result of an examination 
of type specimens in the Bntish Museum by Brigadier 
W H Evans, it is shown that Taraetroetra antoo 
moTTiAa, Lowe^andT* tno, Waterhouse, are fitll species 
and not raoea of species found in Timor and New 
Quinea Further notes are given on ftavovUtata, 
LatreiUe, and this species and its allies are now 

B aoed in Ocybaduiu, Heron, instead of Padraona, 
ooie The remarkable life cycle of two years of 
He»pertUa ehaoMa, Meynok, is described 

Vienna 

Academy of Scwnoti, January 1 1 Elisabeth Kara 
Miohailova Nuclear y radiation Bxoited artifloially 
A large number of elemmta were subjected to intense 
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radiation with a. partiolM of pokmium to aaoertain to 
what extent they emitted a hard nuokar y radiation 
under moh treatment Pontive renilta were ahown 
by B N A1 Na Mg and eepeoiaUy Be HcBSsar 
HABntUMDT Bxbta Karltk and Kabl PsanaAM 
Synthesu of the green low temperature fluoresoenoe 
of fluorite Ytterbium u found to be the eouroe of 
thw fluoreaoeooe Hmnfinm Windklim Abels 
groups AuncANDZB KOhub and WtuuL i Fiuch 
O eologioal petrogrephio studies on the igneous rooks 
of the Lower Auatnan forest region ai^ its neigh 
bourhood (S) Results are given of analyaea of 
gramte from Sohrem quarts mioa-dionte flem Geb 
hart and kersantite from the Loja valley above 
Steinbruoh V GbiIteb A Staeku and E 
Stbdtaoh Removal of atenhty from anunals (oxen 
oowB pigs) by the female sexual hormone A single 
admuustration of this hormone auffioos to render 
sterile animals capable of breeding Autbeo MUuJra 
Baires theorem Runour Waouxb Prefloration 
polymorphism and polygamia m Xetneehea oamea 
(Ardr ) Kth 

Jan 18 Hkbbbbt Habkrlawdt Fluoresoenoe 
analysis of mmerals The presonoe of rare earths m 
oertam sohoelites and siroona and that of uranium 
m oertam scapobtes is detectable by means of the 
fluoresoenoe spectrum Robxbt Sohwinmxb Goo 
logy of Eastern Styria (i) structure of die mountains 
about Vonui Hanb PaziBBAX (1) Skeletal transitions 
in regoneratmg 8jdiodnnutnh» antenna (8) Skeletal 
transitions in regenerating cneket antenna Hkinz 
Tbakfusou Influence of endocnno glands on the 
regenerate m vertebrates 

Jan 80 Fbixobicb KUkbi. Crystalline faoies 
m the Rosalien mountains eologite and amphi 
bolite Kabl Pbxibbax Plasticity and h^ 
nees of alkali halido crystals (8) The author s results 
are oompanxl with those obtained by other methods 
by Reu and /immermann and by C oldsehmidt 
Eusabbth Kaka Michailova Luminous mtonaity 
of tlie air caused by « pcutioles of various ranges 
The variation of intensity with the range of tho 
a particles follows a course similar to that of the 
ionisation ourvo Otto Wxttbtbik Results of tho 
Austrian biolomoal expedition to Costa Rioa m 1030 
Amphibia and rqitiles Gustav GOtzinoxb and 
Hb£mut Bkckxr Kew geolomoal stratigraphic m 
vestigations in the Wienerwald 


Forthconung Events 

IMmttnga markmt wUh an attantt an open to th* pMte ] 
Monday May 14 

RotaIi GBooBAnucAL SooiBTY at 8 30 — W Riokiner 
Rickmen Ajoruton and Losuton 


Tuesday May 16 

I b st it ptb or Physios at 4 IS — (at tbs Royal Institu 
tion Albemarle Street W 1) — ^Annual Oenew Meetmg 
Sir Henry Lyiuis Physios and Boienoe Museumi^ 
(Presidential Address) 


Bbdiobd Ooixbob roB Wouir at 5 IS — Dr Werner 
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Milk Producuon and the Fanner 

I N an interesting speech dehvered at the Taranaki 
Agnooltural Society s Show on March 8 
Lord Bleduloe Governor General of New 2Sea 
land discussed the questions of the proposed 
dairy products quota to Great Bntain and the 
removal of the embargo on the importation of 
pedigree hve stock from Groat Britain Lord 
Blodisloe pomted out that while the British £umer 
must insist that the dairy industry should be made 
a paying proposition there is at the present time 
on the Bntish market much imported foreign third 
grade dairy produce which is causmg the slump in 
prices It was agreed at Ottawa that subject to 
the salvation from nun of her own dairy farmers 
Great Bntain would not stand by and allow New 
Zealand fanners to suffer permanent impoverish 
ment either m dairy farming or m any other branch 
of husbandry The future of the Domimon depends 
upon its successful and progressive methods of 
pastoral husbandry and while the standard of 
quahty m New Zealand produce is already very 
high it IS being still further improved by soientiflo 
methods 

The lase for the rtmoval of the embargo on the 
importation of live stock jfrom Great Bntam rests 
on the necessity for the mtroduotum of fresh blood 
in those breeds of cattle and pigs m which the 
numbers m New Zealand are low and mbreeding 
prevalent At present the cost is prohibitive 
through unneoeesary detention m some other 
country sn route the risk of infection is small 
beoause of the short intubation period of foot and 
mouth disease and the long journey to New 
Zealand High quahty m her produce is the first 
essential to success and New Zealand can afford 
no longer not to import pedigree animals direct 
from Bntain and thus improve her live stock as 
her nvals ue domg 

The question of the jHToposed dairy products 
quota and the apparently conflicting interests of 
New Zealand and Bntish dairy farmers which at 
the iHesent time appear to thi^ten the existence 
of either one or the other have an important 
bearing on present day questions of milk produc 
tion in Great Bntam Both oountnes are ideally 
situated ohmatically for dairy production Up to 
the present tune the Bntish farmer has looked to 
liquid milk oensumption as the outlet for his 
supphes, while the New Zealand fwmer, bemg a 
long way fimn tite market, has produced mainly 
butter for eiqport Beef pnoee being so bad 
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recently large numbers of British farmers have 
^hanged over from beef to milk prodnotum and 
now there is a largo amount of milk whioh is 
surplus to the present requuements for hqnid 
consumption 

The question arises whether a quota should bo 
put on New Zealand butter and the surplus British 
milk used for butter making In our opinion this 
would be wrong Und< r British conditions of high 
costs of production butter making on a largo 
scale IS not a paymg proposition If the price of 
butter IS raised by quota rostnotions to the level 
at which it will pay Bntuh farmers to produce it 
then we shall see a return to the consumption of 
margarine by the poorer classes of the community 
From a nutntional point of view this is undesirable 

What then can bo done with the surplus milk 
now bemg produced m Britain ^ In addition to 
immediate action with ngard to beef prices — 
something perhaps rather more drastic and simple 
than the Fat Stock Commissions recent report 
visualises — a largo portion if not the entire present 
surplus could be consumed as fresh hqmd milk 
and thm cream (16-20 per cent fat) if our pubhc 
could bo persuaded to consume as much milk per 
capita as does the average American 

No milk pubhcity campaign however will 
persuade the British public to < onsume more dairy 
products unless it shows them how this can be 
done There is a limit to the amount of milk which 
one can take as milk puddmgs But the thm 
cream market is virtually untapped The only 
choice open to the housewife between whole milk 
and the type of cream that almost defies extraction 
fixim its carton is the cream that rises to the top of 
the milk bottle or some tinned substitute Few 
people accustomed to thm cream m tea and coffee 
and as an acoompamment to puddmgs porridge 
finut and breakfast cereals would give it up unless 
forced to do so A demand for this commodity 
stimulated among the middle and upper classes 
would smt the farmmg community very well for 
it would leave skim milk on the farms for pig 
feedmg— a supplementary protem feed which is 
badly needed to assist quahty of the carcase of 
pigs sold under the Bacon Pig Marketing Scheme 
Danish bacon produced without skira milk would 
lose its charaotenstica 

The large Amenccm consumption of milk how 
ever is mamly brought about by the city office 
workers consuming milk with their light lunch 
whereas the British take tea or coffee It is by 
serving milk attractively m bottles oflf ice that the 


Amenoan has been persuaded to drmk it Tepid 
milk as it IS too often served m Great Bntam 
IS not a clean drmk and does not quench the 
thirst as iced milk does like cocoa tepid milk 
leaves a thick taste m the mouth so m the absence 
of iced milk the British pubhc prefer a clean 
drink like tea or coffee for lunch Stimulation of 
the consumption of the surplus milk m Great 
Bntam m these wavs — iced milk and thm cream — 
would not only be more profitable to the British 
farmer and avoid doing injury to the busmess of 
the New Zealand farmer but would also be to 
the nutntional advantage of all classes of tht 
Bntish community 


Leadership m Local Government* 

T he vir} attention which the growing com 
plexity of the problems confronting the 
administrator whether m national or mdustnal 
life has attracted makes it easy to overlook the 
extent to which techmeal factors have become 
important m local government also In the last 
twenty years the powers and duties of local 
authonties have greatly mcreaaed They have 
now far reaching responsibilities and the welfare 
of the commumty is largely dependent on the 
efficiency with which those responsibilities are 
discharged Pubhc health education bousing 
town and country planning road construction and 
maintenance — these are only some of the activities 
of local government authonties and more and 
more they require to have at their disposal officers 
on whom they can rely fully both for advice on 
the cntioal questions which come before them and 
for the execution of their decisions when taken 
The local government service m Great Bntam 
mamtains a high standard for which no small share 
of the credit is due to the National Association of 
Local Government Officers This and other assooia 
tions have laboured to secure improved qiiahflca 
tions of their members and have succeeded m 
developmg an mvaluable professional spint and 
outlook In spite of this there are wide vanations 
m the standards of recruiting and training of 
officers for local government service No consistent 
efibrts are made by local authonties as a whole to 
secure the best persons for their service and to make 
the beet use of them Recruitment is often haphac 
ard and trauung is unsystematic Although tech 
meal qualifications where held are usually fairly high 
^ ♦ Mlnlitry rf Health to the lUnliter of Henth bjr the 
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not aU the qnalifloatioiu we entirely utufMtocy, 
and thoroogh luvestigatuHi of the is required 

Investigation of the teohmoal quahfioations of 
local government officers was excluded from the 
scope of the recent mquiry mto the qualifications, 
recruitment, training and promotion of such 
officers earned out by a Departmental Committee 
of the Muustry of Health u^er the ohainntmship 
of Sir Henry Hadow, but the report none the fees 
discusses a number of important factors bearing 
on the training of adnunistrators competent to 
deal with the many important teohmoal issues 
mvolved m local government servioe While the 
Committee recognises the importance of appro 
pnate teohmcal and professional quahfioations m 
the prmoipal departmental officers, it pomts out 
that the functions of any chief officer of a major 
department are mainly administrative, and it is 
of opinion that, m the past, local authorities have 
not laid sufficient stress on the administxative 
qoalificatioiu 

The essential problem m local government 
today IS to ensure that the servioe offers an 
attractive career for vigorous nunds snd strong 
personalities Methods of recruitment, trauung, 
grading, promotion and remuneraUon are of 
unportanoe as they contribute to this primary 
purpose The satisfaction of this end indeed offers 
the only adequate safeguard against moompetence 
or oorruptum in the pubho servioe, and is accord 
ingly an essential factor m the redemption of the 
politician from his low position m pubho esteem 
and m the restoration of confidence m democratic 
institutions 

Among the factors which promote the supply 
of administrators of the requisite quality, recruit 
ment on a wider basis is essential, emd for this 
reason the Committee mauts not merely that local 
authorities should draw their professional and 
teohmoal officers firmn all available sources, 
whether within, the servioe or without, but also 
that difficulties m the way of reoruitiqg umversity 
graduates without teohmoal qualifications must be 
overcome No source of supply of the rare and 
mvaluable quahty of leader^p can safbly be 
neglected, but it is equally important to remember 
that administrative powers can be developed by 
training and expenenoe The reoommendafrons 
that dehberate efforts should be made to arrange 
to give promising young offioers praotioal e{- 
penence m administratum and to enoourags the 
study of the principles of pubho admuustiatioa 
ate vital 


The report is happily free from the suggestmn 
that teohmoal and smentifio offioers as a class are 
lacking m administrative abihty It is recognised 
that mdividuals of high professional or teohmoal 
standing may be ladong m this quahty , it is 
therefore the more important to recognise it and 
develop it where found The report outhnes 
pnnaiples which are fully as valid m mdnstiy or 
m the Civil Servioe as m local government servioe, 
whereby the requisite cxmibmation of technical 
knowledge, professional mt^pnty and admimstra* 
tive capacity may be enoourag^ and brought to 
bear on the complex problems of to day Its 
recommendations for centralisation and umfioation 
of the servioe, like those bearmg on promotion 
and remuneration, are significant so far as they 
contribute to the mun purpose of creating a 
servioe which compares sufficiently well with those 
obtaining m private enterprise to secure a pro- 
portion of the ablest mmds and strongest char- 
acters of each generation 


Chemical Factors m Plant Growth 
Cftmuance dea vigiiaux Par Dr Albert Demolon 
(PnncijMS d'agronomte. Tome 2 ) Pp ix +807 
(Pans Libr Dunod, 1034 ) 

D r demolon 18 well known as one of the 
clearest thinkers and one of the most 
ingemous minded among agricultural mvestigators 
As chief scientific advisor to the French Ministry 
of Agncultuie he is kept m close touch with the 
practical problems of the French farmer, and as 
head of the research laboratones at Versailles he 
is equally closely associated with modem move 
ments m snence In his earher pubhcation, 
“La Dynamique du Sol”, he dealt with the 
formation and composition of soils and the changes 
occurring therem , m the present volume, which 
IS by way of a contmuation, he diacuases the nda- 
timis between the sml and the growmg plant, 
the subject which as he truly pomts out is the 
foundation on which rests scientific agriculture 
In the first section of the book the author 
discusses the physical factors detennming plant 
growth the effects of light, of temperature, 
electncity and of vanous rays also the amphtude 
of variations m yield due to metemologioal 
conditions 

The greater part of the book deals with the 
ohenucid fimtois ooncemed in plant growth the 
atmosphere, mtrageo and t}ie mineral elements^ 
The antiuw sets out the facts clearly and Huwumms 
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them with ocmaderable penetration He hae the 
happy power, oommm to the beet French writers, 
of choosing the words that beet express his ideas, 
and of saying what he has to say dearly, tersely 
and accurately 

A useful summary is given of the part played 
by mineral elements other than the mtrogen, 
I^oephorus and potassium which for long were 
the only subetanoee considered to have fertiliser 
value The standard fertilisers for muiy years 
past have m pomt of fact supphed other elements 
superphosphate ocntaina about 50 per cent of 
gypsum , the usual potassio fertilisers contain 
sodium or magnesium or both banc slag contains 
iron manganese and other elements In ordinary 
practice therefore, farmers have been adding 
compounds of calcium, magnemum, sodium iron, 
manganese, sulphur and chlorine along with the 
mtrogen potassium and phosphate But with 
recent improvements m techmcal chemistry, it is 
no longer neceseaiy to use crude salts as fertihser, 
and some of the new concentrated fertilisors attam 
a degree of punty hitherto unapproachable m 
agncultural practice The question is now beginning 
to mterest agncultural ezx>erts whether they should 
advise farmers to add dehberately to their soils 
some of the substances they have been adding 
only mcidentally It seems certam that m absence 
of these vanous elements, plant growth bocomes 
abnormal and oertam so called physiological 
diseases are likely to be mduced This subject 
has been studied at the Institut Pasteur, Pans, 
at Bothamstod, the Waite Institute, Adelaide, 
vanous Umted States experiment stations and 
elsewhere The abthor deals at s<»ne length with 
magnesium, which is now attracting some mterest 
m France Additions of manganese and boron 
to the soil seem to be necessary m oertam cases, 
otherwise defimte disease symptoms appear, but 
Dr Demolcm is lees certain about the need for 
adding some of the other elements which refined 
water cultures show to be neoeaaaiy 

Another subject now attractmg much attention 
among agnonltunsts and ducuased at length by 
the author, is the possibihty of toxm formation 
m aods Some substances, hydrogen sulphide for 
example, are readily formed m anssrobio coo 
dituma others, such as excess of soluble salts, 
may be brought m from outside, fOT example, by 
sea floods Plant roots were at one tune supposed 
capable of ezmetiDg substances toxic to themselves 
if not to others, then the idea was dismissed , 
bat Piokeiing's work at Woburn shows that there 


may be something m the old idea, and H G 
Thornton at Rothamsted has shown that luoeme 
seedlings certainly excrete something that stimu 
lates baotenal development m the sod and that 
might therefore have some effeot on other plants 
The author summanaee the facts oleariy and 
oemdudee that no defimte pronouncement can yet 
be made on this difiScult subject 
After an mterestmg and suoomot account of the 
relations of sod micro organisms and plant growth, 
the author proceeds to summanse the present 
jMsition m regard to the quantitative expression 
of plant growth phenomena by curves and equa 
tions He discusses m the first instance the 
qualitative changes, the seedling stage rapid 
vegetative growth, and maturation , these are 
not separated m pomt of time and at no time u 
the plant simply adding to its substanoe The 
simpler formults put forward to express the rela 
tion between the supply of nutrients and the 
extent of growth are none of them satisfactory 
though some of them may be sufficiently approxi 
mate to serve as a rough guide m fertiliser praotsoe 
Here too the author adopts a cautious reserve and 
prefers to await the result of further experiment 
before making too defimte a pronouncement 
We can cordially recommend the volume to the 
student, both on account of its matter and of its 
presentation E J Rubsill 

Celestial Mechanics 

Planetary Theory By Prof Ernest W Brown 
and Prof Clarence A Shook Pp xu+302 
(Cambndge At the University Press, 1933 ) 
169 net 

T here are vanous definite theorems beanng 
on the impoesibdity of solving the problem 
of three (or n) attracting bodies What is oertam 
m a practical sense is that no general solution is 
attamable m a form suitable fat oompanson with 
observations even for a limited mterval of time 
Special methods have been devised fnr the two 
distmct types of motion which are present m the 
solar system, the motion of the planet and the 
motKHi of the sateUite In the latter case, when 
the satellite is identified wito the mom, there 
results a jHrobkm of qmte speoial oluvaoter and 
quite extraordinary complexity At the same time, 
it IS essentially a angle problem not lending itself 
naturally to piecemeal treatmmt Adams, it is 
true, succeeded m discuasmg some of its leading 
features m an ekmentary way, besides obtanimg 
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8(Hne original raralU of valoe in theory and method 
0 W Hill again laid the finmdations of a new 
theory without pursuing the subject beyond the 
pielunmaiy stage But in general the lunar theoiy 
jH a theme for the speoialist prepared to malte it 
hia hfes work Suoh a devotee was found m 
Prof E W Brown who has had the satiafactitm 
of seeing his vast undertaking completed m every 
detail Now with a collaborator he has brought 
h» experience gamed m the more special field to 
bear <m the wider and more varied problem of 
planetary motion 

The design of the preemt work is very different 
from that of the treatise on the lunar theoiy for 
which a generation of students has been mdebted 
to Prof Brown There he reduced to an ordm-ly 
Rcheme all the methods of proved value In the 
development of the subjeot Here the ultimate 
object is the produotion of a general theory as 
required for oomparuon with observation m the 
vanous cases which arise Fkaotical methods 
marked by an underlying umty are developed 
with this aim m view No attention is given to the 
history of the methods or to such themretical 
aspects of the subject as tiioae with which Poincard 
cimcemed himself These can be found elsewhere 
There is an austere suggaetaon about this book 
that traffic ought to be confined to the pubhc 
highway and that stragglera along tiie bypaths 
ought not to be enooursged The authors have 
oertamly done much to consolidate the mam road 
and even the mveterate rambler will appreciate 
their good wmdr 

Elementary chapters provide a sufficient mtro 
ductaon for the reader who has no previous 
acquamtance with the subject In a later chapter 
the direot oaloulatiaa of the co-ordinates m terms 
of the true orbital longitude as independmit variable 
s treated by an advantageous modifioatioo of a 
method given by Hanaen Apart from this the 
work 18 baaed mainly on the use and traosfnma- 
tion of elhptio elements There is a yeiy valuable 
section on the distnrbmg function and its de 
nvativea developed by various methods The 
use of canonical equations with the cdhed 
transformation theiny u very oleariy explained 
Thus It IS shown that the terms of short penod 
can be separated and removed by a single prooeas 
and m the ease of diaturbmg planeta with periods 
unrelated to that of the body ocnsidered the 
problem of the motion preaenta oompatatively 
little Anther diffioulty 

The first approach to mote diffioolt oonditiona 


was found m the ease of the long inequality of 
Jupiter and Saturn aruing from the nearly 
oommensurate periods of the two planets But 
problems of a completely different order are 
offered by the mmor planets when the periods 
stand m a simple ratio to that of Jupiter withm 
limits which amount to resonance Cntena for 
theee limits are mvestigated with particular 
detail for the ratio 1/2 

The Trojan group of aateroida have the same 
penod as Jupiter and to these the final chapter is 
devoted The peculiar feature of their orbits is a 
long penod hbration m longitude It becomes 
necessary to mtroduoe non mtegral powers of the 
mass of the controlling planet and the disturbing 
action of Saturn is so modified by the preeenoe 
of Jupiter that separation of the effects is im 
posable and the problem becomes neoeaaanly one 
of four bodies This feature has been familiar in 
the planetary perturbations of the moon it is a 
new oiroumstanoe m planetary theoiy The 
diBousaon of resonance and the treatment of the 
Trojan group of planets constitute the most 
ongmal parts of the present woric and will be 
found most interesting as well as valuable 
Remarks on the hmitations to be attached to 
certain f amihar reeulta relating to the stabihty of 
the planetary system will be found at several 
pomta and they are no doubt jnat But it la a 
bttle hard to see the mean distance dethroned 
from its plaoo as a Imear parameter of special 
oharactor Naturally it owes this position m 
spite of its name not to any mean or average 
property but to ita ooouirenoe m the aimple 
statement of Keplers third law That pomt 
however has not been overlooked (see p 07) or the 
neoesBity for stnot defimtions to which it is alhed 
In the third equation on p 216 there la a shp (of 
httle importance) not noticed m the errata 
It aho^ be added that this valuable woric has 
been admirably produced at a pnoe which must 
be considered extremely moderate 

The March of Inorganic Chemistry 
A Ttai^BooJt oflnorgmuc Ohm/uibry for UmvertUy 
Stwknit By Prof J R Partington Eoorth 
edition Pp vin+1062 (London Macmillan 
andCk) Ltd 1933) 16« net 

A GENERATION (»r so ago innganio ohemistry 
appeared to have froaen mto immolahty 
and life m this field of sdence was easy and 
pl easa n t for both the author of an inorganlo 
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ohmmoal textbodc and hu readara How diffarent 
la the positian to^lay, when both wnter and 
atudent can enter so whole heartedly uto the 
feeUngs of the Gilbettian pohoemao I So we find 
that in the twelve years suooeeding ita first publi 
oati(Hi, Prof Partangton’s treatise has had to 
undergo no fewer than Uiiee extensive overhauls 
in order to keep its readers reasrmably up to date 
The subject still remains fluid , for. as the author 
remarks m hu new preface “Very recent mvesti 
gation of the structure of atomic nuclei will 
probably before long considerably amplify and 
modify present views on atomic structure, and the 
student who wishes to ascertam the current state 
of thu investigation must follow the periodical 
hterature ” 

In the new edition, Prof Partington has taken 
every care to keep hu readers abreast of modem 
theory and practice m pure and applied moigamo 
chemistry, and the bode retains its position as one 


of the best available for regular use by university 
students, and for reference by advano^ pupils in 
schools There is no need to add here to the wide 
Bjffead encomiums which Prof Partmgton'sworirhaH 
deservedly received , but attention may be directed 
to some outstanding atteratiims m the new editaon 
The chapter on attumo structure has been re 
organised so as to include a revised account of 
Werner’s oo (xdmation theory , newly found uo 
topee of hydrogen tmd other dements have been 
noticed, a tabulated list of the eleotromestruoturey 
of the rare earth elements has been added, as have 
also certam electronic formulss , the account of 
active mtrogen has been revised , and there u a 
general discussion of hydrides These are straws 
showmg the way the wmd blows m morgamc 
ohemutry at the {weaent tune The wise restraint 
which has hem exeroued m keeping the work, in 
true smentifio feshion, “at constant volume" (1062 
pp ) u to be oranmended Jomr Baan 


Short 

Btolomf tn Everyday L^e By John B Baker and 

J B b Haldane Pp 1^ (London George 

Allen and Unwin, Ltd , 1633 ) 3s 6d net 
Tuia httle oolleotion of essays consuts of six 
slightly modified talks broadcast in the spring of 
last year Five of them are by Dr BsJeor, and 
their scope u well indicated by the titles^ A 
Biologist’s View of Everyday Life Social Life 
m Armnals” “The Detomunation of Sex ’ The 
Quahty and Quantity of Hankmd ' War, 
Duoise and Death Thu senes becomes, as it 
progresses, mcreasingly socio biological and Prof 
Haldane’s ooncludmg essay on Biology and 
Statesmanship ’ forms a logical ending 

It would be easy to raise doubts and quenes 
about many thmgs m thu book especially about 
I>r Baker’s views imphoit or exphoit, on human 
genetics and its social imphcations, but it would 
not be fair to do so without bearing m mmd the 
very senous lumtations felt by the scientific 
wnter, or speaker, when he has to address a lay 
audience on a teohmoal subject It u only the 
rarest of expository gomuses who u able to oom 
bme absolute simphcity with complete accuracy 
Dr Baker is a little too afiBioted with Dr de 
Krmf’s ‘baby language’ techmque, and Prof 
Haldane u just a httle too objective uid didactic 
for me to feel that either of them has yet reached 
the highest summit m this very difficult branch of 
scmitifio hterature 

In any event the proof of such a book u m the 
reading Presumably the authors mtended to 
stimulate an mterest m biology generally, and 
eqpeoially m the beannn of biology on the thought 
and activity of the orcunaiy ottuen Whether or 


eviews 

not they have succeeded must be a matter oi 
experiment Our expenenoe was that the efleot rai 
a lay person of reading these essays was to stimulate 
a flow of highly pertinent questions, by no means 
all easy to answer Indeed, many of them could 
only be answered by reference to farther and 
somewhat more detailed or advanced books 
Since thu u presumably exactly the effect the 
authors wished to achieve, it pomts to the conclusion 
that their little volume u to be r^^arded as very 
successful ALB 

OktdigewKht^figureaRotureiiderFUisstgkeUea Von 
Prof Leonlachtenstem Pp vm+176 (Berlm 
Julius Springer, 1933 ) 16 00 gold mariu 
This book may be regarded as a pendant to the 
author’s “Foundations of Hydroineohamos’’ and 
extends the same ngorous methods to the treat 
ment of the problem of tiie equihbnum of rotatmg 
masses of hquid under their own gravitatumu 
attractions It summarises researches earned out 
by the author and hu pupils duimg the past six 
years, mainly on exutonoe problems of figures of 
equihbnum, of rotating masses of hquid m the 
neighbourhood of known figures of equihbrinm, 
of homoraeous and also of heterogeneous masses 
of such hquid An mtegKMlifferential equation u 
constructed in each case and solutions are sought 
by the method of successive approximations, both 
for classical problems, such as those of Laplaoe 
and Liapounm, and to new ones conoemins one 
or more coaxial nogs, Boohe’s aatelhtes, liquid 
double stars with and without solid centres 
The work constitutes a very valuable ocnin- 
bution to the hterature of the sul^eot and presumes 
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a knowledge of oaloolae. potential theory and 
integral eqnatKms, but it is by no means easy 
leafhng, even fw tiiose possnwmg this knowledge, 
owing to the abatract nature of the reasoning 
employed It is well printed and oommendably 
{roe mupnnts, and will prove indispensable 
to all proposing to make a study of this branch 
of hydiodynamioB 

Yuman Tribes of the CMa Rwer By Leslie Spier 
('OiB Umvernty of Chioam Pnbhoations in 
Anthropology Ethndogioal Senes ) Pp zviu+ 
433+16 plates (Chicago Umversity of Chicago 
Press , Ixmdon Cambridge Umveraity Press, 
1933) 19« net 

This study of the Yuman tnbes of the Qila River, 
Arizona, is based upon field work sponsored by 
Yale Umveraity and the Umveraity of Chicago It 
IB concerned primarily with the Mancopa, although 
the commumty smoe the beginning of the rune 
teenth century has been composite, the reason 
being that it has been Mancopa m speech and 
organisation smee its formation Little of ancient 
custom remains The old outlook persists best m 
everyday behaviour, mannensms, personal rela 
tions and speech Few are Christiana The mb 
sjstem, and its attendant naming habits is the 
most fiounahmg part of the old wought system 
Dr Spier by his mvestigation makes a v^uable 
addition to the excellent senes of studies of the 
Indians of Cahftunia tuad the adjacent south west, 
for which the Umveraity of California has made 
itself responsible 

The Physieiana Art an Attempt to Expand 
John Locke's "Fragment De Arte Mei/ua' By 
A G Gibson Pp vi+237 (Oxford Clarendon 
Press , London Oxford Umveraity Press, 
1933 ) 7« fid net 

Db A G Gibsok modestly desonbes bis book 
as an atten^t to expand John Locke’s fragment 
De Arte M^oa” — the opemng of what was to 
be an essay on the philosophy of mediome, but 
which was left uncompleted Locke’s words may 
have inspired the task, but Dr Gibson’s views on 
the fundamentals of medical art are m no way an 
expufflon of Locke’s ideas, they are the reflections 
bared not only on a profrsmonal lift noh in ex 
penenoe m the arts of diagnosis, pragnosia mid 
treatment, but also on a real understanding of 
medical ideals and ethics Few doeten can te so 
perfect m their art that they have no leasm to 
learn from this book, and to the practitioner with 
most of his expenence before him it will be of 
greater value than a stock of textbooks and 
scientiflo articles 

The Spread of Twmawrs in Ms Erman Body By 
Dr Rupert A Willis GIbnographa of the Baker 
Institute of Medical Research, No 2) Pp 
x+540+48 plates (London J utd A 
ChurehiU, 1934 } 26s 

To the ohniflian, the secondary tumour is of 
Signi fi cance only m its prognostic flnahty , for the 


paGiologist, the importance of the primary 
relegates the metastatio growth to the bao]4;roiind 
Yet much may be learnt about malignant tumours 
from a study of their paths m Bprreding and the 
nature of the tiasnes m which they prefer to form 
secondary growths Extensive study of records, 
cntical consideration of theories, and the most 
painstaking and mmute post mortem examinationB, 
are the essentials m such rewarch work , by 
adherence to them. Dr Willis has well surveyed 
a ne^eoted comer of the field of morbid prooesses 
His book, if of limited mterost to the physician 
and surgeon, is of primary importance to the 
pathologist, and an essential addition to the cancer 
research worker’s hbrary 

Geographteal Regions of France By Prof 
Immanuel de Hartonne Translated from the 
latest edition by H C Brentnall Pp xi+224 
(London William Heinemann, Ltd , 1933 ) 
7s fid 

Pbov db Mabtomnb’s work, which has had more 
than one edition m the ongmal French, does not 
cover the whole of France but mort of the 
important areas find a place and no essential 
foature of the framework of French geography 
seems to be omitted The book is the outcome of a 
course of lectures first delivered m the Umted 
States, and aims at relating the physical facta with 
the human interests The outstanding physical 
features are clearly explained and the book 
succeeds m giving a rational explanation of the 
contrasts m scenery exhibited by difierent parts 
of France It can be recommended for luc^ty 
of exposition and simjslicity of treatment 

EinfUhnmg m die theoretisehe Physik ^ Prof 
Dr Clemens Scbiefer In 3 Bi^en Band 3, 
Tell 1 Elektrodynamik und OpUk Pp vm+ 
918 (Berhn und Leipzig Walter de Gmyter 
und Co , 1932 ) 37 60 gold marks 
This book contains a very complete account of 
electncity and magnetism m all their theoretical 
aspects, from the simple electrostatio field throuj^ 
crystal optics to the theory of relativity ’Ine 
treatment is clear, but it is qmte defimtely de 
signed to appeal to the mathematioian rather than 
to the experimental phyncist The standard 
attains that of a postoadnate course, but the 
book lacks bibbographioal details which (me 
normally expects to find in a work of such un* 
portance 

StnMwr der Jfatene Vier Vorirage Von Plrof 
P Debye Pp iv+60 (Leipzig 8 Hirzel, 
1933 ) 8 gold marks 

Ik this httle booklet of fifty pam, Debye pub- 
lishes four stimulating talks <m uie soattenng of 
X rays by molecules, the eleotnoal structure of 
matter, the molecular structure of hquids — 
including a foscmating account of the Bnlloom 
denvatum oi the ratio of the veloaity of sound to 
the velocity of light — and on the nature of aolntiQiis 
of deobrolytes 
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Modern Ideas on Nuclear Constitution 


By Db G Oamow 


W HEN the ooxnplexity of atomic nuclei vaa 
proved by the existence of spontaneous and 
artificial nuclear transformations, a very important 
question arose From which of the elements^ 
particles are the different nuclei built up 1 It 
seemed that this question could be simply answered 
as there were only two particles with pretensions 
to be elementary the proton and the electron 
Hie protons had to account for the mam part of 
the nuclear mass and the electrons had to be 
mtroduced to reduce the positive charge to the 
observed value For example, the nucleus of 
bismuth, with atomic weight 209 and atomic 
number 83, was considered to be constructed from 
209 protons and 209 — 83 126 electrons It was 
also accepted as very probable that these ele 
mentary particles build up inside the nucleus 
certain Comdex umts constructed from four 
protons and two electrons each (a particles) AH 
this construction was m good agreement with the 
experimental evidence as electrons protons and 
a pwtioles were really observed being emitted m 
nuclear transformations 

The theory treating the nuclei as constructed of 
at particles, some protons and a oertam number of 
el^rons was worked out by Qamow Although 
this theory gave some interesting results as to the 
general shape of the mass defect curve and the 
conditions of emission of at puticles, it met with 
senous difSculties It was very difiS^t to under 
stand on the basis of the quantum theory of the 
electron how the electron can exist m a space so 
small as that hmited by the nuclear radius It was 
also not clear why the nudear electrons, behaving 
in quite a stran^ and obscure way do not affect 
the processes of emission of the heavy nuclear 
particles, protons and a particles 
About two years ago, it was shown by Chadwick 
that the exponmental evidence forces us to 
recognise the existence of a new kmd of particle, 
the BO called neutron, also with claims to be held 
to play an unportant rdle m nuclear structure 
The disoovery of neutrons considerably simplified 
the difficulties about eledrons m nuclei One 
could now suppose that the nuclei were completely 
constructed of neutrons and protons (for example 
the nucleus of bismuth fr*^ 83 protons and 
209 - 83-^126 neutrons) which probably sometimes 
unite to form an a particle (two neutrons and two 
protons) Thus the first of the above mentioned 
difficulties was, so to say, hidden inside the 
neutron, while the second one was actually re 
moved 

On the baas of these new ideas, Heisenberg 
succeeded m building up a general theory of 
nudear structure, accounting for the mam features 
of nuclear stability The oasis of his themy is 
oertam assumptions about the forces aotmg be 
tween neutrons and protons It seems most 


rational to accept the view that the mteraotion 
between partides of the same kmd is only due to 
eleotnc onarges (that is, no forces betw^ two 
neutrons and the usual Coulomb repulsion between 
two protems), while between two different partioleH 
(neutron andproton) strong exchange forces comp 
mto play Those last forces are probably of the 
same kind as the forces between atoms playmg 
the mam r61e m quantum chemistry, and may be 
considered as due to the exoha^ of charge 
between the two particles m question 
This hypothesis explains at once why the number 
of nuclear neutrons for heavy elements u consider 
ably greater than the number of protons (that la 
why the ratio of atomic weight to atomic number 
moreases for heavier elements) In fact, if wi 
n^lect the Coulomb forces, the most stable state 
of the nucleus will correspond to equal numbers of 
neutrons and protons, as m this case all the poa 
Bibihties of bmding (by attracting exchange forces) 
between protons UM neutrons are saturated 
The presence of the Coulomb repulsion between 
protons will, however, shift the optimum m the 
direction of a amaller number of protons and the 
position of lowest potential energy of our system 
will correspond to t^ larger proportion of nentrtma 
As the importance of the Ckiulomb foroes moreasea 
with the nuclear charge, one can understand that 
an equal number of neutrons and protons is 
possible only for the lightest elements (first ten 
elements of the penodio system) while for heavier 
ones the numbOT of neutrons predonunates (126 
neutrons and only 83 protons m bismuth) 
Accepting the simplest form for the law of 
variation of the exchuige foroes with distance — 
( 1 ) 

and applying the quantum statistioal method, 
Heisonb^ osculated the behaviour of the nuclear 
model oonrtruoted from »i neutrons and ii| protons 
The result is that the partides are rather u^ormly 
distnbnted inside a oertam volume proportional 
to the total number of particles This result fits 
very well with evidence otherwise obtamed, that 
the density inside the nucleus is rather uniform 
and does not depend greatly (m the atomic weight 
The formula obtamed for &e tdal binding mem 
£ of the nuoleuB as a function of », and »• looks 
rather oomidioated and depends, of course, on the 
numenoal values of the ooeffioients a and h m the 
expression (1) for the exchange force Comparing 
this formula with experimental values of the mass 
defects of different nuclei, one can estunate the 
values of a and 6 One finds thus a -4 OS x 
10’* erg, 6 = 1 25x10** cm * 

Veiy mterestiiig oonsequenoes can also be ob 
tamed from Heimbeig’s Hieo^ ooncemuig Hie 
question of nuclear stability It is easily under 
stood that nuclei with a hi|^ positive eleotnc 
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chargie mast tend to emit positive partloles Ftam 
the piHnt of view of the eneigy bcdanoe, the most 
favounble ease fw such emission u the emission 
of an a particle, as this removes &om the nuclens a 
large amount of negative eneigy (the binding 
enenQT of the a partly itself), which is equivalent 
to l£e Buraly of an equal quantity of positive 
ineigy condition for the possibility of 

a emission can be simply formulated if we consider 
it as a sunultaneous subtraction of two neutrons 
and two protons from the nucleus m question 
The work necessary for such subtraction is 
evidently 




or as 



To moke a spontaneous a dismt^ation possible, 
this quantity must be smaller Man the above 
mentioned energy supply due to the binding energy 
A VoC* of the a jMrticle from neutrons and 
jirotons (The difference appears as the kinetic 
eneigy of the emitted particle ) Thus the condition 
for a decay will be 


\8n, ^ «n,/ 


AifaC* 


In Fig 1 the ratio of the number of neutrons 
to the number of protons is plotted against the 
number of protons for all known isotopes The 
a stability curve as calculated from formula (2) is 
represent by a broken hno (curve 1) and one can 
sec that it is situated too low One notices how 
ever that the theoretical curve apart from 
absolute values gives a good idea of the general 
form of this stabihty limit We may notice that 
the condition for the spontaneous emission of a 
proton 

-^<0 ( 2 ) 


On the other hand, the recent discovery of the 
Johots of elements emitting positive electrons 
suggests the poesibihty of tlm reverse process 

+ 

p — ►»! + e 

We can easily estimate the stabihty limits for 
such processes if we conaidw the emission of a 
nuclear electron as the subtraction from the 
nucleus of a neutron and simultaneous addition of 
a proton The condition for the positive eneigy 
bslanoe of such a transformation wul evidently be 


(3) 


where AMn ^ the moss defect of a neutron as 
cemstruoted from a proton and an electron In 
an exactly analogous way we obtam for the 



poesibihty of emission of a positive electron the 
condition 


Jn, 


< AM, c*. 


(4) 


will give us a stabihty limit located very far to 
the right of the a stabdity curve, which means 
that spentaneous proton decay could only take place 
for very heavily ohar^ nuclei (atomic number 
>200) On the other hand, the condition for the 
eraissKHi of a neutron 


(2') 


IS never fulfilled, which can easily be understood 
if we remember that neutrons, having no charge, 
are not at all repelled by nuclei 
We must now tom our attention to the questum 
of the emission of light partides From fhe pomt 
of view of the neutron-pioton model of the nucleus, 
we must acc^ the view that the {Hrocess of 
ordinary p mnunon u due to the transformation 
of a nudesur neutron into a {woton with fhe libera 
turn of negative charge m the form of an dectron 


• —*p + s 


where AM, is the mass defect of a proton as 
constructed from a neutron and a positive electron 
From (3) and (4) we can condude that the nucleus 
can be stable relative to electnxi emission only if 

conditions which correspond m the stabihty 
diagram (Fig 1) to a very narrow band (curves 
II and rH)*, m contradiction with the expen 
mental evidence 

The stabihty region can, however, be made 
much broader if we consider more closely the 
eneiOT conditions connected with electiomc emis 
don nom nuclei The pomt is that for a given 
total number of neutrons plus protons (that is, 


p + t + ud p-n + t + 

we obteln /Urne* - ( - - AJftie' -I- AVy - 

0 + * •• am' • 1 -S X 10-* en TUi eomMwadi In Ha 1 to • 
btewtth of Uw «UMe nfha c/aboat O-OIS the aeUnete. 
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for giyen atonuo weight) the nuclei are eoamderably 
more stable if the number of jvotona is even (even 
atomic number) The reason for this is that, with 
mcreasmg number of protons, each second 
one will load to the formation of a new a partide, 
and consequently correspond to laiger hWation 
of energy Thus if wo pJot the bmd^ energy of 
isobanc nuclei agamst the atomic numbBr (Fig 2) 
the pomts correspondmg to even numbered ele 
ments will he on a lower curve than those cone 
sponduig to the odd numbers As can be seen 
from l^e diamam, this will have the result that 
for a senes of elements extending some way both 
to the left and to the right nde of the minimum 
the emission of one electron (either negative or 
positive) will be energetically impossible In such 
cases only the simultaneous emission of two 
electrons can be considered but as can be esti 
mated from general theoretical considerations 



such a double emission has extremely small 
probabihty The possibihty is not excluded that 
the natural p activity of potassium and rubidium 
has its ongm m such a double process which would 
easily cxplam their extremely long penod of hfe 
According to these considerations we must push 

the limit of p stabihty upwards and the limit of 

P stabihty downwards and thus get a consider 
ably bro^r stabihty r^on It can be seen from 
Fig 1 that theoretic^ hmtmg curves mve a good 
idM of the form of the actual stabuity limts, 
although just as m the case of a decay the curves 

S agam too low It seems that both discrepancies 
ve a common ongm 

In Fig 1 the pomts coireeponding to unstable 
nuclei are shown by small circles One notices 
that m the remon of the heavy elements, where 
a and p stabuity curves run rather close to one 
another (and possibly crass), the sequences of 
a^lmntemtions fdlowed by two p dismtegraticmB 
are possible For the lightw elements only a few 
oases of spontaneous dismtqgration ore at mesoit 
known Samannm (most probably its hghtest 
isotope) emits a particles of about 1 5 cm rimm 
and has an avmM life of about 10** years The 
lij^test isotopes (umfrogen sUioon and phosphoms 


(N\*, 8!!, P;S), unknown in Nature and moduced 
artificially by the Johots by a bimibarament of 

boron, magnesium and alumuuum, give p partioles 
with an eaer^ of 1-2 million volts and possess 
hfe periods ofwveral mmutes 

The p emission from potassium and rubidium 
must be expluned either as a double electron 
emission from their heavier isotopes (Kf} and 
Bb*;) or as due to some unknown isotopes of 
chlonne and bromme resulting from a very short 
range a emission of the above mentioned elements 
(probably from and RbJ*) As these 

ranges m air as calculated theoretically from the 
value of the corresponding decay constants, are 
0 24 cm and 0 63 cm resp^ively one can under 
stand why the a particles have not yet been 
detected Thus we see that our general theoretical 
considerations fit rather moely with the expen 
mental evidence 

Wo now turn our attention to the details of 
the processes of emission of a particles and 
electrons and the connexion of the disintegration 
energy with the average penod of life The process 
of a emission can be ezplamed on the basis of 
the ordinary wave equation of Sohrodinger as 
the velocities of the emitted a partioles are smidl 
compared with the velocity of the light It was 
shown by Gamow and mdependently by Qumey 
and Condon that the long life of ec decaying bodies 
IS due to the fact that the a particle leavuig a 
nucleus must cross a very high potential banmr 
the transparency of which is extremely small and 
decreases very rapidly with the decrease of the 
energy hberated m the dismtesration Theory 
leads us to the following formum for the decay 
constant X as a function of the a particle velocity v 

mr,' ' 

where Z is the atomic number of the dumt^;ratmg 
element and r, the nuclear radius Aooeptuig r. 
for radioactive elements to be of the order of 
magmtnde 10 *■ cm one obtains very good agree 
ment between the calculated and measured values 
of X and can exphun theoretically the empirical 
relation between IgX and v found by Geiger and 
NuttaU 

For complete agreement one must, however 
accept the view that the nuclear radius r. chanm 
from one elemmit to another m such way that 
the density of the nucleus remains (xnistant 
(i** VTl) Formula (6) permits us also to esti- 
mate one of the values X or « if the other is 
measured Thus for example, tiie rai^ of the 
B partioles of radium C, eebmated from this 
formula to be equal to 4 cm , is m good agreement 
with the value found later by Rutherford, and the 
penod of life of the very short hved product 
radium C given by this formula (10 ■ sec ) fits 
well with the recent measurements of Jacobsen 

It IS also mtereetmg to notice that formula (5) 
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may be suooeBafolly apphed in the region of the 
hohter elements Aooording to (6) the period of 
hfe of samanum as estimate from the vdomty of 
its CL particles must be about 10** years m good 
agreement with the observed value 
In the process of « decay, it may often happen 
that the nucleus of the product of dismtegration 
18 constructed m an excited state, which com 
sponds to the emission of a groups with slightly 
amaller energy (fine structure of a rays) The 
formula helps us to understand the relative m 
tensities of such a groups and also permits us to 
draw ceitam important oondusions about the 
quantum numbers of the different excited nuclear 
levels On the other hand, it also explains the 
small number of so called long range a groups cor 
responding to the dismtegration of excited nuclei 
In contrast with the theory of a decay the 
understandmg of the process of p dismtef^tion 
presents senous difficulties Fint of iffi the 
electrons omitted in ^ decay possess a continuous 
distribution of energy, which seems to be m con 
tradiotion with the law of conservation of energy 
It was pomted out by Bohr that the law of con 
servation of energy need not necessarily hold for 
processes mvolving nuclear electrons for which 
the modem quantum theory is not applicable 
But, as was shown by Lan^u the rejection of 
the conservation law for energy will be connected 
with very senous difficulties m the general gravita 
tional theory, aooording to which the mass present 
inside a certain closed surface is entirely defined 
by the gravitational field on this surface It was 
proposed by Pauli that one might retam the 
energy conservation law by the mtroduotion of a 
newH^d of particle called a ‘neutnno Those 
neutnnos, having no electno ohaige and possessing 
very snudl (or even vuushing) mass would he 
practically unobservable m afi experiments and 
could easily take away the surplus energy of 


The existence of such partaoles is, how- 
ever, at present rather doubtful 

An attempt to construct a theory of p-dismtegra- 
frrm on the basis of Dirac's relativistic wave 
equation, treafmg the emission of a nuclear 
electron m a sunuar way to the emission of light 
quanta by an atom, has recently been made by 
Fermi In this theory, one accepts the view that 
the transformation of a nuclear neutron mto a 
proton IS connected with the creation of an 
electron and a neutrino which, being bom leave 
the nucleus, dividing between them the energy 
hberated m this transformation Accepting a 
defimte value for the mteraotion energy mving 
rise to such transformations (of the order of 
magnitude of about 10 ** erg) Fermi obtains 
reasonable values for the decay oonstsmts of 
P disintegrating elements and a good fit with the 
correlation curve between the decay constant and 
the maximum energy of the p particles as found 
by Sargent 

An mterestuig consequence of this theory, 
which however, is much more general and will 
hold for every theory treating electron emissioa 
as the result of the transformation of a neutron 
mto a proton, is a defimte exclusion rule for 
p decay Acco^ing to this rule p transformations 
m which the ongi^ nuclei and those produced 
possess different spins are not all permitted, and 
can only happen with a rather reduced probabihty 
(about a hundred times less often than transform- 
ations m which the spin does not change) This 
explams at once the two different curves obtamed 
by Sargent as due to permitted and not permitted 
transformations It has been shown by Gamow that 
the apphoation of the above mentioned exclusion 
rule for p decay to the analysis of radioactive 
famihes gives very good results and permits us to 
give d^^te spm values to normal and excited 
states of radioactive nuclei 


MM Osty’s Investigations of Rudi Schneider 
(From a Cknrespondent) 


S CJIENnnC men who have been anxious to 
form a fair and impartaal opinion about the 
alleged phyucal phenomena of apintuahsm have 
found it very d^onlt to do so There exist, 
mdeed, record by a number of qualified smenUflo 
observers which if taken at theif teoe value would 
establish the reality of these phenomena com- 
pletely We may mstaaoe the names of Oookes, 
ZbUner, Biohet, A B Widlaoe, Varley, De Mmgao, 
Lodge, W J Crawford and B J Tdlyaid Theee 
reoovds have not produced general oonviotion, evm 
m the view of th^ who have adequately studied 
them before undertaking to express an opinion, 
though it aj^iean that those i^o have studied 
them have often been considerably impressed 
The accounts given are often insoffioieatiy dMailed 
to satasfy the student The possi^laes 
deoeption, of eonjnnng, of m^bswvation, and 


even of hypnotic suggestion acting on the observer 
and oausmg him to sec the thing that is not have 
been diffioidt to estimate It is not often that the 
good faith of the experunenter has been questioned 
Lideod, to profess a bebef m these things has been 
BO manifestly ocmtrary to the personal mterests 
of a scientific worker, that it would be gratuitous 
to suggest that his adhesion is inspired by anything 
but the love of what seems to him to the 
truth The oircumstanoe that a poor light has 
usually been msisted upon is extremely suspicious, 
and justifies a very reserved attitude It is proper 
to remark, however, that m some recorded 
instanoee the light has been good 
Ibe object m this article is not to present s 
general or hutonoal review of the subject, but to 
give a short account of some of the obae^tions 
of Dr Eu^hne and M Bfuoel Osty with Budi 
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bohneider descnbed m a work entitled Lea 
Pouvoirs InoonnuB de 1 Esprit but U Mati^ 
publubed in 1032 (Pans F41ix Alcan) These 
observations should be of special interest to 
jdiysiciBtB because they were in largo measure 
earned out by self recording instruments The 
graphs are reproduced for the student to examme 
and he can form his own opinion of them Mai 
observation and hypnotic suggestion as possible 
explanations are therefore loigely excluded The 
possibility of deliberate deooit remains and will 
require to bo carefully assessed But the scope 
for it seems to be much restnetod as compart 
with previous invest igations 



Attention was uutially fixed on the alleged 
phenomenon of telolunesis or moving of objects 
by an unknown agency m the presence of the 
(oontroUed) medium It is generally known that 
a beam of light can be used to gua^ a treasure 
a wanung bell being nmg when a potential thief 
approaches it too near and mtercepts the beam 
The method has been used when valuable objects 
are m pubho view It depends on an obvious 
appheatum of a photoeleotne cell combmed with a 
toermiomo valve actuating a relay Now it oooutred 
to MM Osty that by u&g a beam of infra red 
h^t Instead of visual light this method could be 


earned out m a dark stance room and that the 
object (flower handkerchief and the like) 
proposed for telekmesis could be guarded by the 
Mom so that if the medium succeeded m escapmg 
from the controller who was by way of hol^g 
him and attempted to seize the handkerchief m 
order to move it a bell would nng and give warn 
mg The controller would then be doubly on his 
guard and what was more important a flashlight 
photograph could be taken which would decisively 
reveal whether the medium or anyone else was 
doing anythmg suspicious It will probably be 
agreed on all l^ds that this was a well conceived 
pW of expenment nut suggestive of undue 
ereduhty on the part of the experimenters 

It was found that m fact the bell did nng on 
frequent occasions while the medium was or 
purported to be in trance The nnging was some 
times mamtained for half a minute or oven a 
mmute Flashlight photographs were taken while 
the liell was nngmg and they revealed the 
medium sitting in his usual hunched position 
with his head sunk forward his hands held and 
his knees between the knees of the controller 
Some of these photographs are reproduced m the 
volume one of the best is on p 46 Theire is 
nothing to be seen m the path of the mfra red 
beam 

It seems therefore that whattver it was that 
obstructed the beam it was not an ordmary sohd 
obstacle Whatever obstruction it was that 
caused this effect seemed to fade away under 
the mfluenoe of ordmary hgbt for lateral lUumina 
tion of the path of the bmm although it did nut 
reveal anything had the effect of promptly 
stopping the nngmg of the bell 

Although the in^ red beam was mtercepted 
as if something was trying to reach the hand 
kerchief or other object the latter was not often 
moved and the experimenters wisely decided to 
abandon this as a pnmary object of study and 
to concentrate attention on the unexplained 
phenomenon that was more easily obtained 
namely the obscuration of the mfiw red ray 
The bell was replaced by a galvanometer with a 
photographic recording drum adapted to give a 
contmuouB graph of the doflectums The obsoura 
tions previously indicated by the bell were now 
photo^phed on the drum which gave a record of 
mtensity and duration 

After the work had been m {woeress for some 
tune the ordinary galvancuneter wmeh had been 
in use was replac^ by one of quick period (one 
tenth sec ) with the view of examiiung m more 
detail how the obscuring actum set m A veiy 
ogniflcant fact was then noticed When the ray 
was (partially) obscured it was seen that the 
galvanometer spot moved m sympathy with the 
k)ud and rapid breathing of the entmo^ medium 
The deflection was less (and the abscnrption there 
fore greater) during an inspiratioa or an expuwtum 
than at the tames intermediate between the two 
It was clear thesefore that the obaounng aotion 
was connected directly or indirectly with the 
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medium’! muscular processes This fact alone 
seems to rule out confederacy 

When the above relations h^ been recognised, 
smuigemonts were made for automatically rocord 
mg the motions of the medium's chest, at the 
same time as the infra red absorptions A scale of 
seconds was placed on each record, and by anobvious 
elcotnoal method, synchronous signalswero made on 
each so as to affcitl a tune on^ from which to 
measure the frequencies Sample records (Figs 1 
and 2) are here reproduced from MM Osty a memou 
The absorption lasts for 7 seconds, and oscillates 
with a frequency of 5 per second At the sune 
time the breath]^ is at the rate of 2 5 per second 
These are the figures given by MM Orty They 
can be approximately verified from tho half tone 
blocks in their pubhcation, though tho mdmdual 
oscillations are not invanaljly well resolved m the 
reproduction 

In attempting to estimate the work of MM Osty, 
we must consider m what directions there might 
be a chance of shaking their evidence Mere topics 
of prejudice should be aveuded It has often been 
suggested that Rudi Schneider makes use of 
confederates, either secretly mtroducod, or openly 
present m the guise of sitters Will it help us to 
assume that he did so in this case ^ The answer 
appears to be m tho negative It is not appartnt 
how a confederate could assist m producing 
the rhythmic obscuration m time with Budi 
Schneiders breathmg When it has been shown 
that an assistant, working without disguise can 
do this, the hypothesis of confederacy will require 
closer exammation 

Again it has often been aiguod that Rudi 
Schneider can get an arm free in spite of the 
apparent control This hypothesis has the same 
wetdiness as the previous one How can he use 
the (hypothetical) free arm to produce the efiects * 


No answer to these questions has so far been 
forthoonung 

Lastly, IB it possible that MM Osty were 
deceived, and that the records which they 
imagined they had obtained on their photographic 
drums were really prepared independently by 
Schneider or some confederate of his, and palmed 
off on MM Osty before development m sub- 
stitution for their own records * It must be 
remembered that the relation between Schneider’s 
breathmg and the infra red mtensity was first 
noticed visually by the motion of the galvanometer 
spot, before it had been recorded photographically , 
so that this h 3 qx>theai 8 also seems to fail 

Tho value of the evidence of MM Osty, or of 
any other witnesses must depend on what view 
IS taken of their good faith This m turn must 
depend on general reputation, on mternal con 
sistenoy and coherence of evidence, and on the 
possible motives for deception 

It would be of the greatest importance for the 
work to be mdependently repeated m some other 
laboratory Unfortunately, Rudi Schneider’s 
powers are apparently fading Some have eon 
sidered this fact to be in itself suspicious It 
must bo remembered however, that even at 
their best tho phenomena were sporadic, with 
many blank sittmgs mtorspersod In any event, 
it IS not clear why tho tnck, if trick it was, should 
not continue to be played as long as it is profitable 
On the altemakvo hypothesis it seems not 
particularly unhkely that excepticmal natural 
powers of this kind might pass off with tune, as 
do, for example, the powers of 'calculating boys’ 

Anyone who sees his way to a normal explama- 
tion for these effects would be domg a service to 
the cause of truth b> setting up tho apparatus 
and producing graphs similar to those published 
by MM Osty 


Obil 

Pbof a N Mbldbxth 

B y tho death of Prof Andrew Norman 
Meldrum on March 12 the acUvitieB of 
one of the best informed writers on histoncal 
matters relating to eighteenth and nineteenth 
century chemistry have oome to a close The 
history of the greater movements in the progress 
of theorefreal chemistry formed a favounte branch 
of study and research, and frohr an early penod 
Prof Meldrum ’s attention was directed to tho 
subject of tho atoimo theory, m connexion with 
which he pubhshed, so early as 1904, a thoughtful 
and elabonde monograph on "Avogadro and 
Dalton The Stand^ m Chemistry of their 
Hypotheses” This was followed by a senes of 
mpers ‘‘On the Development of the Atomic 
^e(»y”, contnbuted to ^e Idteraiy and Philo- 
sophic Soiwty of Mwichester m 1009-11, and 
by a pamphlet with the same title pabhU^ in 
India m 1020 He was engaged dunng a number 
of years upon an mtensive study of the works of 


aary 

Lavoisier and his contemporanes In this penod 
be accumulated a large amount of matenal for 
the production of tho successive lengthy pawrs 
that appeared between 1024 and 1934, deahng 
with Lavoisier s part m The Eighteenth Century 
Revolution m Saence ’, with his histone Three 
Notes on Combustion 1772 ’ and with his ‘ Early 
Work in Silence 1763-1771 Besides these 
valuable papers, Meldrum contnbuted one of the 
three special commemorative addresses on Joseph 
Pnestley that were read before the Chemical 
Society in Apnl 1933, on the occasion of the 
bicentenary of that philosopher 
In his published histoncal work, Meldrum 
appears as a close student as well as a keen and, 
at times, outspoken cntic He was not willing to 
accept, without verification, the statements made 
by compilers, but was m the habit of midung it a 
pomt to obtam first huid information from 
original sources In the case of his reseaiehes mto 
Lavoisier’s work, this usage mvolved the making 
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of extennve inquines in Pam, not only by oom- 
Bpondence but alao by person^ vintation, and m 
tW way he ensured the authenticity of hia own 
BtatementB After the publioaUon, bo recently as 
last January, of his concluding LavoiBier paper, 
he had begun a study of the life and woric of 
Black and was actively engaged a few days before 
hia unexpected death in a minute examination 
of the contemporary and subsequent hterature 
relating to Black’s discovenes 
Meldrum studied chemistry with Japp at 
Aberdeen and took his D So degree at the Um 
versity there in 1904, his graduation thesis being 
the Avogadro Dalton monograph already men 
tioned Afterwards he earned on research work 
in orgamo and m physical chemistry m coUabora 
tion with Japp, Ferkm, ]un , and others In 
1012 he was appomted to the professorship of 
chemist^ m the Madhavlal Ranchhodal Science 
Institute, Ahmodabad, from which he was trans 
ferred later to the Royal Institute of Science. 
Bombay, both of these institutions bemg affiliated 
to the Umversity of Bombay From ^s post in 
the latter he retired m 1931 and resided thereafter 
in Edinburgh He is survived by his widow and 
two daughters 

Mr R Ll Jowks Ltbwbllvn 
Mr Richard Liawbixyh Jonxs Llswbixyk, 
who died suddenly on April 19 had made a life 
long study of rheumatism and aUicd disorders, on 
which he was regarded as an eminent authority 
The son of Surgeon Major Moms Jones of 
Aberystwyth, he assumed the name of Llewellyn 
m 1911 on his mamam to the Hon Mrs Crosse of 
Hulbertson, only child of the fourth Lord Headley 
Llewellyn had been president of the Balneo 
logical and Climatological Section of the Royal 
Sraety of Medicme , consulting physician to the 
National Hospital for Rheumatism at Bath , 
member of the conference on chrome arthritis 
convened by the Medical Research Council, 
chairman of the Medical Committee of the National 
Campaign for the Prevention and Rehef of Heart 
Disease m Children , and vice president of the 
British Committee on Rheumatism, International 
Society of Medical Hydrology He was also a 
member of the Board of Medicine, Welsh National 
School of Medicme , a fellow of the Royal Society 
of Medicme, of the Hunterian Society and of the 
Royal Meteorologioal Society 
In his resea^es into rheumatic diseases, 
Llewellyn was greatly helped by his brother, 
A BasKtt Jones 

Llewellyn was the author of several books and 
articles on rheumatism, arthntu, fibroaitis and gout 
At the tune of hia death he was engaged on a study 
of the relations of rheumatism to the absence of 
sunshine and the consequent failure of the skm to 
mobilise the chenucal antecedents of the endoennes, 
a new view which has attracted considerable 
attentam m the Umted States 
Llewellyn had been a member of the central 


appeals tribunal of the Ministry of Pensions, and 
was widely quoted as the author of “Malingering 
or the Simulation of Disease’’ (1917) and “P^sions 
and the Pnncipks of their Evaluation” (1919) 
Llewellyn’s style was picturesque and vivid , hu 
conversation was arresting, original and spiced by 
shrewdnees and humour 


Mr C E Bobohorbvihk 
Cabstxn Eobberg Bobohobrvink, whose death 
at Oslo 18 announced, was bom m that town, then 
Knstiania, in 1864 After an education m Norway 
and Saxony, he went to Australia m 1888 and 
^nt some years m Queensland and New South 
Wake, first as a land surveyor and later as a 
teacher of modem languages and natural scienoe 
When m 1894 Svend Foyn sent a ship to the 
Antarctic under tbe command of L Knstensen 
and H J Bull to explore whaling poesilnlities, 
Borchgrevmk signed on as an oiduu^ seaman, 
having failed to get accepted as a paasmiger Ibe 
ship reached lat 74° 8 m the Roes Sea and 
Borchgrevmk m landmg at Capo Adare was one 
of the first to set foot on the Antarctic continent 
Ho also was the discoverer of plant lift withm the 
Antarctic Circle 

Returning to Europe, Borchgrevmk tried in 
vam to eqmp a trading expedition to South 
Viotona Lwd to search for guano In 1898, 
however, he induced Sir George Newnes to fit 
out the Southern Crou (formerly the Norwegian 
whaler PcUux) for a scientific expedition to the 
Roes Sea, the first smoe that of Sir James C Roes 
m 1841 A wmtenng was made at Cape Adare 
where many valuable observations were made 
by L Bemacchi, N Hanson and others, and 
on the return of the ship m sprmg a voyage was 
made south to the Barrier face Borchgrevmk and 
W Colbeek travelled over the Barrier to lat 
78® 60 S , at that time a southern record 
In 1902 Borchgrevmk mvestigated volcamo 
conditions m the West Indies on behalf of the 
National Geographic Society and m the later years 
of hiB life was curator of the TOmte Biological 
Station in Norway He received the Patron’s 
medal of the Royid Geographical Society m 1930, 
and a medal of the Royal Sootfash Geographic^ 
Society m 1900 His chief pubbcations were 
“First on the Antarctic Contment” (1901), “Das 
Festland am Sudpol” (1906) and “The Game of 
Norway" (1920-26) R N R B 

Wb regret to announce the following deaths 
Dr Angel Gallardo, formerly Argentine Mimater 
for Foreign Affairs, rector of the Umvemty of 
Buenos Aires smoe 1932, and president of the 
Academy of Sciences m Buenos Aires smoe 1927, 
aged aixty-six years 

Prof C W Rolft, emeritus professia of geology 
m the Umversity of Ilhnois, an authority on t£e 
geology of Ulmou, on April 0, aged eighty-three 
years 
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News and Views 


Prof A Fowler, FJtS 

Fnor A Fowum, who, at the meeting of the Royal 
Astronomical Society on May 11, was presented hy 
Dr Rdwm Hubble with the Bruce Medal of the 
Astronomical Society of the Pacifio, is the doyen of 
Fnglish speaking spectrosoopists So long ago as 
1886, he became attached to the Solar Fhysioa 
Observatory at the Royal College of Science under 
the late Sir Norman Lockyer, with whom he remamod 
until 1901 wlien, on Lookj^’s retirement, he was 
given the charge of tho astrophysioal work of the 
College The mtimate expenenoe he at^uired of the 
praotioal aspects of speotroeoopy — a subject much 
more specialised then than now — was turned to good 
account, and his share with Lockyer in recognising 
the existence and importance of ‘enhanoed’ Imea 
(tho basis of modem ionisation theory) was rapidly 
followed by the attribution of the M type stellar 
absorption bands to TiO and the ‘comet tail’ bands 
to low pressure CO, the identification of many solar 
spectrum lines with bands of water vapour and 
magnesium hydride, and other astronomical work of 
the first importance 

Thb sudden prommence given to spootroaoopy 
m 191S by Bohrs theory of the hydrogen atom 
offered an opportunity for the application of Prof 
Fowler’s peculiar knowledge which he was not 
slow to aco^t The mterpretation of enhanoed lines 
as radiations from ionised atoms m tho general case 
was mainly due to his work, and m a senes of sub 
sequent papers he provided some of the moat funda 
mental observational data for the extraordinary 
development of atomic physios m recent tunes 
Under his influence and direction, a considerable 
school of spectrosoopists has grown up, and many 
vital contributions to modem spectroscopy have 
been made by workers wdio received their onginai 
impetus from him Prof Fowler was m laige measure 
responsible for the oiganisation of the International 
Astronomical Union, of which he was the first 
general seoretaiy, holding ofBoe for six yosxa Smoe 
192S he has been Yarrow research professor of the 
Royal Society — a position from vduoh he retires at 
the end of the present session In addition to the 
Brace Medal, his long list of honours is to be 
augmented tins year by the award of tiie honorary 
So D and D So degrees of thb Umversities of 
Cambridge and Durham, respectively 

Sir Richard Redmaync, K C B 

At the annual meetmg of the Institution of Civil 
Engmeem held on May 8, Sir Richard Redmayne 
was elected preetdent m sucoesaion to Brigadier 
General Sir Henry Maybury This is, we believe, the 
first time a minmg engineer has been chosen fbr this 
position of distmotion, and Sir Richard’s eleadiion is 
a mark of reoogmtion of hu inqmrtant ssrviM to 
Great Bntam a^ to the mining industry generally 
Bom at Gateshead upon Tyne on July S2, 1866, Sir 
Richard, after being taoj^t privately, passed through 


tho Durham College of Science, Newcastle upon 
Tyne, and at eighteen years of age began practical 
work m the Hetton Collieries, Durham, of which he 
became the under manager In 1891-03 lie was m 
South Africa, and then returning home, was for 
eight yean reeident manager of the Seaton Delaval 
Collieries, Northumberland In 1002, at tho age of 
thirty seven years, ho was appointed profostior of 
mining m the University of Birmingham, and to him 
fell tho task of planning tho Department of Mining 
Six years later he was appointed H M Chief Inspector 
of Mmee, and this important poiution he held through 
out the War and until 1920 Ho had previously been 
employed by the Goveniraont on offloial mquiriee 
and ho afterwards served on many oommitteee and 
Royal CommiHsions appointed to mquire mto the 
use of electricity m mmee tho organisation of rescue 
work, safety lamps, explosions and spontaneous 
combustion, and the organisation of the ooal industry 
Both when at Birmingham and smoo his retirement 
from the Homo Offioo, he has practised as a oon 
suiting mining engmeer He has served as president 
of tho Institution of Minmg and Metallurgy and is a 
vice president of tho British Science Guild uid 
president of both the Institution of Professional Civil 
Servants and tho Association of Scientific Workers 

New Foreign Members of the Linnean Society 
Paor Camiixb Sauvaorait of Bordeaux, and 
Prof G Otto Rosenberg, professor of botany m the 
University of Stockholm, were elected foreign mem 
bers of the Linnean Society at the meeting on May 10 
to fill the vacancies caused by tho deaths of Prof K 
von Goebel and Dr Erwm Baur Prof Sauvageau 
first came mto prominence m 1877 by his work on 
Tunisian cryptogams m collaboration with N 
Patouillard Since th«i be has been oonoenied 
almost exclusively with the study of the brown 
seaweeds He has worked out tho life histones of a 
number of these algte, choosing representatives of all 
the natural orders, and was tho disoovorer of the 
filamentous gametophyte m Laminanales He has 
also made elaborate taxonomic studies of the diffloult 
genera Fuoua and Oyatoawa based on extended 
oolleoting expenenoe Sets of his specimens lUus 
trating the monographs have boon distnbuted to the 
pnnoipal herbana Prof Rosenboig u well known 
fbr hu oytologioal studies, mainly devoted to devak^ 
meot m floweniig plants Hu thesu for hu doctorate 
m 1897 was on the physiological cytology of Drostra 
ntund\folia Thu was followed ten years later by 
an account of the cytology of the hybrid Drottm 
Umg%fol%a x rolundtjbha, m which he establiahed the 
ocourreoce of ohramoaome segregation Othn 
valuable rese a rches have been on the embiyology 
and pollen development of Zottera and the discovery 
of the phenomenon of apogamy m U*erae%um and 
Crepta His broad outlook on cytology has enabled 
him to make several generalisations which have had 
oonnderable influence on problems of taxonomy and 
phytogeny 
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Mr R H Bume FRS 

Tbd; retirement of Mr R H Bume from the 
physiologioal curatomhip of the Royal College of 
Surgeons Museum was marked by a complimentary 
dinner which was lield m his honour at the Langham 
Hotel on May 10 Among those present were Sir 
Holburt Waring Sir Cuthbert Wallace Sir Arthur 
Keith Sir Arthur Smith Woodward Sir Piter 
Chalmers Mitchell Dr fate Regan Sir Charles 
Ballanoe Prof E Barclay Smith Prof William 
Wright Sir Buckston Browne Prof ESC oodrieh 
and Mr C Forster Cooper Mr Bume s contributions 
to zoological and anatomical literatun have been 
outstanding in that they have been the result of 
painstaking disHootion of the most mtricato kind 
The physiological sines of the R yal College of 
Surgeons contains innumerable examples of his 
masterful skill with tlie scalpel Many of these 
preparitions illustrate discoveries which ho has 
himself made but has never published His lIlcIioii 
to the fellowship of the Royal Society m 1027 was 
the reel gnition of his scientitio woric in the College 
Museum Iho complimintaiy dinner was in its turn 
a mark of appreciation by his fritmis if his modest 
and retiring personality 

Televuion Committee 

The Postmaster ( eneral announced in the House 
of Commons on May 14 that the Television Com 
mittei IS to be constituted as follows — Lord Selsd n 
(chairman) Sir J< hn Codman (vice chainnau) Col 
A S Angwm Assistant h ngmeer m C hiof Q P O 
Mr Noel Ashbndge C hicf Engineer BBC Mr 
0 F Brawn Department of Hcientifla and Industrial 
Risi irch Vice Admiral Sir Charles Carpendale 
Controller BBC Mr h W Phillips Assistant 
Secretary ft P O The s «crptory of the Committee is 
Mr J Varley Roberts Telegraph and Tdephone 
Department O P O E C I and the terms of n ference 
are To consi ler the development of television and 
to advise the Fostmasti r General on the relative 
merits of the several systems and on the conditi ins 
under which any public service of television should 
be provided 

It does not appear that any of the membem of the 
Committei appointed by the Postmaster General 
have that practical knowledge of the sciontiflc prob 
letna mvolv ed m television desirable for the consider 
ation of the position and possible development of the 
subject It will be diffloult therefore for the Com 
raittee to estimate with authority the value of the 
various systems which have been developed Even 
in regard to the commercial mtereets mvolved and 
the attempts made in other countries to populanso 
television the Committee will have mainly to depend 
upon the expenence or knowledge of others More 
over smee the relative merits of the systems of tele 
vision to be examined may have to be decided on 
patent issues it is strange that no member of the 
Committee familiar with patent law and practice has 
bem oppomted It seems therefore that the 
Committee will have to base its report upon evudenoe 


given by the various televnsion interests and we 
suggest that it would have boon better if the Post 
master General had convened a conference of these 
interests and asked them to preeent an agreed report 
on the two mam questions submitted to the Com 
mittee he has appomted He might thus have had 
the fullest technical mformation on television pro 
sentod to him direct by the companies who command 
tho services of all the television experts available 
As it IS the C< mmitteo will have a difficult task m 
securing such information and assessing its value 
and whatever report is issued is likely to be challenged 
by cumfHUues ooncemed with the development of 
television 

Plague of Blood sucking Flies m Yugoslavia 
Wk loam from th Times of May 12 that on insect 
plague is causing serious trouble m parts of Yiign 
slavia The insect m juestion is referred to os th 
goliibatr fly which has recently appeared m parts of 
the coimtiy not previously troubled by the pest 
boviral ptasants and some 600 cattle and sheep have 
already jicrished A jioisonouB fluid injtited by the 
fly has tho effect of breaking down thi red blooit 
oorpusoloH so that when the bites become numeious 
death may supervene Fr>m the account given it 
IS (vident that the fly m question is a species of 
Simulimn or buffalo gnat Fins genus comprises 
blood sucking flies which are traublesoine posts m 
sov ral |>arts of tho world In regi >ns bor lering on 
the Danube the species A colun baezensr which is 
most probably the fly involved m the present out 
break causes at times heavy mortality especially 
among horses as th result of its blood sucking pro 
pcnsities Its larvie and pupee live in streams and 
rivers while tho adult flioe sometimes occur m 
inumiue swanns In 1023 an invasion m Rumania 
IS computed to havi caused a loss to farmers of about 
iSO 000 through the deaths of horses sheep pigs and 
other domestic animals Although human bemgs arc 
also attacked and severely bitten fatal oases seem 
to occur but seldom In their efforts to control the 
plague the farmers used smoke screens and applied 
various repellent smears to their stock Much the 
same methods are being used m the preeent outbreede 
the peasants lighting bonfires m order to protect 
their stock the herds being kept mdoors during the 
day and allowed to grtue only between sunset and 
sunrise A feature of such outbreaks is that the flies 
may be earned long distancee by the wmd with the 
consequent invasion of areas where the formen have 
no previous cxpenenco m applying control measures 

Dust Clouds m the United Sutes 
A BARB meteorological phenomenon was ex 
penenoed m New Yoik on May 1 1 when a cloud of 
grey dust enveloped that city This cloud of dust is 
desenbed as havrmg reached the eastern seaboard of 
the United States early on that day and is said to 
have extended from New England down to Wash 
mgtoD to have been denser m the Middle West and 
to have measured 1 600 miles by 000 miles m the 
honxontal and about three mika m the vertical 
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The damage and diaooinfort caused by the dust was 
(Vidently very great A synoptic treather chart for 
that day prepared in the Meteorological OfTloe Air 
Ministry from wireless weather bulletins supports 
the suggestion made in the Timw that the dust was 
earned by the wmd from a region in Western Canada 
and the neighbouring States which is suffering from 
severe drought for a vigorous circulation of wmd 
around a deep cyclonic depression is shown on the 
chart and this circulation w m about the expected 
position Aeroplanes an said to have encountered 
the dust cloud the pilots having estimated that it 
was travelling eastwards at speeds between 60 miles 
and 100 miles an hour The phenomenon can safely 
be compared m its origm with tlie dust storms of 
Fgypt and Xorthtm India a fall of red ram m 
Iwondon due to a circulation of wmd round an anti 
cyclone which brought down dust from the Sahara 
— mvestigated many years ago by Shaw and f empfert 
— was iHsentially similar m oharaoter It appears to 
bo one of the attendant evils of North American 
Iroughts that hne tilth can be n moved from its 
proper place in the formers fields an 1 bo deposited 
m distant States where its presence -even m agri 
cultural c luitry — is far from being immediately 
bonifli lal 

Centenary of Liverpool Medical School 

Ok May 1 1 the University of Liverpool oolebratod 
the centenary of the Liverpool Medio il School In 
connexion with the celebrations a brief illustrated 
account of the School by Arthur A Ocmmell has been 
issued ( The Liverpool Medical fiohool, 1834 1934 
Hodder and Stoughton, Ltd London 1« ) On the 
occasion of the conferment of honoraiy degrees to 
c lebrate the foundation of the School an address 
was delivered by Prof John Hay profonsor of 
medicine in the Univimity Until 1821 St 
Bartholomew s St Thomas s Ouy s and the London 
Hospitals held the monopoly of medical teaching 
then the barrier against provincial teaching was 
broken down by the Society of Apothecaries m 
rccognismg the toothing of Dr Joseph Jordan m 
Manchester In 1824 the olmioal teachmg at the 
Manchester Infirmary School was recognised thus 
Manchester was the first provmoial medical school 
in Pngland Undoubtedly the eftorte of the Man 
Chester medical men were a stimulus to those m 
Livoipool Anatomy schools were developed first 
and finally a School of Medicine In 1837 the School 
was reet^ised by the London Society of Apothe 
(arms the Ckillege of Suigeons and the Univenity 
of London In 1884 it was moorporatod with Uni 
versity College when the latter which was founded 
m 1881 was admitted mto Victoria Umveruty In 
1003 when the Umversity of Liveipool was granted 
its charter the School became its Faculty of Mediome 
Among the distinguished occupants of the endowed 
choirs in the past have been Lodge, Campbell Brown 
Herdman, Ootoh, Paterson, Boyoe, Sherndgton 
Beojamm Moore and Ronald Boss 

AaaooxATBD with the School of Bfedioine at Liverpool 
IS the School of Tropical Medicine, with seats on the 


Faculty of Medicine This School was founded m 
1899 and has the distmotion of being the first of its 
kmd m the world In 1921 the School established a 
permanent laboratory at Freetown Sierra Loone and 
already has a brilliant record of studios in malaria 
yellow fever sloeping sickness blookwati r fever 
vomitmg fever as well as entomology helmmthology 
and tropical samtation At the celebrations the 
honorary degree of D So was conferred on Prof 
H R Dean professor of pathology m the University 
of Cambridge Sir Thomas Lewis phjrsioian Um 
versity ( ollege Hospital Mrs May Mellanby in 
veatigator for the Medical Research Council Wilfred 
Trotter Sergeant Surgeon to the Kmg and LL D 
on Prof William Blair Boll emeritus professor of 
obstetrics and gyiucoology m the University Prof 
H Briggs emeritus profess r of obstetrics and 
gyiuBOIogy in the University Herbert R Hurter 
Liverpool past president of the I iverpool Medical 
Institution W b Paget Tomlinson lately chairman 
of the Public Health Committee if Westmorland 
Prof Charles 11 Reilly emeritus professor of arohi 
tecture m the University of I iverpool 

Excavanons at Ur 1933 34 
Da C L WooiXFV s lecture on The Year s 
Work at Ur given at the Royal Institution on 
May 11 affordrsl his audience a more favourable 
opportunity of appraising the results of this brief 
season s excavations than his boon possible from the 
summary reports which have appeared in the Press 
Iho elucidation and study of the earlier phases of 
the looupation of the site have been carried down 
through pre flood strata to the Imttom of the marsh 
before man appears on the scene The history of the 
Eiggurat dating m its present form from 2300 b 0 
of the attendant temples of the First Dynasty 
(3000 B C ) and of the antecedent buildings which 
they replootsl has been brought back to the very 
beginning of the piano convex period while beneath 
have boon fuim 1 still earlier periods i f which the 
later must bcl mg to the Jemdet Nosr ogt It was 
not possible at this point m the excavation area to 
carry the work to its logical conclusion by dieper 
digging , but Dr Woolley traced the course of 
excavations at the south eastern end of the Tomenos 
area from the modem ground level right down to 
virgin soil through deposits of the age of Nebuchad 
neczar the Kassito age (1400-1000 b o ) the Sargonid 
penoil (2600 b o ) and through a continuation of the 
Royal Cometeries of the fourth millenmum It was 
at this point m what was evidently a soldiers bunal 
ground that the unique discovery of a female statue 
deposited as a fhnerary offeruig was made Below 
this were the archaic written tablets and seal impres 
Bioiu and at a still greater depth tho graves extending 
over a oonsiderable period of time which ha\ e proved 
so amazingly nch m stone vases of varied form an 1 
material In the mixed soil in which as well as in 
the sandy flood deposit were found the earlier graves 
yielding Jemdet Nasr ware there were abundant 
sherds of A1 Uboid ware thus completing a remark 
able record whwh covers tho complete range of 
Meeopotamian history from the middle of the first 
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nnUennnuii b a to man’s earbeat oooupation of the 
site, a penod of not leas than three millennia, 
possibly more 

Parallels of Habits and Beliefs 

Thk Fraser Lecture was delivered at the Umver 
sity of Oxford on May 10 by Prof H J Rose, of the 
University of St Andrews The title of the lecture 
was ‘ Conoenung Parallels”, and Prof Rose discussed 
the legitimacy of the sort of parallels to classical 
religious phenomena which Fraser uses, loading up 
to a discussion of polygenetio versus distnbutionist 
views in anthropology His general argument was 
that the use of parallels between the habits and 
bebefs of one people and another, while particularly 
conspicuous m the works of ll razor, is nothing new, 
being prominent m works published so early as the 
eighteenth emtury It has generally involved 
recognition of the principle laid down by Beigior 
(1760) that partout los hoinmes so ressemblent” 
irequontly there has gone witli it a shallow con 
oeption of human evolution, tacitly assumuig that 
the resomblanm between different peoples at approxi 
raately the some stage of culture is so close as to 
amount to identity, and also that the stages of 
culture can bo dat^ by merely placing brat m tune 
those which appear simplest and most brutish This 
being the n suit of false reasoning and the neglect of 
elementary philosophic prmciples, has led to unsound 
results In consequence, the attempts of the so colled 
historical school, of which Qraobner, Pmord do la 
Boullaye and W Schmidt arc outstanding npro 
sentatives, to establish objective ontena of dating 
and a stnctly soientifie method of handling the facts 
must bo welcomed, whether the results they hove 
so far achieved are acceptable or not Iho criteria 
are, however, open to serious objection Lxamples 
can easily be found of usages from peoples, wholly 
unoonnected ethnologioolly, illustrating ea<^ other 
in a most welcnmo fashion, the common humanity 
of the mmds of both bemg more important tiian any 
specific difference The most fruitful activity of on 
anthropologist is rather psychological than histonca] 
or geographical, although these aspects should not 
be neglected , and to misunderstand the motive of 
an action may result m failure to place it even in 
its right historical context 

Royal Cornwall Polytccluiic Society 
Thx hundredth annual report of the Royal Com 
wall Polytochmo Society is of unusual mterest It 
contams among other matter oocounts of the 
hundredth annual meeting held at Falmouth on 
February SI, 1033, and of the centenary summer 
meeting held on July 18-21 At the opening session 
of the latter the president, Vnoount Cbfdon, ooouped 
the chair and a senee of addressee of congratulation 
was presented on behalf of the Rojrol Society, Royal 
Institution and other bodies During the four days 
there were exoursiotis and visits to works, and five 
add r esses were delivered by well known men of 
soienoe. Ba Bkibard Oregory’s address dealt with 
*‘Soieiioe Applied to Industiy” , Sir John Cadman 
spoke on “Soisnce, One and All”, making qieoial 


referenoo to the operations in the oil fields of Persia 
and Iraq , Sir Napier Shaw on “Unofficial Meteoro 
logy” , Dr Q C Simpson on ' Modem Methods of 
Weather Foreoastmg" , and Prof S J Trusoott on 
Problems of Mining at Oreat Depths”. These 
addresses are pnnted m fiill m the report, and that 
by Sir Napier Shaw is aooompamed by on mtereetmg 
smea of photographs 

Pbequxmt refirouces were made at the meeting to 
some of the pioneers m Cornish industry, and one of 
ttie visits was to the Safety Fuse Works of Messrs 
Bickford Smith and Co Ltd , Tuckmgmill The m 
vention of the safety fuse was duo to William Bickford, 
who had been stmok by the frequency of accidents 
m mines and the number of men m Cornwall totally or 
partially bhnded through them Appended to the 
report is an aocount of the work of the Falmouth 
Observatory, which has actively co operated with the 
Meteorological Office since 1868 This was referred to 
m the address of congratulation from the Meteoro 
logical Committee signed by Sir PhiLp Sassoon 
Under Socrotary of State for Air Recently the old 
observatory tower, where the observations wore mode 
from 1868 until 1885, has had a oommemoration 
tablet fixed to it 

Photography of Sound 

SoMB Photographic Aspects of bound Recording” 
was the subject of the Sir Henry Tmeman Wood 
Memorial Lecture, which was given by Dr C E 
Kenneth Moes, of the Eastman Kodak Company, 
at the Royal Society of Arts on May 16 Dr 
Mem stated that the mtroduction of sound recording 
has mfluonced every section of the motion picture 
mduBtry, from the nature of the onginal material 
selected for the presentation to the lurohitectural 
doeign of the motion picture theatre itself Two 
methods of sound recording are m general use, 
leading in one case to records m which the density 
of the photographic deposit vanes, and, m the other, 
to records m which the area occupied by the photo 
graphic deposit vanes Reproduction depends on 
three qualities, loudness, frequency of pitch and 
wave form quality or timbre The mtensity range is 
limited primarily by the ground noise, which is chiefly 
due to physical defects in the films, such as soratehes 
and dirt, although even m a perfectly clean film 
there 18 a very small amount of ground noise due to 
the granular struoture of the silver deposit By the 
use of special apparatus it is now possible to reduce 
ground noise considerably The reproduction of hi^ 
frequencies is dejiendent upon the resolvmg power of 
the photographio film Special experimental ap 
paratus has bi^ designed to analyse the wave form 
and quahty of the reproduotion “Improvements m 
the reproduotion of sound by photographio means,” 
Dr Mees ooneluded, “will depiend, m the fliture as 
m the past, on mtensive soientiflo reseaioh m relation 
to sound, eleotnoity, and photography ” 

Historical Physical Apparatua 
Sib Hbnbt Lyons, formeriy director of the Soienoe 
Muaeum, dehvered bn preudential oddreM to the 
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Institute of Physios on May 15, taking as his subject 
Physios and Soienoe Museums” Sir Heoiy referred 
in particular to the woric which the Board of the 
Institute has done through a special committee m 
locating pieces of physioal apparatus of special 
histori^ unportanoe, and ensuring so far as possible 
that they should be preserved from deterioration or 
possible loss This committee was appomted m 1925, 
and since then it has brought to hght many objects 
which were little known to physicists generally and 
of which the histonoal unportanoe was not atways 
appreciated at its full value It was not until the 
middle of the eighteenth century that the first 
institution was established for the preservation of 
Hciontific instruments and technical apparatus , this 
was the museiun of the Conservatoire des Arts et 
Metiers m Pans, which was founded m 1794 to 
mohide all kinds of maohmery, models, tools, instru 
ments, etc Little can now remam of the instruments 
and apparatus m use in earlier tunes, not only 
because m those tunes there was no institution where 
they oouM be deposited, but also because for the 
most part their historical importance was seldom 
realised Then probably more than now, an instru 
nient once acquired was treasured for there were few 
of them, but it passed m time to a later generation 
which neither appreciated it nor understood its 
importance The same influence operates to day and 
there is much diffloulty m seounng for posterity the 
more important examples of apparatus whioh has 
played a part in the advance of science The address 
will bo published m due course and copies will be 
obtainable from the Institute of Physics, 1, Lowther 
Oardens, Exhibition Boad, London, GkW 7 (U Id 
including postage) 

A New Nature Reserve m New Zealand 
Thb property of Brooklands, New Plymouth, New 
Zealand, was handed over by the trustees of the late 
Mr Newton King to the Borough of New Plymouth 
as a pubho reserve and offioi^y opened by His 
Exoellenoy the Oovemor General, Lord Bledisloe, on 
March 10 It adjoins the beautiful Pukokara Park, 
end forma a natural extension of it Together they 
comprise an area of more than 100 acres, forming a 
park second to none m the Dommion either in sue 
or natural beauty In addition to the actual property 
of Brooklands, the Trustees presented flve acres of 
native bush nearby, and, to give aooem to it and make 
the whole one large reserve, Mr T, ^ List and Mr 
C A Wilkinson gave an area of seven and a half 
acres In his speech. Lord Bledisloe, after paying 
tribute to the late Mr King, pomted out some of the 
many natural advantages adiuh the Dominion 
possesses, and said that it is unique m the number, 
vsnety and grandeur of its many beauty spots 
wifhm a relatively small area and m its inoompaiable 
native bush , be prophesied that eventually New 
Zealand will find its tourist tralflo the mam souroe 
of Its wealth While adminng the flne qieojpaens 
of mtroduoed trees. Lord Bledisloe gave a word of 
warning agamst the mixing of exotic trees wiUi the 
native vegetatKn All those who have the preaerva 
toon of the native vegetation of tha Eitqiua at heart 


will feel gratoflil for the mterest which Lord Bledisloe 
has in their efforts, and for the help he is giving them 

Safety in X ray work 

In a paper to the Institutum of Eloctnoal Engmeers 
read on February 22, by Mr L O H Saisfleld, 
safety measurns for workera with X ray plant were 
discussed He discussed the risks of fatal injury and 
the advantages and disadvantages of usmg signal 
bghts The oonoluding portion of the paper dealt 
with the use of high voltage flexible cable anil de 
scribed some new types of cable which are coming 
into use Stress was laid on the need for deflnito 
instniotions so os to avoid oleotrioal dangers He 
Buggosted that the Institution should oo operate 
snth the British Institute of Radiology in ft^ing 
rules In the disouseion. Dr V E Pullin said that 
at Woolwich they had to logialato for luiinstruotod 
use, and so had to make the equipment absolutely 
safe Dr Q W C Kaye, speaking as seoretary of 
the Intemiitional Protootion Ckinimittoo which will 
moot at Zurich next July, pointed out that inter 
national rooommendations were framed as the result 
of the British Protootion Committees work, and 
these rooonunendations play a very important part 
m the design of eijuipment all over the world The 
League of Nations lias issued a very comprehensive 
pubhoation on the subject The BntvJi rocommenda 
tions are now boing revised and he hopes that the 
use of rubber floor mats and insulating shoes will 
hate more oonsideration Dr B J Leggett said that 
too much talk of tho need of protootion tnado patients 
nervous In some cases, too much protection will 
prevent results being obtamed In reply, Mr tiarafleld 
said that there is a real need for earthing the eon 
ductor at mtervals along its length 

Rothamited Expenmental Suuon 

Trk appeal for iimds to purchase the Rothamstod 
flelds has now secured in cash or good promises the 
£10,000 necessary to olaun the munificent donations 
of £15,000 by Mr Robert MoDougall and £5,000 by 
the bir Halley Stewart Trust (see ^aturb 133 442, 
Much 24, 1934) The success of the purcliaso scheme 
18 therefore assured, and the ^peal is being kept 
open only a few days longer m order to enable the 
Ckmimittee to obtam the further amount needed to 
meet the agreed addition to the purchase price 
consequent on the ascertainment of tho tithe charges, 
timber evaluation and other items Several organisa 
toons still have to make their final deoisions, but it 
IS confidently expected that the whole amount 
moluding Uieae additional payments will be secured 
within the next few days, so that the Rothamstod 
Committee can mter mto possession free of all 
financial obligation and free therefore to devote the 
whole of its resouroes to the important agnoultural 
investigations m hand. 

Annual Meeting of the Bntish Medical Asaocution 

Thb one hundred and seoend annual meeting of 
the British Medtoal Assooiation will be held m 
Bournemouth dunng the week oommenoing July 23 
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under the preeidenoy of Dr B 'Wataon Bmith and 
an intarnKting auwount by Mr Bernard Calkin of 
some of the geological and arohawlogical features in 
the neighbourhood of Bournemouth u given m the 
British Medical Journal of May 0 p 814 Palnolithio 
implements bronze and early iron age relics and 
Roman remains have been found in sovoral localities 
b ight of the seventeen known Hampshire earthenware 
beakers of the Beaker Folk (circa 1700 b c ) were 
found at Bournemouth liiOrly Iron Age sites m 
Bournemouth generally yield little beyond pottery 
fragments whereas m similar sites around Hwanagt 
animal bones and bone implements are frequent 
being preserved m the limestone distnot there but 
perishmg in the sand and gravol of Bournemouth 

Announcements 

Paor W J Dakin Challis professor of zoology 
m the University of Sydney has been elected preai 
dent of tlie Linneon Society of Now South Wales 

Libit Col S P Jambs of th Ministry of 
Health has been awordixl the Darling Memorial 
Medal and Prize (f the Health Committee of the 
League of Nations fur hia work on malaria therapy 

Phb Abb<^ Henri Breuil has accepted the pre sidenoy 
of the Prehistoric Society of Last Anglia for 1934 
and will givi an address at the moetmg of the Society 
at the rooms if the Socit ty of Antiquaries Burlington 
House I ondon on May 23 at 2 30 on Pngraved 
and bculptural Stone Monuments in the British Tales 
of the Transitiin Period lx tween the Stone and 
Bronze Ages an Lssay of Chronology and Inter 
pretation Non membm of the Soeiet} wishing to 
bo ]insent should apply to the honorary stcretory 
Mr O Maynard The Museum Ipswich 

Thb following awards have been made by the 
Royal Aeronautical Society Simms Quid Me^l to 
Sir Qilbert Walker for his paper on cloud fonnation 
Taylor Oold Medal to Mr A Plesman (managing 
director of K I M ) for his paper on the Amsterdam 
Batavia service Wakefield Gold Medal to Sifior 
I de la Ciena for his work on the development of 
the autogiro Busk Memonal Pnzo to Mr A V 
Stephens for his paper on reoent research m spinning 
Pilcher Memonal Pnze to Mr W H Lewis for his 
paper on duralumin in am raft oonstruotion 

Thb C ouncil of the Institution of Flectrioal 
1< nginoers has made the following awards of premiums 
fi r papers read during the session 1933-34 or 
accept^ for publication Institution premium to 
W Kidd and J L Carr Ayrton premium to B A Q 
(Tiuroher A J King and H Davies Fahie pre 
mium to T S Skillman John Hopkinson premium 
to Dr W G Thompson Kelvin premium to B L 
Ooodlet Pons premium to Dr J L Miller and 
J £ L Robinson Webber premium to O Sheamig 
Overseas premium to S P Chokravarti extra 
premnims to Dr M A B Brauer Capt B S Cohm 
C W MmohoU P D Morgan W O Radley and 
Dr 8 Whitehead H Risaik Wvrthss Boehm 


Premiums Duddell premium to T Walmsley 
Kxtra premiums to L H Bedford and O 8 Puokle 
F B Moiillin and H D M KUis A H Reeves 
Meter arul Instrument Bection Premiums Silvanus 
Thompson premium to Dr A H M Arnold extra 
premiums to J B Loes Dr E Mallett Q F Bhotter 
Wtllans Premium for a piqier dealing with the 
utilisation or transformation of tneigy Mr D B 
Hoseason for his paper on — The Oxiling of 
Llcctnoal Maohmee 

Paor G Elliot Smith writes Acting on the 
advice of my physicians I have been persuaded that 
it 18 essential on grounds of health to resign the 
position of president of the recently established 
International Institute of Psychical Research I 
deeply Kgrot the neoossity for this action at the 
present moment when the Institute is about to 
embark upon oertam mtorosting exporiments the 
results of which should afford ample justification for 
its existence 

Thb Royal Society of Edinburgh commemorated 
the completion of its hundrod and fiftieth year at 
a meeting of the Society held on May 7 1034 with 
Sir £ A Sharpey Schrfer president m the chair 
Prof DArcy W Thompson lelivored an address 
entitled Fifty Years Ago In the evening the Lord 
Provost Magistrates and Council of the City of 
Edinburgh gave a civic reception to the fellows m 
tlie Galleries of the Royal Scottish Academy which 
as tho Royal Institution was for more than eighty 
years the homo of tho Society 

Afilioatioms are mvited for the following appomt 
ments on or before tho dates mentioned — A 
Univers ty demonstrator ui physical ohemistry at th 
University if Cambridge Mr H Thirkill Clare 
College (May 24) A lecturer in biology at the 
Dioceean Training College Fishponds Bristol — 
Tho Principal (May 26) A chief assistant en 
guieer to th Rivers Mersey and Irwell Catch 
ment Board — The Clerk to the Board County 
Offices Preston (May 26) A psychologist at the 
North West District Child Guidance CImio — The 
Serretary 18 Belsize Crescent London N W 3 
(May 30) Jimior teohmoal assistants (meohanioal 
engineers and chemists) in tho Supply Bomd 
Teohmoal i!«tablishment under the Director of 
Ordnance hactories — The Undersecretary of State 
(C 6) The War Office London S W 1 (May 80) 
A lecturer in geology at the Wigan and Distnot 
Mining and Teohmoal College — ^The Pnncipal (May 
31) A head of the Civil and Meohanioal bngmeer 
mg Department and a lecturer m electnoal 
ongmeering at the Northampton Polyteohmo In 
stituto St John Street London, E 0 1 — ^The 
Prmoipal (May 31) A prmoipal of the Mumoipal 
Teohmoal College Bolton — Tho Director of Eduoa 
tion Education Offices Nelson Square, Bolton (May 
31) A lecturer m geognqihy and a lecturer m 
mathematics at Lmcoln Tr aining College T he 
Principal An assistant lecturer m zoology and a 
lecturer m eoonomioe at the UmVeruty College of 
North Wales Bangor— llie Registrar (June 8) 
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Letters to the Editor 

[The Editor doe* not hold hxmed^ reaponaMe Jor 
opvMona expreaaed by hxa correapondenta NetUur 
can he undertake to return nor to eorreapond mih 
the writer* of rejected manuaenpt* intended for thxa 
or any other part of Nature tto noti r m taken 
of anonymou* eommunteatton* ] 

Radioactivity Induced by Neutron Bombardment 
t XFRRiitMNTs havt been oarriod out to asoortam 
whethtr neutron bombardment can iiroduoe an in 
diioed radioactivity giving nee to uiiHtable products 
wliioh diHUitcgrate with cmiwion of p particles 
Preliminary reeults have been cornmunioatod in a 
letter to La Btceraa iicientijica 6 282 1234 

Hu Hource of neutrons is a sealed glass tube 
containing radium emanation and boiylhum powder 
Tlio amount of radium emanatic n available varied in 
tht d fferont experiments from 30 to 630 raillicuries 
W are much mdebted to Prof G ( Trabocchi 
I aboratorio Fisico dt lla baniUi Pubblica for putting 
at ur disposal such strong souroes 

rhetloments or m some cases compounds containing 
them were used m the form of small cylinders After 
irrsiliation with the source for a (joriod which vantsl 
from a few minutes to several hours they wi n put 
around a Geiger counter with walls of thm aluminium 
foil (about 0 2 mm thickness) and the numlier of 
imjulses per mmute was registered 

V) far we have obtamod an cfleot with th follow 
ing elements 

Phoephoru* — Strong effect Halfpenod about 3 
hours The dismtegration olectroiw ooul 1 be photo 
graplied m the Wilson chamber Chemical separation 
of tho aotivi product showed that the unstabk 
< It ment formed under the bombardment is probably 
hiIkoii 

Iron — Period about 2 hours As tho result of 
chemiuil separation of the active product this w 
probably manganese 

Silicon — ^Veiy strong effect Period about 3 
minutes El^rons photographed m the Wilson 
chamber 

Aluminium — Strong effect Period about 12 
minutes Electrons photographed in the Wilson 
chamber 

Chlorine — Gives an effect with a penod much longtr 
than that of any element mvestigated at j resent 
lanadtum — Period about fi minutes 
Copper — Fffeot rather small Period about 6 
minutes 

Araenic — ^Period about two days 
Silver — Strong effect Period about 2 mmutes 
Tellurtum Period about 1 hour 
Iodine — Intense effect Period about 30 minutes 
Chromium — ^Intense effect Penod about 6 minutes 
Flectrons photographed m the Wilson chunber 
Banum-^mall effect Period about 2 mmutos 
Fluorine — Penod about 10 seconds 
'Hie following elements have also given mdication 
of an effect sodium magnesium titanium sir 
comum smo strontium antimony, selenium and 
bromine Smne elements give indmation of having 
two or more penoda wbi^ may be partly ddt* to 
several isotopic constituents and partly to suooessive 
radioactive transformations The expenments are 
being oontmued m order to verify these results and 
to extend the researoh to other elements 


The nuclear reaction which causes those phenomena 
may bo diflorent in different oases Tho chemical 
separation effected m the oases of iron and phosphorus 
seems to m hoate that at least m those two oases 
tho neutron is absorbed and a proton emitted The 
unstable pnxluot by the omission of a 3 particle 
returns to tho original olernent 

Tho chemical separations have been carried out 
by Dr O D Agostino Dr L Amal b and Dr L 
S(^[r^ have collaborated m the physical research 
Lnrioo Fxrhi 

Physical Institute 
Royal Umversity Rome 
April 10 

Induced Radioactivity 

Ct RIB and Joliot* and FIlis and Henderson* have 
bsorvod that positrons w re emitted when alummium 
magnesium and boron wore bombarded with high 
on rgy a partiol s They n )ted further that the 
positrons could bo detech d after the a particle 
b( mbardment had ceased It was therefoit assumed 
that thesi tloetrons were produced by the radio 
activity of tho luistablo nuilei resulting from the 
capture of tho a jiarticlo and tho c xpulsion of the 
noutron Danysr on 1 Zwy* obtained simil ir results 
when thiy bombard ^1 nitrogen with a particles 
In order to account for the results obtamed by 
bombarding certain ammonium salts m which 
hydngen was in part replaced by diplogen with 
liplons Ohphant Horteck and Rutheiford* assumed 
that a helium nucleus of mass 4 and charge 2 was 
formed by the union of two diplons which differed 
from tho ordinary a particle in having a largo i xoess 
energy and being m consequenoo unstable It » 
the purjxMO of this note to pomt out that m a similar 
manner the radioaotn ity of tho light elements is due 
to the formation withm thoir nuclei of an unstable 
proton of excess energy which disintegrates by 
emitting a positron It is suggostod that the similant} 
of the dismtegration phommona observed is duo 
to the radioactivity of this radioproton 

It has bem shown* that the emission of protons 
from neon magnesium silicon sulphur and argon 
can be explamed by assumuig that pairs of oleotrons 
art formt^ by the mteracti m of a particles and 
nuclei as suggested by a formula due to b Pemn* 
By assuming that the positron of tho i>air unites 
with a neutron to form a proton it was found 
possible to rotam the hypothesis of stability of 
niioloi of mass 4n tho feebli proton emission of the 
elements mentioned be ing due to tho loss abundant 
isotopes The mechanism was extended to the other 
proton-emitting elements and tho conclusion arrived 
at m a previous paper’ was confirmed namely that 
there are no free protons in nuclei these particles 
being oombmed with neutrons either as a particles 
or diplons This hypothesis will acooimt for the 
mduc^ radioactivity os follows 
Consider for example the case of alummium It 
IS supposed that the proton emission is caused by 
the positron of the electron pair unituig with the 
free neutron the negative electron corabming with 
tho positron of the diplon to produce a quantum of 
y radiation and leaving the stable nucleus i«Si** 
When the energy of the a particle moreoses beyond 
a ontioal value it is supposed that the neutron is 
emitted before the high energy positron unites with 
it The radioproton is formed howe\er as the 
positron unites with one of the two neutrons produced 
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when the negative electron oombmee with the poaitron 
of tlie diplon This proton with oxoeea energy dis 
integratea by omitting a positron From the reaction 
■uggeHted It 18 Hxpoctod that the positrons emitted 
will have deflnito energy and not a oontmuoiu range 
of oncrgiuH os with the p rays of the normal radio 
active elements The varying penodfl of disintegration 
are thought to be duo to the varying nuclear holds 
in which the radioproton u formed 
Further it is to be anticipated that similarly 
indnoed radioactivity will be observed with all 
elements which give rise to protona under a particle 
bombardment A full oooount of this hypothesis will 
bo published shortly 

H J Waixx 

Department of Physios 
Washmgton Smger Laboratories 
Exeter 
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Accurate Electron Diffraction Measurements 

In order to compare the diffraction pattern of a 
substance of unknown oharaoteristics with that of 
a known material bhishanoow and Tartarmowa' 
suggest usng two convex speounens mounted face 
to face the two patterns beng recorded simul 
taneously 

This method is obviously mapphoable to trans 
mission diffraction and m tho case of diffraction at 
graxing incidence tho defects oomporod with the 
double shutUr method* will bo apparent Thus 

(1) owing to tho speoimen shadows the two sets of 
rings do not meet at a oommon pattern boundary 
(8) the rings are not described about a oommon centre 
(S) structural changes of a single speoimen cannot 
be recorded under comparative conditions and 
(4) since only two relatively small sogments of the 
beam oylmder are diffracted rings oorresponding 
to largo Bragg plane spooings are obscured (1) 

(2) and (4) mihtate directly against tho attainment 
of ooouraoy (3) precludes the application of the 
method to a wide range of mteresting phenomena* 
and (4) is oonducivo to error in assigning the oorreot 
oiystsl structure 

The hollow oylmdnoal typo of beam employed by 
Shishancow and Tartonnowa and previously desonbed 
by de Lssslo and Cosslett* is a phenomenon well 
Imown in hi^ speed cathode ray oaoillography and 
IS often observed with a badly pitted cathode The 
effect eon bo still further exaggerated by the use 
of a discharge tube of a design unsuitable for the 
produotion of the homogeneous solid pencil of 
cathode rays implojred by us m our exp^imeDts 

Other workers* m this field besides ourselves have 
used curved surfaces wires, fibres etc Where 
possible however the flat or approximately flat 
surface is generally preferred partly on oorount of 
the ease with iduch it can be prepared and syatematio 
ally explorod with the beam and also because the 
ratio of diffracted to undiflraotod electrons is higher 

We have previously shown that the ocourrenoe of 
any voltage change during the recording of a double 
shutter pattern is automatioally rendered self 
evident in the resulting photogr^ih* The double 


shutter method permits of the attainment of a high 
order of aoouraoy oomparable with that of X rays 
and can be employed m both transmission and gracing 
incidence diffraction its suooesaful practice how 
ever like that of precision qMotrography, calls for 
suitable equipment and instrumental technique 
O I Finch 
A Q QUABBXltl. 

Imperial College of Soienoe and Technology 
South Kensington London S W 7 
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Full Penod Effect in Miller's Ether Drift Experiment 

In hw memoir* on tho ether drift experiment 
Dayton C Miller mentions that harmonic analysis 
of the curves of the displacements of the fhn^ 
obtained by a oompbte rotation of the mterferometer 
puts m evidence m all oases the existence of a full 
penod effect which aooompaniea the Mioholson half 
ponod effect utilised m the elaboration of the results 
of the experiment Ihe amplitude of the full perio 1 
effect IS of tho same order of magnitude as tho 
Mioholson effect it is however proportional to tho 
number of visible fringes m the field of view and — 
in the most favourable conditions for the experiment 
with BIX Visible fringes — perceptibly less than the 
amplitude of tho half penod ef^t 

Aocordmg to Miller the full ponod effect is identi 
bed with that foreseen and oaloulated by Dr Hicks 
m a memoir of 1902* os a oonseqnenoo of the small 
angular displacement |x of a few scoonds of are from 
its theoretical position that must be given to one of 
the murrors to obtam the mterferenoe fringes 

That this explanation of the full period effect 
cannot hold results at once if we consider that the 
Lorentx oontraotion ought to eliminate entirely any 
effect of the ether drift on the phenomenon of mter 
ftrenoo although it should influence only the half 
penod effects It is then clear that the ether dnft 
supposing It should appear is only able to produce 
half per ^ effeots that is displacements of tho mter 
fen nee fringes that ore reproduced identically every 
hadf turn of the interferometer ThisooourB ofooune 
whatever may be the effective adjustment given to 
the various parts of the instrument moluding the 
telesoo^ 

A direct demonstration may be denved from the 
results obtamed by me* in 1920 m treating by a new 
method and m a complete msnnar the theory of the 
Hiohelaoa expeninent following up the work of 
Righi* quoted by Miller m his memoir, which was 
mterrup^ by the death of the author My theory 
leads to the following formula for the dispiaoeiment 
of the fringes when wo take mto oonaideration only 
tho terms variable with the onentation of the mter 
ferometer given by the angle a 


X--j-ooe2a+|4-jj- cos2«- 


whore 5 *3 the velocity ratio X the wave length D the 
eOeetive length of the arm of the mterferometer, D* 
the distance of the plane on which the observed inter 
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tcrenoe fhnges are looabaed Qeaerally D^-D, that 
14 the telescope la footued on the surface of the end 
mirror , m such oaaee the formula beoomee 

DE» Dl* 

S = cos 2a + (Ji — 006 2a (2) 


1 he first term here represents the Miohelson effect , 
th others show that a supplemontaiy effoot of 
implitude proportional to the angle p or to tlie 
numbOT of fhnges visible m the fidd of view, may 
alHO be expected But such an effect is (a) of half 
p nod like the Miohelson effect, (b) of amplitude 
p ( <» 2 X 10-*) tunes loss so that any possibility of an 
xperunontal venfloation is out of the question 
The fiill period effect shown by mterferometnoal 
experiments cannot be in any way justified by the 
claesteal ether dnft theory It is the^oro the more 
important to know more thoroughly the character 
i4tics of this effect which may be dMuced from the 
ndi observational material oolleoted by Miller It 
may bo either systematic perturbations mtroduoed 
in the elaboration of the remits of observation, or a 
phenomenon depending on another cause varymg 
with the rotation of the interferometer perhaps the 
same that causes the differmce between the results 
blamed by MiUer and others who have experimented 
n the Miohelson offei t* and the unexplamnd 
nnomalioe that it repiesonts* 

(fioBOio Value 

Institute of Physics, 

University, Parma 
March 30 
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Photography of the Infra-Red Solar Spectrum 
to Wave-length ia,gooA 

With the aid of the new Agfa infra red sensitive 
plates (maximum of sensitivity 10 600 A ) 1 have 
succeeded in photographing the solar spectrum 
to 12,900 A m the first older of a 3 m mfing 
(dispersion 6 A /mm time of exposure 10 hours) 
The blackening of the exposure obtained does not 
alter appreciably from 12 400 to 12 900 A (end of 
the plate used), so that it seems easily possible to 
nxte^ the limit quite considerably 

The plates so for obtained show the water vapour 
absorption band at 11,300 A well resolved mto its 
fine structure Imes and extending about 1000 A to 
both sides It exhibits the same sort of complexity 
as the shorter wave length bands photographed and 
analysed by Meokc and his co woikoiaS but is much 
more mtenM 

In addition, there is a very mterestuig atmoephenc 
oxygen band between 12,600 A and 12,760 A also 
of course, with very well resolved fine structure 
This band has already been observed with ordinary 
infra red apparatus and low dispersion by Ellis and 
Kneser* m the infra red absorption spectrum of 
ligutd oxygen together with other bonds, and tbi^ 
have identified it with a weak maximum m Abbot's 
bolometer ourves of the solar spectrum That this 
band is really due to the oxygen moleoule etid 
represents the 'forbidden' transitiGn from the ground 
le^ *1^ to the low *A level first predicted by 
MuUiken* is rigorously proved by a prelimmoiy fine 


structure analysis The observed structure shows 
that the selection rule hJ — 0 ± 1 still holds for 
»A - •£ , but besides Aff - 0, ± 1 (P, g and it 
branches) transitions with hK » ± 2 occur with 
about equal intensity ( S form and 0 form branches) 
Tile band on the whole is very much weaker than 
the ordinary atmospheno oxygen A band at 7600 A 
m agreement with the expectation that a *A — *£ 
transition is more strongly forbidden than ‘ £ 

Prebminary constants for the 'A level are 
V, - 7881 6 cm *, B, - 1 416 cm r, - 1 220 A 
A valuo for the vibrational frequency cannot be 
given because the l-O band observed by Ellis and 
Kneser at 10 600 A in liquid oxygen does not occur 
m the solar spectrum 

A full account of this work will appear elsewhere 
In conclusion it is a pleasure to acknowledge the 
kindness with which t^ fum of Agfa placed their 
remarkable new plates at our disposal 

G Hkrzbbbo 

Physikalischcs Institut 
Tcchmsche Mochsohulo Daimstadt 
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Velocity of Light 

M E J Gnsnuy du Bray has directed attention 
to an apparent decrease in the velocity of light* 
I have rwx ntly tried to explain this on the basis of 
the theory of the i xpanding universe If the speed 
of light iH a true constant mdopindent of any vana 
tiCMi in our unit of lingth then a doubling of the 
radius of the universe should oauso the meaeurtd 
velocity of light to dimmish by half If the radius 
of the umvorse doubles every A years then the 
voloiity of light will be proportional to (J)* where 
K IS the umt of time Ihus the logarithm of the 
measured vekioity of light must be a linear function 
of the time I dutermim d the two i onstants of such 
a function from de Brays data and found that it 
represented tlie observations m a satisfactory manner 
I then solved this equation for thi k ngth of time it 
would take the velocity to duninish by half The 
tune IB of the order of 60 UOO years which is consider 
ably shorter than the value derived from a study of 
the recession of the external galaxies* Consequently 
this observed variation cannot bo explained by the 
expanding universe theory unless we oanune that 
the rate of expansion is much more rapid in the 
viomity of the earth than it is at the dutonoe of the 
spirals 

It IS also possible that the variation is not a eon 
tmuous decrease but is a penodio function of the 
time A rough graphical analysis shows tliat the 
observations ore well represented by 

F - 299 886 + 1 18 sm 2ic/40 (t - 1901) 

The largest deviation is 21 km /seo and tho others 
are all under 10 km /see It is possible that tbese 
residuals could be improved by further adjustment 
of the constants 

Unfortunately, the only evidence for a penodio 
vanation is ths observations m 1879 8, 1882 7 and 
1882 8 These obaervatKms were made over short 
base Imee, and are presumably not as aoourate as 
those mode ovdr longer base linea If we reject 
them, as we may feel justified m doing, then the 
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variation ih a continuous doorcase with the time 
If we keep them the variation is poriodio Pither 
hypothesis beautifully represents the observations 
which are used Tho unfortunate lack of observations 
in the periods 1883 1002 and 1902 1924 makes it 
impossible at present to decide between the two 
hyxKjtheses However by 1941 the velocity will be 
299 885 km /st c if the variation is periodic or 
299 735 km /sec if the vanatiou is a linear decrease 
with tho time It IS to be hoped that those who have 
bien perf inning velocity experiments will continue 
their work until this matter is settled 

J<BAi(K K Fdkomdson 

Lowe 11 Obsei vatory 
l<lHgstafl Arizona 
April 14 
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Static Charge on a Galvo-Millivoltmeter 
A soMKvvuAT curious state of affairs has recently 
been brought to light m this Laboratory in con 
nexion with a Unipivi t galvo millivoltmotor The 
needle of this instniment which is used m tho 
determination of pH values by the elootrometor 
valve glass electrode method was found to b« have 
erratically in reHp»>ct of reproducing its maximum 
position On ( laser (xamination it was found that 
particularly m the case of certain individual opera 
tors rubbing tho glass cover of thf instniment with 
tho finger or oven strong finger pnssure produced 
deflection of tlie needle somot mos sufficiently violent 
to lift it from Its suspension Return of the nei die 
though not exactly to its fonner position could 
usually bo effected by tapping the glass 

Neither distortion of the case, nor capacity effects 
were presint and bteathmg on the glass oover was 
suffieunt to nsiton a non^ zero or maximum 
Although tho case m common with other vit il 
parts m the electneal system is normally earthed 
It seems clear that a static charge on the glass h 
responsible for thi phenomenon and tho necessity 
for bearing this possibility in mmd when ckoning 
or romovmg dust becomes ntsessary with such an 
mstniinent is obvious 

H A Brohuy 

H M Stationery Office Laboratory 
Cornwall House 
Stamfoni Stnvit, S E 1 


Purification of Plant Viruses 

The followmg is a practical method of preparing 
a punfled suspension of any of tho x group of plant 
viruses from the ixtraot^ juioe of the duieased 
plant 

Startmg with volume V of (xtraoted juioe — 

(a) V IB cooled to 0° C and diluted to IS V with 
water at 0° C Carbon dioxide gas is passed through 
tho mixture at 0° C for 30 minutes This mixture 
IS then oentrifliged rapidly for as short a time as 
will give a clear straw coloured supomatont for 
example IS mmutes at 3 000 r p m The precipitate, 
which contains about one third of tho original sobds, 
18 discarded 

(b) The supernatant is diluted to 200 F with 
water at 36° C Carbon dioxi^ gas is passed through 
tho mixture at 38° C for 16 mmutes This mixture 
IS then oentnffiged for a considerable tune for 


example 1 hour at 2 000 rpm The supernatant 

15 discarded 

(e) Ihe precipitate is suspended m F o o distille I 
water at room Umperaturo and oentnftiged for n 
riiort tune for example 16 mmutes at 3 000 rpm 
The precipitate is discarded The supernatant is 
faintly opali scent but colourless It oontains most 
of tho virus and practically no protem 

In (a) tho flask is inrun rsed m a freezing mixture 
The ^st results arc obtained when only a small 
amount of iit is foiincd m the solution and th 
tempi rature during th spinnmg docs not go abov 

16 I 

In (b) ( autiuiiH use of a micro burner will keep th 
trniperaturo within half a degree of the optimum 

Tlie long spinning of the large volume in (b) is th 
greatest fault of this method The length of th 
spinning nqiiinsl to bring down a precipitate can 
be sliortencd to less than half an hour if high r 
speeds are used also by adding a trace of aliunini ini 
sulphate or leaving thi mixture m tho cold over 
night 

Iho m thod is a modihoatinn of one used b^ 
Warburg and Christian (1932)' to purify a wahr 
soluble fi rmt nt ( The application of the method tu 
vinis stud IIS was suggostixl by Prof D Keilm t 
whom grati f il acknowledgment is duo ) The teiii 
{leraliires and dilutions given here have boon di ter 
mineil after careful variation of all the constants 
With virus \ from infected tobacco plants a final 
suspension can bo produced which will mfoot 8 out 
of 6 Nicotuina glufinota plants at a dilution i f 
1/60 (KK) as compared with 4 out of 6 with crud 
sap at tho same dilution 

D MacCuchekt 

Moltono Institute and 

Potato Virus Research btation 
Cambridge 
April 16 
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Inhenunce of Habits 

Do thought habits produce a physical change in 
the organism T I once asked a friend of mine who is 
a great experimentalist He replied I don t know 
Docs any habit produce a physical change T Ht 
again replied I don t know Could he suggest 
any experiment to ascertain this point T Onoe again 
he replied m the negative I ooiifd see the disciplini 
of science had produced a hahit m him which the 
stimulus of my suggestion was not strong enough to 
overcome 

Were it not tho ease then why do people find it 
difficult to change from one habit to another T It 
IS not only diifioult Lut it is often aoooraponied by a 
feeling of positive pain A transformation from ono 
thing to another implies loss or gam of energy , and 
this energy must be summoned and given a direotion 
before a change could he produced from erne habit 
to another Conoider for example the difficulty 
many people are now expenenoing m assuming the 
habit of a 24 hour clock 

Can habits be mhented T For anything to be 
inhontnd, tho reproductive cells must be aflMted m 
a particular way Expenments have been performed 
to settle this question Mice have been trained to 
thread a mase of a partioular ocmfiguration, and the 
ofEiprmg of such tramed mice have been able to 
thread the same maze with the least difficulty and 
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in the shortest time Thu seems to mdicate that 
acquired habits can be mhented Recently oxpen 
inents have been undertaken m Prof E W Mao 
Undos laboratory to see if the parthonogenetio 
xtiok insect of Ceylon could inherit the habit of 
luting plant B (which it can eat but docs not usually 
lo) instead of A which la its usual food plant An 
accoimt of this was publwhed m Natcbb of April 21 
(p 698) The result seems to show that such a 
preference can be transmitted to the ofEspnng 
Ihe diffirence between the maze thread ing ex 
jxinment and that of compcllmg the aeqiiuition of 
a mw food plant is that in the tormer case no foreign 
math r is mtroduuxl into the body of the oiganism 
while m the latter case a different kind of food is 
introduced In the formtr the habit is not accom 
ponied by an obvious physical change m the organism 
while ui the latter it is nothing but the aooiptance 
on the part of the organism of a ph>sical fact 
Whatever may be the conclusions drawn from 
these oxperimints, to determmi whether a habit is 
inherited or not information on thi fc llowing pomts 
IS hrst necessary (1) Does habit produce a physical 
change (2) if so how cun it bo measured (3) in what 
way IS thu change registered in the n proiluctive cells t 
It seems to me that the oxp< riments so far nniler 
taken have the same hit and miss charactei as those 
of the animal breeders before Mendels time hoi 
example it could not be predicted that a particular 
igg taken out of the lot produced by those insects 
that easily accepted the second fo<>d plant would 
nsult in an in<iect which showed a definite pre 
diliction for thu alternative host plant 

*5 Mailtk 

Dc partment of h nte raology 
British Museum (Natural History), 

South Kensington S W 7 


Mimicry m Insects 

Prof T D A Cockxrkli pomts out* that 
parallelism and convergence are so frequent that they 
indicate deeply seated tendencies which fand ex 
presHion without any refinnre to immediate utility 
end that if mimicry u promoted by natural selection 
those rosemblances are the raw material on which 
it works 

May I remark that the lost words quoted are 
mwleading in their suggestion that oonvei^onoe may 
play a large part m the causation of all the eases 
of rcscemblwce of one animal to another which are 
unfortunately cloased together m the common usage 
of the term mimicry 

It u mdeed possible that convergence (or arrestei] 
divergence) has played a part m the production of 
synapoHomatio resemblahce such as P^f Cockerell 
mentions m the case of wasps, although even in such 
oases there u no relation between the degree of 
reeemblanoe and the degree of oonsangumity The 
similarity between speciee of the well i^wn Burnet 
moths in England might, with justice bo claimed os a 
good example But this explanation, so eimple and 
plausible, u of much too limited apphcabiUty to 
deal with the phenomena of mimicry It cannot 
explam such examplee of true Batesian minuory as 
the peeudapoaematio reaeroblonoe of a oatet]nllar 
to a snake which deceived Bates himself Nor 
con it possibly apply to the analogous and equally 
deceptive procryptio resemblance of a caterpillar to 
a st^, or a moth to a bird dropping 


1 find it difficult to imderstand how parallel de 
velopmont con have played any jiart m the production 
of a similar appearance in insects of different degrees 
of relationship by intirely different means a 
phenomenon in mimicry too often left out of account 
m discussions Upholders of the Darwinian explana 
tion of mimicry arc still awaitmg an alternative 
which will embrace the above mentioned and many 
other phenomena which fall mto hne 

Cr D HaJ K ( ABPFJfTBR 

Hope Department 
Oxford University Museum 
May 1 
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Pseudopodial Movements of Fonunmifera 

Work of recent years has done mueh to elucidate 
the protojilasmic changes aoewmjMnying ainoeboid 
movement Iho indopliismic streaming which is thi 
most striking feature in the pseudopodium of an 
omcpba is not how ver pr(se*nt in most other 
rhizopods m which loev motion by croe pmg is lews 
wi II dcvelopi d and it seems that the tunc is ripe for 
a cart ful le i xamination of the diffc rent types* of 
pseudo|ie>dia 

In thi ]< oramiiiifera the psoiielopodia are long 
fine protoplasmic threads contaming granules the 
size of which vanes with thr species and which an 
in rapid longitudinad movement Commonly both 
centrifiigally and eentripotally moving granules are 
present simultaneously m the same Uiread often 
jiassing one another even though the thr ad may bo 
less than a micnin in diamiter Sometimes also a 
pseudopodnim may be men asmg m length at a time 
when the pn dominant movement of the granules is 
centripetal mdicatmg a movement of the clear 
gn imd pnitoplasm mdi jiemdent of that of the 
granules The graniilts are usually (perhaps always) 
near the surface of the pseudopodium and it is 
commonly supposed that the clear axial part of Uie 
protoplasm is ot a more solid nature thus conferring 
stability on the fluid thn«d which otherwus would 
lie expecUs] to break up into drops owing to the 
fact that its length is o^n some himdred or more 
times its diameter 

1 hough it IS at present imjxmsible to j^ive a eliar 
aexiount of tho exact IcKation of these various moving 
streams or of tho nature of the motiv e force producing 
them or of the emnditions of stability of tho fluid 
pse udopcxlia tho following preliminary obsirvations 
hove some bearing on these questions 

(1) In all the species exomincsl by mo the 
pseudopodia ore cnrlosed by a relatively tough 
moving skin which can be demonstrated by vanoiis 
methods Crawling oilmtee may pluck the pseudopo 
dium pulling and stretching it considerably without 
adlienng to it Small flagellates may even come to 
rest against a pseudopodium, be oamed along 
passively for a considerable distance ami then swun 
away without any sign of sticking In transporting 
food, on the other hand, the pseudopodia show 
themselves to bo very sticky This may be due as 
Verwom* believed to active secretion of a sticky 
substaaoe, but sooma to be more probably due simply 
to penetration of the skm’ by tho captured object 
causing it to come mto contact wiUi the viscous 
mtem^ fluid 

(2) The mean velocity of the granules m different 
pseudopodia of an mdivndual at any instant is fairly 
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uniform and quite mdependent of the diametera of 
the pneudopodia Hence their movement cannot be 
compared to Die flow of a viscous liquid in a tube 

(3) The flow 18 not influenced m any way by 
contact with a solid substratum, a fact which is 
quite mconsistent with any simple interpretation 
based on surface tension differences Normal stream 
mg of granules takes place oven m pseudopodia 
havmg no free tip (that is, running from one part 
of the periphery of an anii]^ to another part), and 
so can have nothmg to do with conditions at ^e tip 
or with any kmd of physiological gradient between 
the tip and the base There is likewise no evidence 
of any reversible sol gel process or of any contracting 
tube of plasma gel 

(4) Injurious stimuli (choxmoal or thermal) cause 

the pseudopodia to break mto Uqmd droplets, or, 
lees commonly, mto short rods These two reactions 
might appear to represent the effects of inoreaaed 
and decreased fluidity rospoctivi ly but this ex 
plonation does not fit m with the known effects of 
the stimuli in question on other kmds of protoplasm 
In fact sometimes a smgle stimulus pr^uoos both 
of till reactions sunultoneously m different parts of a 
smgle mdividual If the stability of the threads 
depends upon the presence of a relatively solid axial 
structure it soema strange that reagents which 
normally morease the viscosity of protoplasm should 
cause the threads to broedr mto drops Cyomde 
causes a cessation of movement without any irnme 
diato dismtogration so stability of the threads does 
not depend upon movement ns suggesteil by 
I^pi aohkin* H Sandom 
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A Rapid Test for Pregnancy on Xempus Ixvu 
In a recent communication Bellerby (1933)* has 
shown that injection of acid or alkalint extracts of 
bovme anterior lobe of tho pituitary gland mto 
female South African clawed toads {Xttwpua kavu) 
produces extrusion of ova through the cloaca withm 
18 hours 

The well known Zondek Ascheun test or its modi 
floation by Friedman, using the rabbit, is based on 
the oocurronoe in the urme of pregnancy of an 
antenor pituitary like gonodo kuietic hormone 
These considemtions led us to investigate the 
possibilities of Xenopus lams os a test animal for 
pregnancy The urme is detoxicated, precipitated 
and concentrated according to the method of ZoniHc 
(1030)' The aqueous extract is injected mto eadi 
of SIX female South Afheon clawed toads Twelve 
to eighteen hours later at romn temperature, that is, 
about 18° C , a positivo reaction is uidioated by either 
(a) extrusion of macroscopio ova through tho cloaca, 
or (6) post mortem exommation of the animal (m the 
absence of ovulation), when one ovum or more is 
seen m either or both of the oviducts If (a) occurs 
m any one animal, post mortem examination of the 
remaming animals is unnecessary A negative test 
IS repeated on a further six animals 
At hi^ier temperatures, for exonmle, about 37” C , 
the reaction is qieeded up considerably and ovulatioa 
has already occuirad so soon as hours aftw 
injection 


In a senes of 97 cases mvestigated by this method 
to date, S2 correct positive and 40 oorrect negativo 
findings have been recorded 

Xeitopus is a suitable test animal as it does not 
ovulate spontaneously under laboratory conditions 
As a matter of fact, m about 250 toads ftodi from 
the ponds examined during the breeding season, no 
ova were detected m the oviducts (Zwaranstem and 
bhapiro 1933)' However, during the breeding 
season (July to September m South Afinoa) as an 
additional precaution it is necessary that the test 
animals from the ponds should be isolated under 
laboratory oonditions for at least one week and 
controls killed and examined 

We have observed that if tho toads have been 
mamtamed under laboratory conditions for longer 
than three to four weeks, they appear to undergo a 
desMisitisation to the urinary prolan, when mooriecl 
negatives may be obtained Tho laboratory age of 
the test animals should therefore not exoei^ three 
to four weeks 

The advantages of the test are as followrs — 

1 The test animal is cheap easily available and 
mexponsivo to mamtain 

2 It 18 not nocossary m the majority of cases b 
kill the test animal as it is with rats mice and rabbits 

3 The extremely short tune taken for the test — 
16 18 hours at room temperature (18“-20”C) A 
technique for further shortening the post mjection 
latent mterval is being mvestigated 

4 The simpbcity of the end reaction — extrusion 
of easily visible ova through the cloaca or tboir 
presence m the ducts In Amphibia extrusion of the 
ova IS a sufflciontly obvious and unequivocal pheno 
menon 

5 Small volumes of aqueous extract may b 
injected into the test animal m a smgle dose repeated 
and divided doses being unnecessary 

Although extrusion of ova does not occur m JZono 
after mjeotion of antenor pituitary extract* a reaction 
is obtamed m the oviducts and this indicates tho 
possibility of using Sana also as a test animal 

In collaboration with Dr A I Qoldberg the tost 
IS being applied m the investigation of coses of endo 
orim anomalies 

H A Shapibo 
H ZWABKNSTBIN 

Department of Physiology, 

University of Cape Town 
April 12 
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A New Gumea Pish Powm 
Undxb this heeding Prof A K Macbeth refers 
m Natubs of April 28, p 649, to a probable Denns 
species the native name of which he gives as Tva 
or Tuva Without any philologioal gymnaatica, this 
name is evidently a variant on the Malay name 
Tuba, applied to various Dems specieB In Poly 
nesia I b^eve that the word is also softened to 2>uw 
or Tuva 

Further information on the use of Tuba will be 
found m the late J D Ounlette’s "Malay Poisons 
and Charm Cures" (third ed , 1929, p 240 M ssg ) 
H E DubbaK 

Hereford 
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Research Items 

Egyptum HcadrKMB Among recent acquiutiona location of the pomt meamired The diameters of the 
noted in the Brthah Jfwteum Quarterly vol 8 pt 3 head are easily measured with a probable variation 

IS a small ooUeotion of Elgyptian objects of exceptional in repeated measurements of less than 1 mm Certam 

nterest which are deecrib^ by Mr 8 R K QluviUe dimensions have a high variabihty with a probcdile 
Among theee are two head rests of which one of error of single measurements of 6 mm or more 

1 mestone is reported to have come from Dair Mawas These are waist girth chest girth projective arm 

un the other side of the nver from A1 Amatnah It measurements from the floor at^ trochanter breadth 
18 remarkable both for its form mid its decoration It was found that the subject measured was signi 
It IS adapted from the type with octagonal fluted fioantly larger on her left side than her right As an 

column found commonly m the Fifteenth Dynasty mtrinsio error it was found that m tlw personal 

and more rarely m the Fourteenth The spaoe be equation the pereentage inaccuracy vanes greatly 
tween the horns of the rest proper and the base has being low m large diminsions The inaccuracy is 

been only partially out away so as to leave a panel partly inherent but practice leads to moreased 

of stone on either side of the shaft This mmimised precision 

the risk of breaking off the tips of the rest Iheso 

panels have been decorated in low relief with four A New Trout from Cslifomis. Mr John OtU rbum 
hgures one on each side of the shaft On what is Snyder has recently described a new species of cut 

probably the front of the head rest two flgures of throat trout Sabno seknxaxs (Proc Cahfomum Aead 

Ben face mward to the support The flgure on the Sot Fourth benos 20 No 11 1933) fhis has been 

rght brandishes a serpent in his left hand and founl m certam headwaters of Silver King Creek 

carries a spear in the other Two more snakes are a tributary of l!<aat Carson River which is part of 

hold beneath his teeth He wears the lotus flower the Lahontan drainam area The habitat w restricted 

(ten shown on the head of Bes and Taurt m the by an impassable ful to the creeks of h ish Valloy 

Eighteenth Dynasty A hieroglyphic inscription m the high Sierrk of California The author states 

1 wn the centre reads Good Sleeping m the that it is an isolated variant of 8 henahawt diflenng 
West the Land of Righteousness by the Royal markedly in the absenoe of spots from the body the 

Sonbe Qenherkhepeshef justifled On the back of retention of parr marks to maturity and the relatively 

the test a gr ffln on the left with lotus flower head smaller and more numorous soales The differentia 

dress faces a lioness eating a snake Both rest their tion of this form from the more generally dutnbutod 

feet on oonioal supports are armed with kruves parent species is direotly parallel with that of the 

Two more inscnpti na run down the edges of tho golden trouts west of the bierra as they differ from 

pmels of which one survives m a mutilated state the rambow m a reduction of the spots the retention 
The four flgures are rcnunisoent of thost on oarvod of parr marks and a notable moreaso of the number 

ivory wands of tho Seventh to Eighteenth Dynasties of scaJes There is little vanation from the type 

the use of whioh is still debated If the head rest is m this trout 
to be dated to the Eighteenth to Nmeteenth Dynasty 

this IS the earhest representation of Bes with a spear Rcgolatioii of Bkxxl Sahmty m Aquatic Aflimals Vol 
giving him a warlike character The magical chaisMter II Nos 1-6 of tho Sydney University Reprints 
f the figures sod the uuonptiona mdioate that the (Senea IS Zoology 1933) oontoins several papers 
head rest wrw port of tho tomb furniture and not for oonspiouous among them bemg Prof Dokm s and 

ordinary use Miss E Edmonds work on tho regulation of the salt 

contents of the blood of aquatic cuiunols and the 

Anthropometric Technique A ontioal examination problem of tho permeability of the bounding mem 
of tho methods of anthropometno meaeumment on branes of ewiuatio uivertebrotes reprmted from the 
the hving has been mode by Dr C B Davenrart Att^rahan Jowntd of ExptnmmUU Biology and 

Dr Moms Steggerda and Dr William Droger (iVoo Medtoal Sctence 8 1931 The authors have found 

Amer Aoad ArU and Set 89 6) Errors m anthro new subjects for investigation in the mangrove 

pometry are both axtrinaio and mtrmsio Among swamps setting up a temporary suirunor laboratory 

extrmsio errors while the apparatus used may be actually on the edgo of the swamp in order to keep 
regarded as standardised the detemiinatioa of par the animals m as healthy a condition as possible 
tioular landmarks is a frequent oausa of error A Helactw oordt/ormt* lives m tho mangrove swwnp 

matter inBuffloiently mvestigated os yet is the error not for from the sea m water of high salmity but 

due to diffeisnoes in posture of the* SObjeot and ihe subject to oooasional freshenmgs of oonsiderabla 

fluotuations due to hu or her psyohologic^ or jAysio extent after ram It is able to regulate the blood 

logiool state It is known that there are considenible salinity m the sea water which is diluted with fresh 

dflTemioes aooording to the time of day at whidi water the blood being more saline than the sur 

the measurements are mode Within limits anthro rounding medium the diffeimoe between the blood 

pometry is a form of psyohometry Variation due to and the external medium becoming greater as the 

di flew noes m pressure on the skm in talrmg measure latter approoehes freoh water It seams however to 

meots has not been suflQoieiitly oonsidered With the show a greater mdependenoe than other manne 
view of testing the effect of these sources of error mvertebrates so far mvestigated m that the blood 

forty nine measurements were made repeatedly under tends to retain its normal constitution when tbs 

oertam oonhrols It was fbund wUer aha that stature external sea water is mode more oonoentrated It m 

and uttmg hei^t were sigrufloantly greater m tto shown that tho changes m the blood salts which 

morning wan m the evening A woman's indoor acoonqiany changes m the outer medium are likely 

olothmg does not spineoiably affect the signifioanoe to be due to movements of salts or their lotu mwards 

of the measurement thooj^ rt may obeoure the orontwarda OncifedMimcAamsfeonmoTeaaesmweii^t 
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m diluted, and deoreaaea m oonoentrated, aea water 
Changee in the salinity of the external media are 
accompanied by changes m the body fluids, but the 
body wall acts more like a semi permeable membrane 
and water movements throu^ it are more facile 
than the passage of salts, whiw, however, also teJcea 
place 

X-Chtomosome of DnucjiUla Through the work of 
Muller Pamtor and others it is now recognised that 
about half of the X ohromoaome in DntophUa 
mflanogaster is empty’ of genes, and that this inert 
region IS homologous with the Y ohromoaome Mr 
8 (xcrshenson {J Oenehes, 28, No 2) has recently 
used for further study a st»m with an X ohromo 
some obtamed through crossing over between two 
differently mvortod X ohromoaomee, which thorofoio 
oames a duplication and a deflciMicy The condition 
IS lethal in XX females, but XXT femalea are 
viable It was also found that the deficiency mcluded 
the gene for bobbed bristles, but no other known 
genes In males carrying this X chromosome, there 
was failure of synapsis between the X and Y in more 
than 00 per cent of the spermatogonia In oogonia 
hsMng this ohromoaome, one X was shown oyto 
logitally to be much shorter than the other It is 
pomted out that such deficiency in the X would 
weaken the synaptic affinity between the X and Y 
arul as a res^t the XO type of sex determination 
could be derived from the XY type Tins work 
confirms the general views regarding the inertness 
of the Y cliromosome and its similarity to the inert 
TOrtion of the X It also shows that genetioal de 
fleiencv means the real absonoe of the corresponding 
portion of the chromosome 

Qaaufication of Sesame A recent study of the soaamo 
{Setamttm tndtoum, L ) by Hildebrant (BuU App 
Bot Qen and Plant Brtedtng 4 , 4 , 1932, Institute of 
Plant Industry, Leningrad), is ba^ on 600 samples 
of seed collect^ by various expeditions , more than 
a third of these came from Central Aim and Asia 
Minor As a preliminary to olassifioation, tlie author 
deals with the vanation m the characters of the plant 
m relation to geographioal distnbution The species 
IS divided mto two sub species aooording to the 
number of carpels m the capsule A morphological 
basis 18 used for division into varieties The mass of 
sesame m all countries is composed mainly of two 
varieties, the other vaneties occurring mostly in 
mixtures with these vaneties The author oonsiders 
Africa to be the primary centre of ongm of the 
species, with India and Japan as secondary centres 
Paleetme appears to be the centra of high oil yielding 
strains, the percentage of od dimmi^ing as one 
goes fkrther away from that oountiy 

Nutntion of the Angkispcnn Embryo A very in 
teresting general account of this subject is presented 
by Reni 8ou6ges m the Bevus oinkdU det Stnenoet, 
46 , No 6, of Miuroh 15 He shows how practically every 
tissue, either of the ovule or of the mature embryo 
sac, may be modified m ways that suggest a definite 
contribution to the nutntKXi either of the embryo sac 
Itself or of the maturing embryo SometimeB these 
adoptatHms take the form of remaikable haustonal 
construotions which are oamed deqily mto (he 
chaUcal end of the ovule or, m some coses, mto the 
placenta by way of the mioropyle. Although there 
may be little doubt that these structural features 
i^xm which emphasis is laid, contribute to the 


nutntion of the developing embryo, it must be 
admitted that the paths along which such trans 
ference of matenal takes place and the mechanism of 
translocation remam as yet entirely obscure. 

Vanctia of IMium eandidm The Oardmers 
Ckronude of April 7 contains a short article by the 
Abbd SouiUot on Lihum oandtdum and its Vaneties 
This particular lily origmated m Asia Minor, arul m 
the wild state w extremely fertile, thou^ small 
flowered The vaneties OharUa X, ptrtgnmm 
Salontea, apieatum, fohxa vanegatia and purpurto 
atnatum are desonbed m detail, and p^ioular 
attention is given to stability of form and fertility 
It IS mteresting to note that the Abbd SouiUet is 
attempting to breed a red Ltlxum oandMiiwn b> 
crossing the female sterile vanety purpureo rtrxatum 
with the vanety Charles X as the seed parent Many 
of the vaneties are subject to severe attacks by the 
fungus Botrytxa Mxptxca 

Magmsuc Problems In his presidential address to 
the Geological Society of Washmgton. Dr C N 
Fenner describes some stnkiiig oases of assimilation 
which seem to bo moompatiblo with the requirements 
of the well known theory of crystallisation differentia 
tion advocated by Bowen and others (J Wash Acad 
Act , 24, 113-124 , 1934) Aooording to this theory 
rhyolitic magma is produced by separation of crystals 
from a more basic parental magma, and it is then 
fore the coolest liquid of the senes It follows that if 
rhyolitic magma should engulf fragments of bosalt 
it should normally be no more able to melt them oi 
take them mto solution than a oooling salt solution 
that had deposited crystals could n^issolvo those 
crystals on oontmued cooling Dr Fenner gives 
ample evidence, however, that both m the Kaimai 
region and m Yellowstone Paik, ri^ohte magma has 
b<^ able to dissolve large amounts of basic andesites 
and basalts In one of the Yellowstone ooourrenoes, 
assimilation produced homogeneous looking andesitic 
rooks Analyses of two of these hybrids stowed that 
they were respectively 30 per cent basalt plus 70 per 
cent rhyolite, and 69 per cent basalt plus 31 per cent 
rhyolite Evidently there were heat reserves m the 
acid magma not rooognised m the theory of crystal 
lisation differentiation In the Katmai region not 
even the reaction pnnoiple can bo mvoked, for here 
no precipitation of new rmnerals occurred The con 
taminat^ magma became wholly hquid The problem 
of heat supply is a difficult one, but it may be sug 
gested that if the rhyolites were products of reflision 
m depth, the difficulty would be largely met 

Forecasting Ratnbll in Cauns. A paper entitled "China 
Bamfoll and World Weather” by Chang Wong Tu 
{Mem Roy Met 8oe , 4 , No M) tow with the 
problem of forecasting the seasonal romfoll of China 
from statistical relationships — established os the 
result of a special mquiry — between the quantity 
to be predicted and the >^uea of certain meteoro- 
logical elements m vanous parts of the world previous 
to the rainy seasem The method followed is that 
devised by Sir Odbert Walker and others, who 
I demonstrated the exutenoe of large-scale fluctuations 
I known as the North Atlantic, the North Pamfio and 
the Southern oscillations In this paper, China has 
been divided mto fbur climatic regima : (1) the 
North China coast, (2) the Yangtie delta, (S) the 
Yongtse valley and (4) the South-east China coast. 
This division was found to be very neosssaiy, 
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th« ahowiiig the ooirelation between the 

ram&U of the four divuiau and oontemporsry 
deviatKKU of pteasure from normal m ddTeient 
part! of the world being verjr different The final 
aohievemoit waa the working out of equatione for 
the eeaeonal rainfall using oonnezioiu with three or 
four distant oentree, giving the equivalent of single 
total oonelation ooeffiotents having the following 
values North Chma ooast (rainfall), June- 
September, 0 78 , Yangtae delta, June-August, 
0 62 , Yangtze valley, May-August, 0 68 , and 
South-east ^uia ooast, May-August, 0 68 The 
enormous loss of life and damage to property caused 
by floods in North China is well known, and some 
assistanoe towards prediction of these disasters will 
obviously result from any success m foreshadowing 
the seasonal rainfall For purposes of prediction a 
correlation ooefflcient of 0 78 is by no means 
negligible , resuHa of practical value may therefore 
be hoped for m time 

The Production of Posittvc Electrons Chadwick, 
Blackett and Ooohialini have described a number of 
experiments on the production of positrons by vanous 
radiations (Proe Roy Soc , A, March) Tho positrons 
were examined m the usual way with a Wilson 
chamber in a magnetic field Positrons were produced 
in fair number when the hard y rays of thorium C' 
passed through lead, and the upper limit of their 
energy spectrum was consistent with the Dirac view 
that the energy of the y ray waa used in tho creation 
of a negative and positive electron of approximately 
equal mass (requmng together about one million 
volts) and that the remammg energy is distnbuted 
between these particles By comparing the curvature 
of the positron tracks with the reooil tracks produced 
by Compton absorption of the y rays, it was possible 
to get a fairiy accurate upper limit to the positron 
energies, and acoeptmg the Dirac view, the moss of 
the positron is found to be very close to that of the 
electron The probability of positron production m 
load by tho 2 6 million volt y rays from thorium C' 
may be os high os 0 2-0 8 of the probability of tho 
hboration of on electron by the normal processes of 
scattering and absorption, and it is mterosting to 
note that this is just suffioient to acoount for the 
anomalous absorption discussed by Gray and Tarrant 
and others (see Naturk, 133, 618, April 21, 1634) 
Furtiier experiments showed that a large number of 
positrons come from a bare thorium active deposit 
source, os has previoiisly been found by Thibaud, and 
it IS probable that they have their origin m the r^to 
active atoms themselves Expenments with the 
mixed radiation obtamod by bombarding berylhum, 
boron or fhiorme with a particles seemed to indicate 
that the neutrons as well os the y rays may produce 
positrons m their passage throiu^ lead, though this 
may be on indirect effect m which a y ray is first 
pn^oed by the neutron 

Inttnubonal Atonuc Weights The r^rt of the 
Committee on Atomic Weights of the International 
Union of Chemistry is now available (J OKem Soc , 
April, and J Anter Chem Soe , April) In the case 
of carbon, a higher value, 12 Oil, has been reported, 
but the Committee awaits farther confirmation A 
long discussion of potassium is mven, and tl^ value 
36 096 IB adopted The value for ateeiuc has been 
changed from 74 98 to 74 91, and that of selemum 
from 79 2 to 78 96 Tellurium is changed from 127 5 
k> 127 61 The new value for OMium. 132 91, agrees 


exactly with Aston’s corrected value Erbmra and 
ytterbium are changed to 166 20 and 173 04, 
respectively, osmium to 191 6 , thallium is given the 
vahio 204 M, agreeing with Aston s 204 39, and 
some recent values for isotopes of lead are r^rted 
Although both Baxter and Alter and HOnigiohmid, 
Sachtleben and Bsudrexlcr obtained a value 207 21 
for common lead, the value given in the table ih 
207 22 

Didcctnc Constants of Polar Solutions Observations 
on the dielectric constants of solutions of oc ammo 
butyric acid and glycine in water show that the di 
electnc constant is a linear function of ooncentra 
tion (mol/litre) to the highest concentrations studied 
(Wyman, J Atner Chem Aoe March 1934) For 
the same solute m different solvents (water, ethyl 
alcohol solutions, urea solutions, a ommobutyrio aeid 
in glyeme sohitioiui and vice versa) the morement 
3 m dielectno oonatant per mol of ampholyte added 
to the solution is praotioally constant whilst the 
dieleotno constant of the solvent vanes considerably 
In polar solvents, therefore, the dieleotno ooostant 
is a nearly additive property The results are mter 
preted by the assumption that the polarisation per 
o c IS linear in concentration which implies that the 
effective field F shall be the same as the intensity N, 
the contribution of polarisation, F,, bemg equal and 
opposite to tlio polarisation, F,, due to dieleotnc 
inside a small sphere surrounding a molecule F| u 
usually negleotod in dielectno theory Thus 
(c 1) /S >= p (polarisation per o o ) is obtamed m 
place of the classical equation (c — 1) / (s -f 2)p » p' 
(polansation per gram , p = density) This lea^ 
to much larger values for the polarisation when s is 
large, and these are supposed to represent better 
the assumed polarisations of ewitter ions of ompho 
Ijftee 

Automatic Arc Welding The use of the electric arc 
for welding metal plates is rapidly increasing and 
doubtless affects tho employment of nveton Many 
attempts have been mode to develop on automatic 
arc welder, which will still further affect the moiket 
for skilled manual labour The automatic welder 
feeds the electrode over its required path by a special 
mechanism The automatic control of tho electrode 
feed keeps the aro constant so that ovnn an unskilled 
labourer eon work it Contmuous operation is 
possible ns tho electrode wire is coiled on a reel This 
avoids tho dangers of porous welds, which ore apt to 
occur with hsmd welding owing to the neoessoiy 
mtemiptions for changing the electrodes With the 
moehme, the current enters the electrode close to the 
arc and thus laiger currents con be used In the 
Aoea Journal of January (AllmAnna Svenska Elek 
tnska A B ), a foil description is given of the new 
Asea Ipeowold autoinatio welder The drawbtuikB to 
earher designs of automatic welder seem to have 
been overoome In particular this machine con weld 
longitudmolly, tnuisversely and round cuoles and 
other forms of curve It is suitable for either indoor 
or outdoor use A rou(^ estimate is given that an 
automatic machme con replace two or three hand 
welders Placing the yearly cost of one hand welder 
at £200, the saving per year would be at least this 
sum It is oonoluded that an automatic welding 
plant working foil tune pays for itself m two years 
Corboo electrodes only bum af the rate of eight 
mdies per hour and the amount of filling wire need 
per hour n abont 4| lb 
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Some Exhibits at the Royal Soaety Gonversaaone 


fint of this year’s oonvenauonei at the Royal 
1. Society, held on May 9, produced os unial a 
number of mtoresting exhibits and demonstrations 
Several have been the subject of recent communioa 
tiona in our eorrespondeneo columns, and descriptions 
of some of the renuunder token from the programme 
are pnnted below 

Mr Qooige H Qabb showed a telescope of 1646 
by Mona de Rheita, which is the earliest known 
dated optical mstrument m the world Mona do 
Rheita (1697 1660) a Capuohm Bohemian monk 
whoso name was Antonius V Sohyrle before his 
monastio oonvorsion was the first to mvent a 
terrestrial telosoope with an image erootmg eycpiooo 
of three looses He described its oonstruotion m a 
folio work OculuB Enoch atque Elie ', published 
in 1640 a copy of which is m the library of the 
Royal Society No example of his telescopes was 
hitherto known to have survived 

Mr Henry Balfour showed an mterestmg oolleetion 
of stone implements from Tasmania from the 
fashioning of whioh the culture of the losmaniana 
is regarded aa oorresponding to that of Cromagnon 
man in Europe 

Mr R W Paul exhibited a simple apparatus for 
prolonged artificial respiration, whioh was designed 
at the suggestion ofSir William Bragg It has already 
been used in one cose of progressive muscular atrophy 
unoeaamgly for a penod of eight months, and has 
prolonged the life of the patient, who, without aid, 
would die m less than two mmutes It comprises 
throe mam umts (1) an mflatablo air bog, or belt 
encirclmg the chest , (2) a pulsator which rhythmic 
ally inflates the sir bag , and (3) a oontroUer govern 
mg the speed of the pulsator Tlie pulsator on its 
upward stroke inflates the air bog causes a pressure 
to be applied to the chest and squeexes air out of tlie 
lungs On the downward stroke of the pulsator, air 
is released from the bag the chest resumes its normal 
position and air is mhiued The volume of oir inhaled 
can be varied by altering the pressure m the oir bag 
The apparatus is silent and automatic m operation, 
simple to adjust and easily transportable 

Dr W R Jones showed mioroscope preparations 
illustrating his view that minends other than 
unoombm^ sihca can cause silioosis Sections of 
many siliootio hmgs show mnuinerablo acieulw fibres 
of sencite, a silicate of ahimmium and potaasium, 
which greatly outnumber the quarts partielea In 
the Kolu Qoldfield India aihoosis is rare, and sencite 
IS also rare m the Kolar quarts , on the otiier hand, 
the gold bearmg rock worked on the Rand contcuns 
sencite and many cases of sihoosis occur 

The Entomological Department, Rothamsted Ex 
penmental Station (Dr C B WiUianos and Mr D 
Morland) showed a light trap, which catches and 
kills the msects attra^ed to it at mght and sorts 
them mto eia^t groups according to the time of 
night at which they enter Tlie captures are oorre 
lated with vonous weather conditions mchiding 
temperature, wmd, humidity, the cloudmess of the 
sky and the duration of mo^ight A photoelectnc 
method of measuring the cell space ratio m woods 
was demonstrated by the Forest Products Reseoroh 
Laboratory The quantity of light transmitted by 
a suitably stained micro section of the wood is 
measured as a percentage of the total quanfaty of 


lig^t falling on the section By adjusting the mogni 
fleation of the projected imam of the section 
measurements may be made either on an mtegral 
number of annual rings, giving an average value of 
the cell space ratio, or on a small area confined to 
the spring or summerwood separately Dr F G 
Gregory and Mr H L Pearse showed a self recording 
apparatus for measuring changes m aperture of 
stomata A glass cup attached to the lower side 
of a loaf by a gelatme washer is connected in senes 
to a constant pressure aspirator through a variable 
capillary resistance, and oir is thus drawn through 
the stomata The pressure between the leaf and me 
reeistanoe is recorded by a manometer, the varying 
level m which mtemipts a beam of heat fooused on 
a Imear thermopile 

Some silica gloss from the Libyan Desert was 
shown by Dr L J Spencer (Department of 
Mmeralogy, Bntish Museum (Natural History) ) 
This material was recently discovered by Mr P A 
Clayton during the work of the Egyptian Desert 
Surveys m the unexplored region bordering on 
Italian Cyrenaiea about 600 miles south west of 
Cairo The matenal is a nearly pure siliea glass 
oontaming RiO| 97 58 per cent, pale greeniah ywow 
m colour and makes an HTeotive gemstone It is 
qmte distmot from the ftilguntos formed by lightning 
It resembles most closely the still problematical 
tdctites , the presence of a trace of mokel suggests 
a relation to the silica glass foimd around meteorite 
orators 

Sir Gilbert Walker and Mr A Graham demon 
strated the formation of artificial clouds If a layer 
of liquid or air at rest is heated below or cooled 
above ^e vertical instability will produce motion 
in polygmal colls , but if the fluid moves with con 
Biderabte shear there will be longitudmal cells 
parallel to the direction of the shear In air, a slow 
shear produced by sliding along the glass top of the 
containing trough produces transverse cells and an 
mtermediate velocity a rectangular pattern These 
can be identified with cloud forms Prof E J 
Baldes demonstrated mioro methods of measuring 
vapour pressure It can be shown theoretically that 
the vapour pressure thermopile consisting of 60 
couples of oonstantan silver, with wires of hig^ 
thermal oonductivitv, is meffloient and that similw 
measurements can be made with a single thermo 
couple The technique of measuring vapour pressures 
of small drops of liquid (1 mgm or lev) suspended 
from the junctions of a theimooouple was demon 
strated Mr R C Brown showed some methods 
of studymg capillary waves Ripples produced on 
a liquid suifoce by a pomt or Ime-aouroe mamtamed 
by a valve oscillator are made to ^ipear stationary 
by mtermittent lUumination of the same frequency 
The frequency is determined by connecting an Oaglnn 
lamp across the oeoillator output and allowing this 
to fllominate a strobosoopic disc controlled by a 
50 cycle tuning fork Thus measurements of wave 
length and amphtude can be mode over a range of 
frequency, the validity of Kelvm’s equation tested, 
and surface tensions measured It is also shown 
that a hquid surface over iriiich rqmka ore passing 
may be used os a plane refleotnig diflraotion grating 
for visible hg^t 

Prof E O Ooker and Prof A V HiU combined 
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to ihow lome experimeiita oa tiwnno elaatioity 
The adiabetio thermal obangea during extenaion and 
oompreesHMi of matenala have long been known, 
but meaaurament has been diiBoult By enqiloying 
a radiation thennopile and a galvanometer of high 
aenmtivity and short period the thermal efleot of 
loading a apeounen can be read on a eoale, or recorded 
photograpbioally, m a few seconds The streeses 
in rigid materials oan be measured with an aoouraoy 
comparable with any other known form of measure 
ment, and strange to say, the order of the measure 
meats depends on the oo^oient of expansion of the 
material employed and not on Young s modulus and 
Poissons ratio as in some other methods Steel, 
brass, vulcanite and other bodies possessing a 
ooeiHoient of expansion or oontraotion confirm this 
In oases of plane complex stress, the measurmncnts 
give the sum of the prmoipsd stresses The adiabatic 
compression of various liquids, moluding water, has 
also been measured m this way, at pressures up to 
1,600 lb per sq m and the simple thermo eleotrioid 
arrangements used are such that derange of pressures 
oan 1 m extended almost indefinitely 
The Motropohtan Vickers Llectnool Company 
Ltd , exhibited a portable noise measuring apparatus, 
workmg on the aural balanoe prmoiple It consists 
essenti^ly of a valve oscillator, a calibrated attenuator 
and a telephone earpiece The oscillator generates 
current at 800 cycles which is fed to the tel^ihone 
through adjustable attenuators The apparatus is 
calibrated so as to indicate directly the mtensity of 
the 800 cycle tone m the telephone m decibels above 
threshold of 0 0003 dynea/sq cm , measured m the 
ear or 0 00021 dynes/sq cm . measured m free apace 
The observer places the telephone on one oar and 
presents the other to the complex noise to be 
measured He then adjusts the attenuators until he 
judges the loudness of the 800 cycle note heard m 
the telmhone to be equal to that of the complex 
noise The equivalent value of the complex noise is 
then read in decibels above threshold from the 
settings of the attenuators 
A fractional seconds chronograph was shown by 
Mr E A Nehan (Mathematical Department, Impend 
College of Science) This instanment is designed to 
reoond visibly on paper tape, 0 01 sec at 1/IOth 
moh scale, up to four events simultaneously A 
tuning forte oontrols a synchronous motor, which 
throu^ a 8 speed gear gives motion to a pnnting 
tram and paper fe^ at the selected speed Four 


inking pens record any event, translated as a simple 
make break eirouit, which mark on the tape is 
Muared down to the time scale prmted on the tape 
Tne maohine is portable, self-oontained and worked 
ftom a 12 volt accumulator Mr J Harvey, of the 
same Department, showed an mtegrator By rolling 
a horuontal spur wheel on a rack m one direction 
and movmg the rack perpendicularly, tho axis of 
the wheel oan be ma^ to trace a curve whose 
Fourier ooefiloients are required The wheel makes 
n turns over a range of rack representing 0 — 2]T 
On a horuontal arm fixed to the axle of this wheel, 
IS a wheel which rolls on the paper and registers 
the ooefBoients On and bn Six harmonics con be 
found The mechanism is adapted to find area, 
and first and second moments of area about an axis, 
on tho prmoiple of Amder’s moment mtegrator 
The National Physical Laboratory (Mr R A 
Watson Watt. Mr J F Herd and Mr L H Bam 
bridge Bell) showed a cathode ray tube wtuoh has 
been made to serve as a magnetic compass The 
cathode ray beam is deflected by the earth s magnetic 
field and may therefore be used as a compass needle 
ftee from mertia In the present instrument light 
signals controlled by collector electrodes m the tube 
mdioato any change m the magnetic bearing of tho 
platform carrying the tube Changes of a small 
fraction of a degree oan be mdioated Among the 
exhibits by the Director of Scientific RosMuvh 
Admualty was on apparatus which enables the deaf 
to hear by bone conduction Amplified currents 
fWim a microphone are supplied to a coil wound 
direct on to a straight nickel iron wire which has a high 
magnetostriction coefficient The wire vibrates with 
the frequency of the current and the vibrations may 
bo transmitt^ to the cochlea through the bones of 
the head or jaw either by olenchmg the wire m the 
teeth or by pressing it on the mastoid bone behmd 
the ear The same Department also showed an auto 
matio radio direction finder This mstruraent is of 
the Belbni Tosi type comprising two crossed frame 
coils and a goniometer the seiuoh cod of which is 
rotated by an electric motor The goniometer is 
ooimeoted to a radio receiver followed by a special 
rectifier and relay system which reverses t^ direction 
of the electric motor whenever the big^ fbequency 
current m the search coil increases , thus, smee the 
direction of rotation of the search coil is reversed 
whenever the minimum is passed, the search coil 
hunts a position at minimum 


Interpreution of Evidence for the Recession of Nebulae 


A t Oxford on Tuesday, May 8, Dr Edwm Hubble, 
L of the Mount Wilson Obdbrvatory, dehvered 
the Halley Lecture on ‘ Red Shifts m the Spectra of 
Nebula” As is mdioated by the title the lecture 
was oonoemed with a non speculative account of 
tiMse mvestigations, largely due to Dr Hubble 
hnnself, which have led to the for reaching specula 
tione of de Sitter, Eddingtcm, Milne, and others on 
the expansion of the umvene After a masterly 
account of the use of Cepheid vanables m deteimming 
the distances of tiie nearar extra galactic nebulsa, of 
the statutioal methods mvolv^ the intnnaio 
himmosity of the average nebula for the distances of 
the remoter objects, and of the radial vriooities or 
red shifts meomired by Slipher and Humason, Dr 
Hubble developed m flill the velocity-diatanoe relation 


frtiich bears his name For the 160 nebulie of which 
spectre have now been obtamed and which he 
witiun a sphere of 160 million light years radius, he 
was able to show that tho red shifts, expressed as 
velocities, morease linearly by roughly one hundred 
milee per second for each miUion light years of 
distonoe, further, he was able to show that the 
diflerenoe between the Imoar relation for isolated 
nebube and for clusters of nebuhs m wholly the efleot 
of selection, and tiiiis to harmonise the results firom 
all observeij nebula 

The lecture oonchided with an attempt to mterpret 
the observed red shift on the basis of the available 
observational matenal alone If the red shift m 
produood by some unspeoifled cause, Doppler effect 
being thus expressly excluded, then the brif^tnesa 
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of the nebula will be reduoed by the factor (1 -dXp^) 
because each quantum oarrtee lees energy, and also 
roughly by the same factor agam because ^ weaker 
ultra violet port of the spectrum is diqilaoed mto 
the photographic region (the correction tma bolo 
metno to photompbio magiutude) If, on the other 
hand, the red duft is due to an actu^ velocity of 
receseion, then not only does each of the two previous 
efloots reduce the bri^itneas m the ratio (1— dX/X). 
but also there is a reduction by a similar factor 
because the nebula is receding and fewer quanta 
reach the photographic plate per second From 
counts of nebuke made to fave different apparent 
magnitudes, the numbers of nebula m each of the 
five corresponding spheres of increasing radius can bo 
found, the radius of each sphere being given by the 
mtnnsio lummosity of the average nebula and its 
apparent lummosity, corrected either by (1— dX/X) 
for pure rod shift, or by (1— dX/X)‘ for tod shift 
mtorpretod as velocity of recession 

These counts indicate that, if the red shift is duo 
to velocity, then the number of nebula per unit 
volume must mcrease rapidly with moreaaing distance 
— a somewhat startling result , on the o(^r hand 
if the red shift is not produced by a Doppler effect, 
then the counts mdicate that the nebula ore uni 
formly distnbuted over the sphere of S50 million 
hght years radius which is withm the range of the 
100 mch reflector at Mount Wilson \^^ile tha 
particular result was not stressed by Dr Hubble, he 
concluded by pomtmg out how the completion of the 
200 mch reflector will enable such counts and velocity 
determinations to be extended over a far larger 
volume of space, and will thus permit a definite 
mterpretation of the red shift, either os due to 
velocity of recession, or as duo to some other yet 
unknown physical cause 

Decrease of the Bam Owl u England 
and Wales 

P RECISE knowledge of the standing of par 
tioular birds m Bntam should result firom the 
inoroasmg number of national oonsusee which have 
been mitiated m recent years Whore the statistical 
information is thorough, it will form on mvaluable 
basis of oomparison with similar data gathered m 
fiiture yean , evisi where statistics have been 
dropped and rolianoe is placed upon tho opinions of 
many oboervers scattered over a wide area, the eon 
sensus of opmion may still be a reliable guide to the 
fluctuations of tho population 
Both kmds of information have been utilised m a 
census of the bam owl m England and Wales, made 
between May and Dooember 19S2, the results of 
which have boon summonsed by O B Blaker in on 
attractive pamphlet published by the Royal Society 
for the Protection of Birds By making reasonable 
estunationB m areas where direct mfonnation was 
not forthcommg, ttie author ass os s o s the total 
breeding population of bam owls (Tylo alba) m 
Ign gland and Wales at 12,000 pain Non breeduig 
buds averaged one to eve(ry fiO square miles, so that 
the total adult population irf bam owls m the summer 
of 10S2 was about 2S.OOO individuals 
Ibe absolute number is not so important as 
knoadedge as to what relation it bears to that of 
farmer yean, and here the statistwe of cme seaacm, 
whwh oentam no time elemmt, oannot help But 


puttmg one scrap of evidenoa regarding former 
conditions with another, Mr Blaker has no diffloohy 
m coming to the oonolusion that the fears of Biose 
who suspected a serious deolme m the numbers of the 
bam owl are justified “From all districts in central 
and southern England the reports brou^t the same 
tale — fewer occupied nesta than a few yean ago 
111 parts of Essex and Suffolk the d^ine was less 
marked, while m Devwi and Cornwall the bam owl 
seems to be holding its own Northumberland, 
Cumberland and Westmorland ore the only counties 
to record an mcrease ” 

The decline m numbers over the greater port of 
the country appears to be no new thiu; it has been 
noted for the last thirty or forty years disturbing 

point IS that it has (peeding up during the lost 
SIX years or so, until it has resided a pomt when 
so far as the records can be mterpretod, about four 
per cent of the population (or 1,000 buds) diss^ipearB 
aimually , this, of course, over and above the annual 
wastage which would keep the population at a steady 
number 

Several factors contribute to the fallmg numbers 
of the bam owl Nesting sites are fmm, partly 
because church authorities object to the oooupation 
of towers and belflnes by the ghostly ‘ohembim’, and 
fence tho old nesting holes with wire entanglements, 
partly because modem bams with oorrugatod iron 
roofs do not offer openwgs like the ‘owls* windows’ 
of tho old type Fo^ is probably more soaroe smoe 
rat weeks’ were instituted and the farmer has 
generally mtensified his oampaign against vmmm 
This has had a further effect m that the methods 
of destroying rats by poison has, the evidence m 
dioatcs, resulted m the poisoning of owls which have 
devoured living but poisoned rats Finally, there is 
the dehberate destruotion of bam owls by people who 
should, but seemingly still do not, know better 

Tho author suggests, without de^itely formulating 
the chaige that mefflcienoy of tho Wild Birds Pro 
tootion Acts IS mvolved m the deolme of the bom 
owl, but he states quite clearly the crux of this matter, 
namely, that it is m the admmistration of the law 
that the weakness, if any, lies Were the critics of 
the present Birds Protection Acts to report the 
offences and insist with witnesses upon the proseou 
tion of the offenders (and they seem to be well 
supphed with instaaoee of law breokmg), they would 
be making a contribution of valne to the working 
of tho law, and making no more of a contribution 
than the laws m question expect and make provision 
for them and other well dumosed oitisens to make 
But indeed, with regard to ^e bam owl, it is legiti 
mate to ask whether the probabihty is that ita 
pteeent status would have better or worse had 
there been no bird protection laws, and further why, 
if the law is a sonroe of ervil, the brawn owl should 
have increased m numbers so enormously m the 
years when the bam owl bos been declining T J B 


University and Educational Intelligence 
BraimroHAif — Mr Stuart McDonald haa been 
appomted lecturer in patholow m sucoeasion to 
Dr F W M Lamb, who haa been appomted pro- 
fessor of fbiensio medioine at Cauo. 

Cambbioob^Dt W W WatU has been appointed 
to represent the Umversity at the oentenaiy of the 
Edmbujgh Oeologioal Society on September ft-4. 
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At St John’a College, A V Stepheoa has been 
plooted to a fellowship Mr Stepheas gained a first 
class m the Meohanioal Soienoes ^ipoe in 1930 with 
distinotion m aeronautioa and the award of the Seeley 
Pnse For the last three years he has been engaged 
m scientiflo reaearoh at the Royal Aircraft Establ^ 
tnent, Famborough, and has conducted experiments 
and published papers on the spinning of aeroplanes 

In Congregation on May 11, the degree of So D 
was conferred on John Bead (Emmanuel College), 
profeesor of chemistry m the University of 8t 
Andrews and formerly professor of otganio chemistry 
in the University of Sydney Prof Brnd is the author 
of publications on organic chemistry and liistonoal 
chemistry, and is known also for hia original mvesti 
gations on stereochemistry, terpene ohemistry, and 
the ohemistry of Australasian natural products 

SHxrnBnD — Mrs Edward Mellanby has been 
nppomted honorary lecturer m the Department of 
Physiology 

iHK foUowmg Commonwealth Ftmd Fellowships, 
among others, tenable by British graduates m 
Amenoan Universities for tho two yeexa beginning 
September 1084, have recently been awarded R N 
Arnold (Glasgow and Shefhold) to the University of 
Illinois, in engmoering , Stewart Bates (Glasgow and 
iiidmburgh), to Hanratnl University, m economics , 
I H Brown (Glaamw and Oxford), to the Umversity 
of California, m pndosophy , Philip Ghantler (Man 
ihester) to Harvard Uruvorsity, m economies, 
C J M Fletcher (Oxford) to the University of 
California, in ohemistry , E N Fox (Cambridge), 
to the University of Michigan, m engmeermg , E Q 
Honoox (Liverpool and Imperial College of Science 
and Technology), to the University of Arisona, m 
geology , Joseph McGinn (Armstrong College, New 
castle), to Harvard Umversity, m busmess admuus 
tration , F G W Smith (Imperial College of Science 
and Technology), to Fnnoeton University, m soo 
logy , A D Thackeray (Cambridge), to the Cali 
forma Institute of Teclwlogy, m astrophysics , 
J C Trevor (Oxford), to Northwestern University, 
in anthropology , A O M Weddell (St Bartholo 
mow’s Hospital Medical College), to the University 
of Rochester, m medioine , Shaun Wylie (Oxford), 
to Prineeton Umversity, m mathematios 

The following have been appomted to fellowships 
tenable by candidates from the Bntiah Dominions 
M M Bums (Now Zealand and Aberdem), to Cornell 
University, in agrioulture , James Melville (New 
Zealand and Imperial CoUoge of Soienoe and Tech 
to Yale Umversity, m bioehemistiy 

The following have been appomted to fellowships 
tenable by oondidates holding appomtmenta in 
Government servioe overseas J D W A Coles 
(Witwatersrand and Department of Agrioulture, 
South Afnoa), to Waohirmton Umversity, m veter 
inary aoienoe , Dr R H Le Pelley (Impe^ College 
of Soienoe and Technology and Deportmmt of 
Amoulture. Kenya Colony), to the Umversity of 
Blinois, m entomology , H E McMillan (Sookatoh 
ewan and Ute Department of Agnoulture, Canada), 
to the Umversity of Cahforma, m entomok^ , E A 
Moore (Bnstol and the Irrigation Deportia^t, 
Ben^), to tile University of Ill^is, m eaigmeering , 
C W O Turner (WsJm and the Pubuo Woito 
Deportment, New Zealond), to Stanford University, 
m enginnsnng. 


Saence News a Century Ago 

Pousot and Pouson 

Among tho journals of a century ago which 
recorded ooientifao events were the Athenanm, from 
which the following note is taken It was at a sitting 
of tho Pans Academy of Soienoes on May 2U that 
M Poinsot oommenoed reading his memoir, a New 
Theory of the Rotation of Bodies”, m whioh he 
presented new views Having amv^ at these by 
a direct consideration of the nature of rotation, 
M Poinsot launched out mto praise of the mode of 
discovery and spoke at the same time m terms 
rather shghtingly of the analytio and algebraic modes 
of oxamming a question M Poisson, an aoademioian 
of the analytio school, took fire at these reflections 
and came down tho next week with refutations 
M Poinsot rejomed, instanomg a mistake made by 
D’Alembert During the disoussion, divers allusions, 
HO tho writer said, were made such os in a oertam 
honourable house would have called for the inter 
fenmee of the ‘Speaker’ Upon tho whole, the 
synthotio method seemed to have had the best 
of the argument, although M Libri, the Florentme 
geometer, joined his anger and argument to those of 
M Poisson 

London Mechanics Insntutioo 

Tho tenth anniversary of this institution, now 
known as Birkbeck College, was held m the theatre 
of the institution m Southmpton Buildings, Chanoery 
Lane, London, on May 22, 1BS4 Dr Birkbeok 
presided over an audience which included many 
distinguished hteiraiy and scientifio men After some 
prelunmaiy remarks by Dr Birkbeok and the award 
of the prizes, five resohitions were passed The third 
of those was that the manifestation of talent 
developed within tho walls of this institution shown 
on the present, as on former ocoosions, is a proof 
of the wisdom of the plan hero first widely called mto 
practice of disseminating useful science through the 
mdustrious classes of the oommunity and gives 
substantial earnest that through the agency of those 
self ruled and self supported establishments the 
barbarism of ignorance, with its concomitants, vice 
and miBory, will be more rapidly dispelled and the 
moral, the intellectual, and the social condition of 
man be raised to that higher level which becomes 
his character as a rational and responsible being” 
By the fifth resolution the meeting offered ‘ its 
unalloyed oongratulatiozis to Dr Birkbeok on the 
steady advancement and the present state of this 
flourishing and useful institution over which he has 
firom its foundation paternally and anxiously pro 
sided without deviation, and that the most he^y 
thanks of this meeting are due, and are hereby 
presented to that able individual for the powerful 
assistanoo given to this institution on this and every 
oooamon” 

The Frankhn Institute 

At the monthly conversation meeting of the 
Franklin Institute held at Fhiladolpbia <» May 22, 
1B34, Prof Johaaon made exponmenta on the oentn 
fugal foroo of liquids, m refutation of oertam state< 
moita made by M 'Thaver, m a paper read to the 
French Institute, an outline of which had been given 
in the Rtmu tUnoyelopeihe at September 1838 The 
liquids used were oil, water, atohol and meroury. 
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and the expenmmU embnuied the ooaea of rotatKai 
about the axia of a veasel in which the oil and water 
were placed, as well as the vibration of the veasel 
oontauung ^oohol, water and meroury 
At the same meeting Dr Jacob Oreen exhibited an 
eleotromagnetio apparatus by Dr Heniy fur the 
production of reciprocating motion, by the combined 
action of electromagnetic currents and of permanent 
magnets, and Prof A O Baohe showed apparatus 
for the polarisation of light This apparatus had 
recently boon imported for the Friend College at 
Haverford Phe polarising efieot of the toum^ine 
was seen by a simple arrangement of two plates of 
that mmeral out parallel to the axis ami fitted with 
wire rings so as to admit of rotation while the pianos 
remam parallel to each other 

The Duke of Suncx’s Soirtes 

His Royal Highness the Duke of Sussex as 
president of the Royal Society, mamfests a hberahty 
and courtesy highly honourable to himself, and 
entitled to imitation by other noble and emment 
persons who are advano^ to sumlar stations by the 
members of their respeotive societies Occasionally, 
during the wmter season, his Royal Highness invites 
some of the leading members of the Royal Society 
to dme with him at Kensington Palaoe, and on the 
same evening receives a large assembly of visitors 
from 9 to 12 o clock On these occasions many of 
the first nobility and gentry of the country thereby 
meet some of the most eminent men of science 
professors of the fine Arts, and literary char 
actera 

The presidents of the Astronomical Society, Mr 
Rally — of the Oeological Mr Oreenough are m the 
habit of having frequent dnmer and evening parties 
of the membm of their respective societies and 
thereby contribute veiy materially to promote 
science and a friradly mtorcourso amongst its lovers 
and patrons These gentlemen are rarely ever absent 
from their presidential duties and thus manifest a 
laudable xe^ and a positive attachment to that 
science over wluch they are elected as professional 
guardians 

Two of the Duke of Sussex’s meetuiga have token 
plaoo smoe Chnstmas and two others named on 
the mvitation cards For the purpose of gratifying 
the company and furnishing matter for oonvorsation, 
various objects of art science, vertu hteroturo, etc , 
are placed on the tables and the choice treasures of 
the hbrary are accessible through the oblipng 
attentions of Mr Pettigrew his ^yal His^ess’s 
hbranan The unnvallod collection of Biblss is a 
source of great mterest to many persons Among 
other objects exhibited have been a senes of marbles 
of different oountnes and qualities, on which Mr 
C H Smith has lectured , a model of a moohme for 
polishing lenses a very curious model of the Qrnat 
Pyramid of Egypt, ma^ by Mr Davidson , and a 
senes of drawings illustrating the architectural 
antiquities of different ages and diBeront oountnes, 
being part of Mr Bntton’s extensive senes for his 
leoturcs ’ {Oentieman't Magattne, May 1SS4) 


“The Anniversary Meeting took place, when a 
' on the affairs of the Society was read, and 
It appears that there has been a 


reywt i 


suiplus 

esiamg 


of income over expenditure for the year 
Maroh 31 1834, of 15741 18s 7d Out of 


this sum the Society have paid off two bonds amount 
mg to 92(fi , leaving the gross amount of the debt at 
17,6021 Us Od , which, there can be no doubt 
th^ will soon be able to discharge The Show at 
the Gardens on May 10 was the oest that has yet 
taken place The first striking object on entennj, 
was the Wistaria Consequana, covered with some 
thousands of bunches of flowers , most of which 
were expanded to the pomt of tiieir greatest boauty 
and but a few so far have begun to drop their 
corollas ’ (Oordsnsr'r Maganas, May 1834) 


Soaeties and Academies 

Pabis 

Academy of Sctcacco Maroh 19 (OJt. 198, 1089 
1192) The president aimounoed the deaths of 
Camdle Matignon, D H Scott and W M Davis 
E Fiohot PomoMd waves of the second species 
J CosTAMTiM hxtenoruation of degenerations by 
Jho action of altitude Discussion of the effects of 
growth at high altitudes on plant diseases A 
CuOSSBT, JoaxpH Maobou and A Tchakibian The 
action of various elements on the baotenal tiunoum 
of Pelargonium Of various elements mtroduoed 
only salts of germanium showed a seleotivo action 
on the tumours and the effect was not peirnanent 
Gabbixl Bbbtrand and Pibbbb Skbbbsoa Docs 
the daily mjootion of small quantities of aluminium 
favour oonoer t The author s expenmeuts on rabbits 
lend no support to the view that alumuuum u 
toxic and pi^isposee to oanoor M Haimovioi 
The general spaces which oonespond pomt bj 
pomt with oonservation of the paraUelism of 
Cartan Sxbgx Rossuibki A transformation of 
mmimal surfoooe Altrsd Robbnbuitt A bi 
harmomo non Imear equation with two mdependent 
variables m a gp^neral domam G VBANOBAinr 
A olassifloation of the equations of a Ffaff system 
B db KBRtejABxd The regularity of the trans 
formations of a simply transitive oontmued group 
N Lubib A new property of measurable B en 
semblee Mllb H SrinTBSKOwioxowBA A theorem 
on polynomials and its application to the theory of 
quasi snalytioal Amotions E Vbssiot The re 
fraction and reflection of waves Fiabut Vasiudsoo 
A manner of oonsidenng the study of plane move 
raents with ridges independently of the tiieory of 
functions with complex variables Abtoinb Appkbt 
Some romaiks on the Poisson stability m the 
Pomcard eense Cbbstib and CaimuiDoir Study 
of the deformations and of the distribution of the 
internal forces in a piece of wood by means of an 
adherent film Desertion of a metibod appboablo 
to material to whioh, on aooount of non isotropic 
properties photoelastio methods are inapplioable 
Loon Bbssob Total radiation measured by the 
Bellani luoimeter L Dunoybb The expansion of 
fused iilioa A negative ooeiHoient of expansion of 
fused silica over a oertom range of temperature has 
been proved AmobA Eoai. Thennoeleotno meter 
compensated for all fluids An instrument for measur 
mg the rate of flow of fluids is desonbed and ilhis 
trsted RaiiA Rbolob The deduction of the laws 
of eleotrodynamios starting ftom oertam oolutionB of 
the equation of eleotno wavee Mixa M Qonranr 
and A LsBiTTBa Study of the sham lead, lead 
sulphate, copper sulphate, oopper A PoBnm, 
E Pbbtbt and H Jouvm i Displacement of the 
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c line point with oonoentration m iron niokel 
tungsten (or molybdenum) austemtes PimRB 
(HKYSMASD Tho thermomagnetio study of the 
lieterogeneity of an iron niokel-corbon chromium 
austenite after precipitation of the carbide after 
aiinoaling Eitiut Hknriot Tho oouplea exerted by 
iireularly polaniied light OimBST Cahkn A 
method of calculation for thick glass projector 
mirrors & SairmA A recording photoelectric 
pliotomicrometer with neither slit nor ampbficatian 
( lY hjrscHWiLiiXB The chemical action of tight 
n the diiodo denvativoe of hydrocarbons the 
dnodoethenes P Momdain Monvai and Rbn:^ 
Pahis Tlie thennomotno study of the formation 
f inorgHnio complex compounds Results of a 
( all nmotne study of the formation of mercury 
jictassnim iodide and of the double oyanidee of 
nickel emo and c obalt F RoUYXH Tho luyoBfopie 
leti rmination of the total hydration of the ions of 
stiontium chloride Paoi Rknauu A new com 
jiound of phosphorus nitrogen oxygen and hydrogen 
Th hydrolysis of the compound PN obtained as 
A product of the reaction between phosphorus tn 
(lilinde and ammonia gives a new compoimd 
H,NO|P the properties of which are recorded H 
Mirauur and W ScauitArHXB The combustion 
f compressed mercury fulminate in a vacuum 
lAiguxs DX Lawabknt Tlio deposition and geo 
logical position of the bauxites of Greece Pitrhe 
i OMTF The layers intermediate between the 
*Mlurian and Devonian in Asturia I^rtvax The 
111 iHion and elongation of the cells m the genus 
flostmnwi RAYMONn Hamkt The preeonee of 
I ntirely woody wjiemumerary bundles in the oortienl 
parenchyma of Eehtvtrta Hxnri Prat Remarks 
< n the epidermal characters of the Amenowi species 
of the genus Agropvmm Mabo Simonbt Hie rtgu 
laritv of the chromatic reduction emd tho perfect 
]) lien constitution of a hybrid between speoioe with 
iinei^ual numbers and aneuploids of chromosomes 
(Dm ntUotifndetica) M M Jaroi Ihe action of 
the iemalo crystalliaed hormonee on the dtvelop 
irieiit of somo plants Fqiiilme oquilenme foUicuIine 
and dihydrofolliculine force the j^wth of hyacinths 
and lilies of the valley Ad Davy dx Virvilijs 
O hservationa and oxfionnionts on the variations of 
alkalinity in sea water pools JtrLxaAMAR Diurcsia 
and meUbolism Paul WraTBXRXRT The laws of 
opigenasis in amphibians Mllk iRkifX Goldbxro 
and JAOqUBS Monod The rflle of the symbiotic 
chlorelbB in the nutrition of Paramecium burnna 
I BON Bockt and Oxorobb Wxixxb A now m< thixl 
for the estimation of glutathione Tho method is 
liased on tho insolubility of a compound of gkita 
thione with cadmium Mllk Bkbthr Dklaportk 
The structure and process of sporulation of Oenllo 
itpira QuiU%ermxmd\ Maubicx Dotadilhx Somi 
physical properties of blood serum 

Cracow > 

Polifh Academy of Science and Letteri, February 8 
M PxTBovrroH A class of algebraic differential 
equations of the second order A Jablonsxi The 
polarisation of tho fluonssoenoe of colouring materials 
as a function of the wave length of the exciting light 
For the dyes studied the amount of polarisation 
generally deoreased with the wave len^ of the 
oxoiting light, and the effect appears to bo due to 
the fluorescent molecule and not to the medium 
supporting It These phenomena cannot be aocounted 
for by any current theonea (see also Natubx, IM, 


140, Jan 27, 1934) Mltj M Mobaozbwska Tlie 
distribution of the intensities m the resonanoe line 
Hg 9637 A emitted m different directions W 
SwixTOSLAWSKi and Mllk P BARTOS/xwicr Ab 
normal thermal effects produced by certain mmorals 
and certain chemical substances Lxperunents mode 
with the adiabatic calorimeter W Swiktoslawski 
Some improvements of the adiabatic calorimeter 
used for the measurement of miiiuto thermal effects 
The alterations remove the possibility of errors 
arising ftom bad wnriung of the thermo electric 
battery I Zlotowsxi Studies of the cathodu 
jiolansatioii of metallic electrodes by means of the 
Htyrovskv and bhikata polangraph Tho author 
deals with the cathodu polansation of solid mctalliu 
electrodes tho phenomena of overvoltogi of metals 
and tlic theoiy of the overvoltage of hydrogen 
W Ja< kk The velocity of solution of marble in 
acitis (4) K Smolenski and W Kozlowski The 
iiifluence of sucrose on the pH of alkaline solutions 
The authors conclude that the lowering of tho pH 
by Huoioee is an iffett caused by the acid character 
of thi sugar The dissociation constant is calculated 
as A 1 5 X 10^“ K SMOLXN8KI ami A Zxlazny 
Ihe velocity of orystallisation of sucrose Cz 
Kizniab The Stcbnik glaseiitic rocks Mllk H 
WvaooKA Remarks on the ecology and sociology 
of the sphagnophilouH Dcsmid® of the neighbourhood 
of Warsaw J Tub Tin undulating parablast 
T (lALLFRA Fxpenments on tho action of sub 
bliuitodonnu prossuit. on the » mbrvos of birds 
h Loth f mcmatography considered as a new 
method of research in maoroscopic anatomy W 
Gajxwski Monographic study of the association 
of ivenetum deeertorum 

Washinotov D( 

Nattonal Academy of Sciences (Piw 20 1 92 Jnn 
16 1934) WuLiAM K Gbroobv Polvisomerism 
and anisomtrism m oniiiial and dental t volution 
among vertebrates Polyisomcnsm w detmisl as a 
state ui which many homologous parts, or poly 

isnmeres are arranged along any primary or secondary 

axis whether curveil or straight anisomcrism la tho 
state in which one or more parts ar emphasised at 
the expense of the rest while the onguial number of 

jiarts is lujuallj rcxiuctsl by fusion or ( limuiHtion Iho 

I forces pn ducing thes stati s aro extendwi in tune 
ate repiatcd and an subj s t to rhythmio acceleration 

1 and retardation Adaptive radiation rosulta from 
the summation along divergi nt luies of thi results of 
secular polvisomeriHin and its opjiosih’s onisomerism 
and hyperpoly isomerism Haim Zinssbr and M 
Ri iz Castaneda Activi and passive immunisation 
in typhus fever It has proved possible to prepare 
a serum from a horse treated with killed vacomis 
of Mexican typhus, whioh gave unmimity to thi 
European form of the disease m experimental animals 
It IB suggested that the two forms of typhus am duo 
to organisms of thi sami group with fractional anti 
genic drflerencts caused by pacuage through different 
animal and uiBoct vectors O Ibkaitbk Evolution 
of the expanding universe Applying the law of 
gravitation to a region of extremely low density, and 
allowmg for fluctuations of density and velocity 
about we mean value, it w concluded that the system 
mcludes collapsing regions distributed in thi generally 
expanding space and occasionally eqwihbnum t^ions 
Tho ooUapsing regwms are identifi«l with the oxtm 
galactic nebuto the equihbnum regions with tho 
oluHten of ntibul® (Seo alao Natdbb Apnl M, 
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p 6M ) WTT.T.iAif HovGAAftD An mvestigation of 
the atreaaoe in longitudinal welda A theoniwal 
diaoumion baard on experimental woric on partially 
welded girdora W H Ingbak On the dynamical 
theory of electrical commutator machmeii Cybttb 
H Figu The nature of the depreeaor aubatanoe 
of the blood A method uaed for the aeparation of 
adenoemt tnphoaphate from protein free muaclc 
filtratoa. uaed at a temperature of 0° C , givea with 
fresh ralsbit blood a aubatanoe which la indiatinguuh 
able from adenoaino tnphoaphate M Ukmkbko 
K ffert of X rays on the rate of change in the unstable 
inuiiaturo 3 gino of OroaopAtla vtnlia No signihoant 
c hange was observed with 600-1,800 r units of rodia 
tion Rigarding the gene aa a complex organic 
molecule, which may be stable or unstable tho 
system of ginea la like a balanoivl action Tho effoot 
of X mya la to change tho poaition of balance , this 
may account for tho slight changes observed C W 
Mktz Kvidenoe indicating that m Sciara the apnrm 
regulaily transmits two sister sex chromosumos 
Ctot Stbbn On tho occurronco of translocations 
and autosomal non disjunction in DrotophtUi melano 
goater No translocations between ehromosomea I, 
II and III were found Non disjunction of tho 
autoHomoR in males was frequent Donau) h JoNxa 
Unisexual mairo plants and thoir relation to diacism 
in cither organisms Dicboious maixe has boon pro 
duoed from normal plants by cumbmuig two leoossivo 
genes Icxiated on different ohromoaomes 11 L 
Moore C oncreming compact oontmua whii h con 
tarn no continuum that sc parates tho plant Mabston 
M olux Docs instability imply transitivity t B K 
HAVnsucD On distribution functions and their 
Laplace Fourier transforma AtrasL WiimncR On 
the asymptotic formuise of Riemann and of Laplace 
H Bateman h unctions orthogonal m the Hormition 
sense a new application of basic numbers Paui. b 
Lfhtktn The expansion of the universe and the 
intensity of oosniie rays Zwicky has pomted out tliat 
the distance a light quantum can travel may bo 
limited b} tlic operation of tlie astrunomioal red 
shift I incar extropolaticm of tho red shift lends to 
a very short tuno scale for tho imivorso, namely, 

1 8 X 10* years The high observed mtenaity of 
cosmic rays requires tho mtroduction of Linsteins 
cosmological constant The types of expansion of 
the universe and their time scales arc discussed 
Arthur H C ompton Scientiflo work m tho Centvry 
of ProgreM stratosphere balloon The balloon rose 
from Akron on Nov 20, 1983 to a height of 18,605 
me tree and dnseended eight hours later near Bridge 
ton N J Skylight at 00” from the sun was oenn 
plotoly polarised Above the highest layer of hate, 
tho colour of the sky shaded through green to a 
deep blue, defloient of any purple hw Badio signals 
were ucli transmitted on a wave length of 19 7 
metros The temperature of the top of tho balloon 
rose to — 2° C but the air temperature was about 
— 66“ C During the descent, tho gondola was 
opened at 8 1 kilometres, without any bod effects 
on the obscneis, due apparently to the short cot 
poauro to the vc ry low pressure or high concentration 
of oxygen in the gondola Cosmic ray observations 
were made mieeeufiilly, but an unexpected rapid 
rotation of the balloon prevented the completion of 
the directional oxpcnvnents O H Shobtlxy and 
Q E Kimbaix Analysis of ncm commuting vectors 
with application to quantum mechanice ai^ vector 
calculus OswAUi Vbbubn and A H Taub Pro 
Jeotive diflerantiatian of spinon. 


Forthcoming Bventa 

[Meehngt marktd wtlk cm atkruk art open to Ihe pobltc ] 
Tuesday, May 23 

Untvxrsity or London, at 6 18 — (at University College) 
— Prof W Vogt ‘ Bxpenmeiital Vertebmte Anatomy 
(euooeeding leoturas on May 84 and 86) * 

BKotoRD CoLums roa Women, at 6 16 —Prof David 
Kats *801110 Problems of Perception in Modem 
Psyrhology (euooeeding leoturee on May 23 and 84) * 


Official Publicaaons Received 

OssAi BiiTAn ASH Uburii 
itry AfvoMiitiQAl Pura mh CoounlUee Roporti 
Ho ISM (8 end C 4M) Fuithw Bzperlmmte on a 
mam rainy IIIF Beapiano By A 8 Bateon andA O OMd 


Speede of Winn 

I Pp M+SjpiatM !• Sd net No 16W (T ttW 
’Bt WlndTimnel By A B Collar Pp 17 + - 


1S6R (T 84t7) Caknlatloa of CtlUoal I 
By DM Hint Pp 14 4 - ' " ' 

ThoM P L 0pm Jet W .. . 

platn U net No 1S7S (T MCMS) An Improred Hnltltabe TUUng 
MMsmeter By Dr B Waidon Pp A 4- 8 ptaUe ti nrt (Ixmdoii 
BM BtaUmen OOiie) 

The Aeademlo AnlNinee CouneO Annual Bciport lit Hay I8M 
Pp 14 (London Anademlo AnUtanoii fluemeU ) 

Bepoit of the Natianal Baby Wtek Coendl 10U nreamted and 
■do^ at the Berentemth Annnid Mertlng of the KaUonal Baby 

_ ... Pp ^ 

Ropoit fr lets Pp SS 


(London MaUanal Baby Week Ooenoll 


vaoBoa usparunmt of Mlnca Minn Mfanoh Thi Mlneial 
IndnMm of Caoada, IMS Coimilled by A H A Boblnoo (No 
748) Pp VII411S (84 platea) ((Ittawa Nina « Printer > U eenlR 
luUtnt da Fianm AoadAnlo dm aelonem Annnalm poet 1M4 
Pp 40S (Paiti OMthlor VUlan et do ) 

HlnMiy or Finance Egypt (oaMgaank and FWierim Snrvtee 
PWierim B m m rdi Diraotoiate Notm ud Memoire No I An 
Anabib or Aiablan Seine Net Banh on the Bea-eonit near Aifatoom 
El Ouneel, Aiignto lOtS-Hay IBM ByR 8 Wbnpenny Pp U4113 
dairo OoTomment Pram ) 

khutane FWnrim Oeputineat Admlnlitmtlen Bepoit Ibr the Year 
^U^By^B BandanBa) Fp tU4-74 (Hndni Oorennaent 

Ymr BoSTmeiioan Amsryllla 8oc%^ Vol 1 In Memottom 
Henry NebiHns 186S-1B8B Fp )10 (Winter Park FM W Hay 
ward, BeoieUry 2840 Falrlianki Avenee ) 

. H I Divaitinent oT the Interior Oeotoslanl Server BnOetln 
844 B Reeonnalmanee cT the Northern Koyekiik Valley Ataika 
By Robert ManbaO (Mineral Beeourem at Alaika IMl ) Pp Il4 
847 BMHjiUte 8 B cents BulleUn B4B-0 The GIrdwood Dbt^ 
Alaska By C P Park Jr (InyestliBtloia In Alaska Ballioad Belt 
IMl) Pp VIII4SAI 4S4+plsto SS 8B eento Clreetor 7 GoU 
Qoarta Velni couth oT Libby Montana By RuaeU Olbwm Pp U 
nroolar 8 Beach Plaoen of the Oicfoa Coast By J T Pardee 
Pp 41 (Waahlneton D f Goremineat Printing Offloe ) 

Burrey of India Oeneral Bap^ lOSS ftam lit Oetober IBSS to 
1B88 Pp 11476411 platm (Gslontto Surwy of 


Vnllbna Bending By Fi^o Nakanbhl Huahara ItA and Elknn 
Xllamura Pp 873 8NB (TOkyd Koaelksl Publlahlnc Hocaa ) 80 


^ I***" <CUon«o »Wd 

Museum of Natunl HMonr ) 1 doUu 
Umtiltetlons triwi the Dcalloy Heitmrinm of Btanltard Unlyairity 

Su^tMlloe Parts ByPraf Qordoo Floyd Paula Pp 14S (Btn 
ih«i rvH# sunftifd UnirenItT Pima London (lidbrd 


DS Pp 4 (Loadea Tbs BrttofDnw 



NATURE 


773 





CONTENTS 

Pnde and Preiudicc in Africa 
The Complete Guide to Aatrophyaici 
P T M Stratton 
Himalayan Poppiea 
Social Values By W G L C 
Short Reviews 

Twent^'-One Years <rf Fruit Research at Bast Mailing 
Canadian Water Power Developments during 1933 
By Dr Bryason Cunningham 
Worid Climate durmg the Quaternary Period 
Obituary 

Prof W H Welch 786 

Mr H G Miller 787 

News and Views 787 

Letters to the Editor 

Radio Espknation of the Ionosphere — Prof 
E V Appleton PRS 793 

Atomic Duuntemtion by Mon Capture — 

Prof WiUiam O Harkins and David M Gans 794 
X Ray Photographs of Ci3mtalluae Fepsm — 

J D Bemafand Miaa D Crowfoot W T 
Astbury and R Lomax 794 

Traaaitiona to Optical Levria m the Argon L 
X Ray Absorption Spectrum — Dr J A 
Pnns 795 

Isotope Lftect m the Band Spectrum of Alum 
imum Hydride — W Holst and Prof E 
Hulthfn 796 

Fnayme Catalysis of the Ionisation of Hydrogen 
—Dr B Cavanagb Dr J Honub and Prof 
M Polanyi 

Breathing Movements of Whales — R W Gray 797 
Active a^ Inactive Forma of the Hormone 
IVomoting Comb Qrowth — A A Adler 
A Provitanun A oUier than Carotene ?— Eugene 


Chuia and the Maya Calendars — Dr Herbert 
Chatley 
Research Items 

Dipole Moments and their Intemrctation By S S 
Umveraity Statisttcs of Great Bntau 
Qoantitaave Methods of Biolo g i c al Amgy 
ynivemty and Educational Intelligence 
*Newsa'' - * — 


Century Ago 


808 
Supp V 


Oitertal ami PaMiUv Qfiett 
MACMILLAN ft CO LTD 
ST MARTINS STREET LONDON WCa 
Telephone Number I WHITEHALL 8^1 
Telegn| 4 dc Addrasa PHUSIS LBSQUARB LONDON 

AdvsrtiMMMtt ihonU tc mUnuml (s 
T G Scott ft Son, Ltd , 63 Ludgats Hill, London, B C4 
Telephone Number City gait 


Pnde and Prejudice m Africa 


D espite the obligations which in oommon 
with France and the Union Government 
of South A&ioa Great Bntun has mourred m 
accepting the trusteeship of some four miUions of 
Africans under mandate from the League of 
Nations a rather vague pnde m past achievements 
m suppressing the slave trade and a careless pre 
judioe against any claims of the native races to be 
more than hewers of wood and drawers of water 
colour much of such public opmion as is from time 
to time called into existence by affairs m Kenya 
Colony and Tshekedi or similar mmdenta The 
situation IS all the more deplorable m that during 
recent years there has been available a wealth of 
matenal which can assist the mteUigent layman 
to pass accurate judgment on African affairs such 
as the reports of the East Afinoan Commission of 
1924 under Mr W G A Ormsby Gore uid of 
the Hilton Young Commission in 1929 Lord 
Lugaid s studies of the {HiUoiples of administration 
of backward races and so on 
The most disturbing forces m the life of Africa 
at the present time arise from the insistent demand 
of the rest of the world for the products of tropioal 
Africa Thu demand has set m motion eoonomio 
forces which are producing revolutionary changes 
m vast areas where European settlement u im 
possible They are dismtegrating the fabric of 
tnbal life and creating problems of administration 
which cannot be left alone above all m the li£^t 
of the calamitous expenunoe of South Afhoa 
Apart altogether from the new standard of ad 
ministration to which we are committed m 
Tanganyika Territory and which has been accepted 
as the standard of admuustration elsewhere m our 
African temtones industrial conditions arc poismg 
problems which make a policy of latsgez fatre 
as dangerous from an economic pomt of view as it 
u morally indefensible 

Of these problems the study of conditions m the 
copper belt of Northern Rhodesia with particular 
reference to the effect of the mines upon native 
society and upon the work of missioas earned out 
m 1932 under the ausj^oes of the Departmoit of 
Social and Industrial Research of the International 


Missionary Council* provides many striking illos 
trations ThO copper belt of Ncnrthem Rhodesia 
was chosen as the chief field of study because its 
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mines are amraig the latest that have been opened in 
Africa and they have been developed with a vigour 
and on a scale that have attracted a large native 
woriung population In addition the positum of 
these mines between those of the Belgian Congo 
and the Umon of South Africa with their widely 
contrasted labour pohcies gives Northern Rhodesia 
ui opportumty to profit from the experience of its 
neighbours Many of the acutest difficulties m 
Africa to day are unfortunately the direct result 
of neglect sometimes dehberate of the lessons of 
history 

This study makes it abundantly plam that the 
workmg of the copper mmes is raising problems 
which go far beyond the immediate social and 
economic problems m the vicmity of the mmes 
The withdrawal of labour from the native areas 
with a consequent shortage of man power for 
cultivation of essential food crops is threatenmg 
the whole economy of native life qmte apart from 
the dismtegratmg mfiuence of the new outlook 
and new needs acquired by natives workmg on 
the nunes The structure of native society is bemg 
kmt with our own m ways which it is now well 
nigh impossible to disentangle 

It IS of course clear that at the mmes them 
selves probkms of social welfare present an 
important field for scientific study and one in 
which CO operatKm between the mmes missions 
and Crovemment is highly important Such 
00 operation based on a careful study of the 
actual conditions might make a contribution to a 
better imdcrstandmg between the natives and 
Europeans to the education of native society and 
the enrichment of the oommumty at the mmes 
and through it and through the network of native 
interests created to the foundation of an urban 
native society 

Economic conditions present a puticularly 
strong challenge Ck> operatum of the type just 
visualised is fully as important m relation to the 
building of permanent communities round agn 
culture through the rotation of crops use of 
fertihsers soil conservation etc m place of the 
semi nomadic native methods which are made 
quate to avert the contmual threat of famme 
Much might be dwe by co operative methods to 
supplement the present training and expenenoe 
of tihe native employed on the copper belt so as to 
mcrease his economic power m returning to rural 
life Agnoultnre in Africa to-day m all its aspects 
— technical social and eocnoimc— provides a field 
m which mtensive scientific study is uigently 


needed and it is a sore reproach to the administra 
tion m Northern Rhodesia and elsewhere that 
funds for demonstration and experimental work 
under the Depewtment of Agnculture have been 
cut to the bone 

However just when science is affording growing 
support to the administration m its efforts to 
develop self government m accordance with native 
law and custom economic conditions and the 
impact of modem mdustry are strengthening the 
disturbmg or opposing forces Discontent with the 
tribal system and its inadequate adaptation to the 
mdustnal revolution m Afhca was a prune factor 
m the unrest which led to the Tshekedi mcident 
An important pajier by Dr R S Rattray at the 
Leicester meeting of the British Association 
directed attention to some of the doubts and mis 
givings regarding this system which are arising in 
spite of its promise for the preservation of the 
African national genius 

The attack on the system of indirect rule comes 
partly from its tendency m the absence of adequate 
anthropological knowledge or experience on the 
part of those administrating it to build up oen 
trahsed African autocraoiea out of harmony with 
African institutions and traditions It comes 
partly from the growmg class of educated tnbes 
men who can find no place in a system which 
seems to discount Western education and Westora 
hncB of progress This element is being strongly 
and continuously remforced by the wage earmng 
class who have sunilarly been detnbahsod by 
their employment at the mmes and have equal 
difficulty in finding a place m tribal society 

These factors are shaking the existing system 
to its foundations There is widespread belief 
among the educated Africans which was 
encouraged by the reports of the Phelps Stokes 
commission that indirect rule and anthropology 
are veiled attempts to keep the African in his 
place Without the go operation of the educated 
native the whole structure of indirect rule must 
crumble and the fruits of anthropologioal research 
must be lost Only a determmed attempt to 
develop an mtelligent native leadership a 
sound pubho opinion are likely to save ^e situa 
tion and here once again success will depend on 
adequate co-operation and harmony between 
industry missions and Government In each 
sphere there is need of fuller qrmpathy depending 
on accurate knowledge of native rebgious beliefii 
and old customs 

The absence of 


directly 
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for muoli native unieet as well as for reoent mia 
takes in adminutratum which have aitgmented 
anch unrest Unrest is strongly reinforced more 
over by the disproportion between the sums 
collected from natives and Europeans m taxation 
and the expenditure of those sums on social 
welfare and educational worii among the natives 
From an mdustnal pomt of view the importance 
f sympathy and understanding of native customs 
and bohefs is already being recognised but the 
significant contribution of scientific work in these 
fields m estabhslung a relation of mutual con 
fidence and respect is imperfectly approhen led by 
industry 

From whichever aspect we survey them 
however African problems provide a surpassing 
field for scientific mvestigation and endeavour and 
the report before us mdicates yet agam some of 
the more important hnes of work — the study of 
the various problems affectmg pubUc health 
whether m the mines or m the agricultural com 
munities the improvement of the standard and 
quahty of native agriculture both m respect of 
food and of economic crops provision of adequate 
transport in regard to the marketmg of African 
produoi and the mobihty and efficiency of labour 
and the development of education so as to assist 
the native whether as a producer or as a wage 
earner to advance in the scale of civilisation and 
asBinulate such moral controls as will enable him 
to resist the dangers and yet to utilise the ad 
vantages of increasing wealth 

Here is a programme m which scientific work 
must play a decisive part but there is an even 
more important contribution which science may 
yet make In a brilliant criticism of the Rhodes 
lectures of General Smuts Mr J H Oldham has 
pomted out that just because Afhca is only at the 
beginnmg of its development it may offer one of 
the most fruitfril fields of experiment in regard 
to the plaoe of expert knowledge m political affairs 
What 18 needed is a far sighted, policy directed 
towards the economic development of the great 
resources of Afhca on scientifio hnes m the mterests 
of the native inhabitants the immigrant European 
and Indian oommumtms and the world at laige 
and at the same time promoting the phynoal 
mtelleotual moral and sodal advance of the 
Afincan peoples Missions no less than Govern 
ment and i^ustry must have a clearly de^ed 
pohey and there is no room m such a pohey for 
prejudice 

The new possibUities of service which soienoe 


has opened up m dealmg with the problems of 
dependenmes are as yet hugely unappreciated 
To urge that the scientific outlook and method 
should become an increasing factor in government 
18 not to advocate the rule of a bureaucracy It 
offers much greater assuranoe that the hunuui 
factors will be fully considered that account will be 
taken of the prejudices and behefr of all parties 
and not merely of those of one section and that 
an honest attempt will be made to sort out the 
real cause of unrest The possibilities of mastery 
which science has given us in problems of govern 
ment propound moral questions the answers to 
which depend on our scale of values and the 
apphcation of scientific thougldi^md method to 
African problems will in the tmllrw justified by 
the abihty of science to keep those who use it 
loyal to the conceptions of disinterested service 
imphcit m the spuat of science itself 


The Complete Guide to Astrophysics 
Handbveh der Aatrophjfstk Herausgegeben von 
O Eberhard A Kohlschutter und H Luden 
dorff Band 1 Orundlagen der Aairopkynk 
Toil 1 Pp XU +664 09 gold marks Band 2 
Halfto 1 Orundlagen der Aatrophynk Ted 2/1 
Pp XI +430 60 gold marks Band 2 Hilfte 

2 Orundlagen der Adrophynk Teil 2/2 Pp 
vu +431 752 57 20 gold marks Buid 3 

Halfte 1 Orundlagen der Astrophynk Teil 3/1 
Pp X +474 77 gold marks Band 3 Halfte 2 
Orundlagen der Adrophynk Ted 3/2 Pp 
vui +475-832 62 gold marks Band 4 Das 
Sonnensystem Pp vui +601 78 80 gold marks 
Band 6 Halfte 1 Das SlemsysUm Teil 1 /I 
Pp X +674 90 gold marks Band 6 Halfte 2 
Das Stemsydem Ted 1/2 Pp x 4 675-1166 +2 
plates 90 gold marks Band 6 Dm Item- 
system Ted 2 Pp ix +474 68 70 gold marks 
(Berlm Juhus Springer 1928-1933 ) 

T he need for such a wmic of refiarence as is 
supphed by the Handbuoh der Astro 
physik has become growingly obvious as successive 
volumes have appeared The reviewer can speak 
from personal expenenoo of its extreme usefulness 
m the observatory hbrary and of its general 
oompleteaess withm its own scope as a work of 
reference The articles contained m the diSerait 
volumes may be divided mto three groups — the 
thecneUcal the instrumental or optical and the 
observational It must not however be supposed 
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that there u any rigid divuicm between theee 
gronpB The artiolee neoeesanly and rightly over 
lap Thus an instrumental article on photometry 
quite properly has special reference to the astro 
nomioal applications and may well trench upon 
the domain of the article on the lummontifis and 
colours of the stars The fact that the two over 
lapping artiolee approach the same subject firom 
two dtSforent pomts of view may lead to slight 
confusion here and there but is probably more of 
a help than a hmdranoe to the student of the 
subject 

The theoretical articles may be subdivided mto 
two sets one of which belongs rather to the domam 
of pure physios though headed m the direction of 
astrophysics and to some extent limited to the 
requirements of the astrophysicist such articles 
as those on optical theory theoretical photometry 
radiation the prmciples of the quantum theory 
laws m senes spectra multiplet spectra and band 
spectra all come under this head The more 
astronomical articles of a theoretical type are 
those on the thermodynamics of stars the theory 
of pulsating stars and the ionisation of stellar 
atmospheres In these articles gaps m the existing 
hterature on stellar atmospheres are well filled m 
up to the date when the articles were wntten 

The optical or instrumental articles molude an 
aooount of the oonstruotion and testing of tele 
scopes and a diseussion of the problems of practical 
speotrosoopy Full details are given of the instru 
ments used and of the method to be employed 
m astrophysioal work in photographic and photo 
eleotno photometry also m visual photometry 
speotrophotometiy and oolonmetry Special 
attention is paid to work on solar radiation The 
reduotton of photographic plates is a subject that 
one might soturoely expect to find m an astrophymoal 
Huidbuch but its presenoe as a separate article 
mdicates how widely the editors have oast thoir 
net 

The third group of artiolee deals with the results 
of observation and gathers together a great wealth 
of scattered data often difficult of access They 
give m general a very readable if at tunes some 
what unontioal account of the special subjects 
under discussian Naturally a wide range of topics 
calls for mention stellar spectroscopy (olssmfi 
oatum and radial velocities) vanable stars nova 
binaiy stars (visual and qieotrosoopio) sdar 
radiation solar physios eclipses comets and 
meteors photometry of planets stellar photo 
metiy stellar temperatures stellar Inminosibes 


and masses nebula the Milky Way, stellar 
olustera and stellar statistios are among the sub 
jeots treated in separate articles of very vary ing 
length It will give an idea of the general scale of 
the work to mention that m the article on vanable 
stars 74 pages are devoted to Stan of the Mira Ceti 
class and 41 pages to Cepheids 

The articles are wntten m English or German 
at the ohoioe of the vanous authors Half of the 
tiurty three contributors are German but articles 
have been oontnbuted from eight other oountnes 
the whole work may be regarded as one more 
example of that mtemational oo operation which 
has always been so valuable m the world of 
astronomy The appearance of successive volumes 
has extended over a penod of five years This is 
reflected in two ways on one hand where theory 
has been rapidly developing as m the quantum 
theory or the study of stellar atmospheres it is 
almost posable to date the articles by the outlook 
they represent and different articles may approach 
the same question from very diverse viewpomts 
on the other hand where fresh observations have 
been accumulating as in the study of line contours 
and intenmties there are already obvious gaps in 
those articles which were published several years 
ago It 18 a pity for the sake of their use as 
sources of reference that the articles are not 
dated but a supplementary volume is intended 
and that may remove this difficulty It will be a 
great help if the supplementary volume oould 
oontam a complete subject mdex for all ten 
volumes at present it is not as easy as it mi^t 
bo to trace a subject back to the one or two over 
lapping articles m which it is duoiused or to find 
exactly where a subject is freated on the particular 
Bide m which a reader may be for the moment 
most mterested 

With regard to the form of pubhoation of the 
volumes we may note that the prmting is clear 
and very readable this moluding the numerous 
valuable tables the text is also very free from 
mispnnts Illustrations are lavish and well repro 
duoed — perhaps the article on solar physios is 
best served m this particular For volumes that 
are likely to be well used the huiding is not as 
good as it might be and the lettering on the backs 
is liable to be somewhat easdy obhterated 

Passing from the general to the particular it 
IS imposable withm the hmited range of a short 
review to discuss smonsly 36 articles extending 
over 4 000 pages but it may be possible to give 
an indioatieo of thdr (fiiaraoter by seleotiiig a few. 
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frankly tMognlmig tiiat they repreeent a ptmly 
penonal ohoioe ob the part of the reviewer Prof 
\betti m hiB well lUiutrated article on solar 
physioa discusses solar speotrographic instroments 
of vanons types visual photographic and speotro 
topic observations of the sun s surface and the 
deduced results also theories of tiie constitution 
f the sun Dr Qraff in his disoussum of the 
planets examines the evidence as to their abno 
epheros rotations spectra and such aUied questions 
as the nature of the zodiacal light Prof H D 
Cirtis m his article on the nebulsa discusses the 
different t3q>es — diffuse planetary and spiral — 
with the various theories as to ^eir ongm and 
structure — also such closely allied questions as the 
expanding universe useful bibhographioal m 
formation is added Under variable stars Prof 
Ludendoiff classifies the various types showing the 
links between them and gives a full account of 
tl e hteratnre and of the many theones put forward 
especially with r^ard to the Gepheid variables 
The subject of pulsating stars is disoussed mathe 
matically m a separate article by Prof F A Milne 
whise article on the thermodynamics of the 
stars comes naturally alongside one by Prof A 
Pannekoek on the ionisation in the atmospheres 
of the stars 

liinking these theoretical articles to observational 
astronomy with due emphasis on the difficulties 
underlying work m this sphere comes the article 
by Prof Bnll on speoteophotometry A discussion 
of sources of error m dealing with the oontmuous 
spectrum and hne mtensities makes clear that 
existing discrepancies between theory and ob 
sorvation may still be m part due to difficultiee 
n the observational side In this connexion one 
may express the hope that m the supplementary 
volume some attention will be paid m any additions 
to the articles on mnltiplet spectra and band 
spectra to the astrophysioal mterest of the subject 
The articles by Prof Laporte and Dr Wuim 
respectively though useful and complete partake 
rather of ^e nature of textbooks on the subject 
and are not obviously what might be expected m 
a volume of pnmanly astrophysioal mterest 

In oonolnBioD a word of gratitude is due to tiie 
editors of the Handbuoh for the laborious task 
that they have undertaken and carried through so 
successfully They have placed all workers m the 
subject under a heavy debt and thqy hnve 
gathered together within easy reach much informa- 
timi that may be valuable to those researching in 
alhed flekLs F J M SraxTrow 


Himalayan Poppies 

An Account of the Oenue Meconopaxa By George 
Taylor With Notes on the Cultivation of the 
Introduced Species by E H M Cox Pp 
xm + 130 +29 plates (London New Flora and 
Silva Ltd 1934 ) 20s net 

T he Natural History Museum is happy in 
possesamg a buid of young field botamsts 
who bid fair to bring botanical science lately over 
shadowed by the romantic march of the physical 
sciences once more mto high repute Of this 
band Mr Taylor is not the least Meeonopsie is 
one of those select genera dear to horticulturists 
But for them it might long have languished m 
darkness unhonourod and unsung British horti 
cultunsts have stimulated discovery cultivation 
and study and Mr Taylor with a wealth of 
material hvmg and dead before him ooUectod 
pnmanly m the mterests of horticulture has 
presented them with a new classification and 
brought our knowledge of the genus up to date 
It IS however botanists rather than horti 
cultunsts who will bo interested in wbat Mr 
Taylor has to say The author has a wide ac 
quamtance with his subject and is both lucid and 
provocative he is not the worse botmust for that 
Old mistakes are resolved tangles untangled 
new ideas infused It would be no compliment to 
say that all taxonomists wiU accept his rearrange 
ment of the genus but his opponents will need 
to be well eqmpped before joining iss le with 
him 

Mr Taylor takes up the position that species 
are distmguished by fixed morphological characters 
not connected by intermediate forma conversely 
if there are mtermediate forms they embrace one 
(Iinnean) species no matter how extreme l^e 
divergence He has apphed this prm iple ruthlessly 
to Meconopaxa other taxonomists have not applied 
it to for example Rhododendron There seems to 
be no relationship between the age of a genus and 
its degree of stabilisatum and Meconopaxa is not 
more polymorphic than Rhododendron Stabilisa 
bon IS probably more a function of spaoe than of 
tune Qytology may help m thd delimitation of 
species but as Braun has insisted m his Cyto 
logical Studies m Pnmula (Uppsala 1931) chrom 
osome differences constitute imly one character 
comparable to a morphological character though 
perhaps more fundamental Nevertheless the 
results are somebmea surimsmgly at variance with 
visible differentiation for examine m section 
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Sikkimensu of the genua PrttnvJa Mr Taylor 
faces the difficulty boldly, and takes his own line 
He may bo right m attaching more importance to 
stylar than to epidermal struotures, though both 
are probably artificial in the sense that we cannot 
link them to any function, or trace their evolution 
Indeed the author expressly demes any relation- 
ship between his subgenus Dxacogyw and Papaver 
Then, when he comes to Meeonopeu tiUegnfolta, 
he waxes a httle impatient over the synonymy, 
based on styles, and helps the lame dogs over 
theirs with a fiymg leap Nor is ho qmte con 
sistent , smoe he advances the same argument for 
unity here that he advocates for separation 
between Jtf vemuUi and M mpedtta It is sur 
prising, too to find him upholding, even pro- 
visionally, M argemonaniha on the woefully im- 
perfect material available The fate of Jf ^tkyt 
should have warned him 
No really satisfactory system of represmtmg 
distribution has yet been devised To enclose all 
recorded areas for a taxonomic unit has its uses , 
but the method is apt to obscure more than it 
reveals Some adaptation of the layer system 
might be employed Mr Taylor gives us several 
maps , but wo are left with an empty feeling that 
they convey no more than meets the eye We 
should have pnf«rred distribution maps of the 
moro comprehensive species, such as Jli homdxda 
and M %mped%ta, especially m oombmaticm with 
larger taxonomic units The statement (p 94) 
that “all forms [of M homdula] may be found 
growing m association m the field’’ is surpnsing , 
though its correct interpretation depends upon 
the scope of “m association’’ The reviewer’s 
expencnce is that ott varieties, oven colour varieties, 
of Meconopttt defimtely tend to segregate Agam, 
the statement (p 33) on the authonty of a collector, 
that Jf auperba grows “above the snow hne” is 
equally surprising — if true 
Mr Taylor does not mention latex, though the 
colour of this IS sometimes a useful diagnostic 
character Nor does he mention that the seeds of 
M beUmte^olta are eaten by the natives m heu of 
Papaver eomtuferum, and so may bo assumed to 
possess narootic properties 
But the mantle of Sir David Pram, whose last 
revision of the genus was published nearly twenty 
years ago, has fallen on worthy shoulders At the 
prohibitive price, the format might have been 
better Some of the photographs are excellent , 
we should have [oeferred some hne drawings of 
capsules, m the text, for others 


Social Values 

The Confixet of Values By J R Bellerby (Pub 
hshed by Education Servioes ) Fp xi+204 
(I^ndon Richard Clay and l^ns. Ltd , 1933 ) 
Os net 

A n encouragmg sign of the times is the clearer 
recognition of the need for experiment in 
economics and sociology 'The difficulties m the 
way of practical work m this field are of course 
sufficiently obvious, but they are surely not in 
snperable, and the need for overcoming them was 
never greater than now 

As Mr Bellerbv shows m his new book, the first 
step for a nation as for an mdividual is to have 
some defimte aim and purpose, an architect’s plan 
an ideal State shmmg as a star ahead, never 
actually attamable, but inspinng our boat efforts 
m the search for real values This would appear 
to be the first law both m mdividual and social 
psychology Mr Bellerby endeavours m a philo 
sophioal discussiQn, somewhat after the Platonic 
manner, to discover these values, eombme them 
mto a complex ‘web of purpose’, and relate them 
to an economic or mdustnal structure leadmg as 
nearly as possible m the direction of the ideal 
state He bnngs to his task a highly mterestmg 
and attractive style, original and courageous 
thought, and above all a keen sense of practical 
difficulties as illustrated by actual test and 
experiment 

The book is a sequel to a previous work entitled 
“A Contnbutive Society’’, and, in the author’s 
own words, is ‘ the logic^ eompletion of that work, 
giving pomt to its mam theme by descnbing the 
life values, or the scheme of values, which may be 
achieved through contribution” 

This first chapter marks the end of the first 
phase of theory, after which the experiment is 
described, from which useful cnticisms have been 
drawn The attempt is made to illustrate a 
‘contnbutive’ society, m contrast apparently with 
Mr Tawney’s ’acquisitive’ society Inspired by a 
new estimate of hfe values, which, however, in 
themselves are not new smoe they go back to 
Plato and Christ, the members of this social group 
endeavour to oontnbute a maximum both of 
service and worldly goods or money to the common 
fund, on the prmoiple of the ‘average wage’ The 
group is established on a purely voluntary basis, 
without compulsion of any sort , and the life 
values which are re stated m relation to modem 
ecxmomios are those concerned with beauty, truth 
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(or knowledge), and love For the individaal the 
urn u to develop personahty to the utmoet, and 
in doing thu in the right way the greatest advanoe 
will be made towards attaining the ideal State or 
community 

Thu questicm of values m social {dulosophy has 
pxercued the greatest minds m all ages, and has 
led to visions of many Utopias, those of Plato, 
More, Moms, Baocni, and others, most of them 
being here briefly outlmed and discussed by Mr 
Bollerby, mcludmg a note on the mner meamng 
and implicatunu of progress, and the contrasts 
between the Western mind of breathless activity 
and the Onental mmd of calm meditation The 
theory of social evolution u apparently accepted 
by the author , but thu somewhat comphcates 
matters, tending as it must do to a iatabstic out* 
look, especially if one goes so far as Keller and 
Sumner (in ' Societal Evolution”), wherem there u 
not necessarily any pn^;re8s, and human destmy 
u detcnmned by the operation of blmd, impersonal, 
yet mvincible forces 

The ‘web of purpose', and the settmg up of an 
economic a3utem must before all thmgs be pur 
posive, and contnbute to the development of 
personahty “Its processes must be such as to 
challenge and demand character, and its product 
must aid men to strong growth ” Thu view of 
one of the aims of mdustry has already been out* 
hned in the columns of Nature by the present 
reviewer , as also was another important pomt, 
referred to by Mr BeUerby as the central problem 
of hu book Thu u the question of what beet 
constitutes the *web of purpose’ and ideal to be 
aimed at Is it the militarutic ideal of the Vikings, 


Short 

MvUerPowUaa Lehrbueh der Phynk Elite 
Auflage Herausg^ben von A Eucken, O 
Lummer und E \^temann In 6 Bandon 
Band 4 EUklnztUU vnd Magnelxmma Teil 4 
Elektnsche Etgemckafien der Metatte vnd Elek 
troiyte , tnagnetteehe BtgenackafUn der JEcOerte 
HerauiuegeW von Arnold Eucken Pp xx + 
906 (Braunschweig Fnedr Vieweg und Sohn 
A 0 , 1934 ) 62 gold marks 
Thibb u no doubt that thu flnal portion of the 
fourth volume of the eleventh edition of such a 
well-known treatise on physios u bound to be of 
mterest to all who teach modem physics or who 
are mterested m research on the conduction of 
eleotncity by solids and hquids The book'givee 
an ezoellimt treatment of the experimental aspects 
of the electnoal properties of metals, moluding an 
important seotion cm thermo-eleotno effects It 


the bustling activity and obsession for busmess of 
the western nations of Europe, the meditative 
philosophy of the Onental, or religious piety, qr 
Bcientihc attamment ? 'The answer given long ago, 
and now given again by Mr Bellcrby m almost the 
same words, u that the ideal State, embodying the 
ideal industnal ^stem, so far as thu u conceivable, 
will not be one fixed or static and stereotyped 
system, based on one single ideal, like that of 
large scale mechanised industry for example (if 
thu u really an ideal) Certainly it does seem that 
thu u the mevitable outcome of present tendencies, 
but these tendencies are not necessarily right or 
mevitable, especially when viewed m the light of 
a philosophical analyau of values 
Mr BeUerby particularly emphasises the need, 
as has already been done before m these columns, 
for elasticity and variety, for both breadth and 
depth, m the oontnbutive society, so that not one 
ideal only but probably many ideals may And 
nupuation and scope So far as the mdiutnal 
straotuie u concerned, it was long ago pomted 
out by some of us that room should be found for 
many different forms of mdustry, both large scale 
and smaU, both mechanised and handicraft, com- 
petitive and CO operative, mdividuolutio and 
communal That there may be mcompatibility 
and even conflict between the various ideals u 
realised by Mr BeUerby m the very title of hu 
book , but thu need not deter the far sighted 
statesman and on mtelhgent and educated people 
from attemptmg a mce balance between aU the 
various elements which should go to make up a 
great industnal and agncultural nation 

W G L C. 


teviews 

also moludos an adequate discussion of thormiomo 
phenomena, and a very satisfactory statement of 
modem statutical and kinetio theory of the 
metaUio state is contnbnted by Nordheim 

Coehn of Gbttingen u responsible for the account 
of eleotrolytio processes, moluding an important 
section on the modem theory of strong electrolytes, 
while Jost of Hanover appends an account of the 
electnoal conductivity of mm-metaUic crystals 
O V Auwers, whose recent work on hysteresu 
cycles of the pemunvars aroused much mterest, 
gives a very concise treatment of mamutio 
phenomena, and a survey of the quantum ueory 
of magnetism, by Nordheim, completes a very flne 
work 

It u almost unnecessary to add that the standard 
of the proddotion u m all respects equal to that of 
the flrrt three parts of the volume 
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Meteorology for Mcutera and Miitu ByCharieeH 
Brown Seventh edition Pp iz+234 (Qlaagow 
Brown Son and Feiguaon Ltd 1933 ) 7« 6d 
net 

Thx object of this book appears to be mainly to 
assist those taking the master s and mate s 
examination to answer questions in meteorology 
which demand a greater knowledge than seems 
to be required aooordmg to regulations It should 
however also help to stimulate interest in the sub 
jeot and assist m producing a ^oration of seamen 
able to take full advantage of l£e help m navi^tion 
that can be obtamed from the excha^ by unless 
of weather mformation between ships at sea and 
shore stations The author goes more mto 
the physical causes underlying meteorological 
phenomena than he did m the earber editions of 
the same work From the pomt of view of the 
exammee the arrangement of the subject matter 
appears excellent the syllabus for the first 
mate s as well as for the master s examination is 
given at the beguming and examination papers 
are set at the end wi^ references to the parts of 
the work dealing with the subject matter of each 
question 

Under Velocity of Gales (p 86) it is stated 
tiiat It IS to be understood that the direction and 
force of the wmd depends on the part of the de 
pression that the observer is situat^ m but that 
the speed of a gale is really the rate of travel of 
the system which has the imphcation that a 
gale never occurs m a stationary depression On 
the Bune page there is the further statement that 
the force and frequency of the squalls of wind 
depend not on the gradient alone but also on the 
distance from the centre of low pressure It 
would be mteresting to know what evidence there 
is m support of this statement E V N 

Santxago de. loa CabaUeroa de Guatemala By 
Dorothy H Poponoo Pp xvi+74+7 plates 
(Cambndge Mass Harvard Umversity Ftess | 
London Oxford Uraversity Press 1933 ) 6« 6d 
net 

Thx Spanish mty well described and illustrated 
m this volume was begun towards the middle of | 
the sixteenth century as the third capital of the 
colony of Guatemala after the second one 
Almolonga built by Alvarado had been destroyed 
by earthquake Much of the city known to day 
as Antigua Guatemala stUl stands but it hes m 
a volcanic area and sufiFered repeated earthquake 
shocks until m 1773 it was so badly devastated 
that Spam ordered its abandonment and the 
removal of the capital to a new site the modem 
Nueva Guatemala Mn Popenoe had made a 
wide study of Central American arolueology and 
written this book shortly before her untimely 
death She has succeeded m reconstmcting the 
life of the aty and much of Hie beautiful arohitec 
tore of the early Benaissanoe whiHi oharaotensed 
the first buikh^ The work is based on old 
documentary records 


KMenedwe and Kalk ExnfUkmng tn dot Ver 
aUmdnxa three VerhaUens tn den Binnengetodtaem 
Von Prof Dr Juhus Pia (Die Bmnengewftsaer 
Einzeldajstellungen aus der Luimologie und 
ihren Nai^bargebieten herausgegeben von Prof 
Dr August Thienemann Band 13 ) Pp vu+ 
183+3platee (Stuttgart E Sohweuerbartscho 
Verlagsbuohhandlung (Erwin Nigele) GmbH 
1933 ) 21 gold marks 

Ths present volume of Die Binnengewisser u a 
treatise on carbomo acid and chalk m flweh waters 
It IS a comprehensive work and like all the previous 
parts covers much ground and the subject is con 
sidered from many different aspects The three 
parts mto which it is divided deal respectively with 
chemical constants and theonee of solubihty m 
orgamo and orgamo precipitation and the most 
important chalk deposits Compared with the 
condition m the sea the part played by hving 
organisms m connexion with tae precipitation 
of chalk IS small the vanous chemical and 
physicid frmtors are much more important m fresh 
waters The research of the various spemahsts m 
these subjects is fully described and there is a 
bibhc^paphy of 26 pages makmg this volume a 
most satisfactory work of reference 

La France midtterrantenne Par Prof Jules SiCjn 
(Collection Annand Cohn Section de gfe 
graphic No 164 ) Pp 222 (Pans Armand 
Cohn 1934) 10 60 francs 
Pbobablv no region of France has more distmctive 
phynoal condiUons and human charaotenstioB 
thw the Mediterranean border The difficulty m 
discussing this region hes m fixing its limits Prof 
Sion has wisely confined his attention to the plains 
the delta of the Rhone and the coastal ranges of 
hills After bnefly ezplainmg the structure he 
goes on to discuss human relationships histoncal 
economic and demographic tracing with a sure 
knowledge the reasons for the various changes that 
the region has undergone of which none is more 
mteresting than the deolme of wheat and the 
development of viticulture and the nse of the 
various seaports No student of geography can 
afford to miss this important thou^ small work 
on the geography of France R N B B 

Plant Ltfe Through the Ages a Qedtogieal and 
BoUmuxd Retrospect By Prof A C Seward 
Seoemd edition Pp xxl+603 (Cambndge At 
the Umvemty Press 1933 ) 30s net 
It is unnecessary to emphasue the authontative 
nature of this geolomcal and botanical retroqiect 
the name of the author who u profrssor of botany 
m the Umversity of Cambndge cames sufficient 
guarantee J.ne tact that within two years a second 
edition of a speciahsed work has been called for 
speaks well for its snooess The first edifaon was 
reviewed at length m Nxtuu of October 8 1931, 

L 669 A few alterations and correctums have 
n made and more referencee added m the 
pesent ediiaon 
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Twenty One Yean of Fruit Research at East Mailing 


T he Fruit Research Station at East Mailing, 
in the heart of the Kent fruit area, which 
was established m 1913, at the request and with 
the aotive and oontmued assistanoe of fruit > 
growers, celebrates its coming of age at the annual 
meeting of its supporters on Slay M The occasion 
IS being graced by the presence of His Boyid 
Highness the Duke of York, who has consented to 
honour the Station by visiting its plantations and 
laboratories on that date when the Institute’s 
Bubsonbing members, now numbenng 1,000 will 
have their umual opportumty of makmg a closer 
aoquamtance with the results of the experimental 
work, special demonstrations of which will be 
staged 

A prune essential for the successful prosecution 
of research on frmt plants is oontinmty of pohey 
If more than fragmentary information is to be 
obtamed expenments must cover a reasonable 
proportion of the useful life of the subject, so that 
an mvestigation even of strawbmnes may last four 
or five soasons, whilst the full value of tnals of 
tree frmts may not be obtamed m less than twenty 
years 

Smoe 1913, m spite of the necessary restriction 
of its activities during the War years, the Station 
by adherenoe to a clear out programme of long 
dutanoe research m the Md a^ m the laboratory, 
has obtamed results of fundamental importance 
to fruit growers The annual total of 2 000 m 
torested mquiiers who visit the Station is an 
indication of the confidence placed m its work 
by the mdustry, which recognises that the best 
fruit must be grown before the best marketing 
methods can be apphed 
Important oontnbutions have been made to the 
piactiee of the culture of small fruits such as black 
ourranta and raspbemes, first by systematic 
botamcal studies of vaneties, which made possible 
accurate identification and consequently the 
accumulation and mamtenance of races and stnuns 
true to type Only when this had been effected 
was it possible to begm field trials to determme 
the cropping capacity, manunal requirements, 
disease resistanoe and market value of the multi j 
tude of vaneties available m commerce Such 
mvestamtums, coupled with the elaboratimi of 
method of control of pests and diseases, have 
bemi the mam factor m lifting black cnirant 
culture firom a haphasard gamble to its present 
condition of an organised system of operations 
which can be undutaken with a reasonable 
ootainty of snooess 

Similar methods, linked up with the evolution 
of a scheme of nursery hygiene, have been ap{Jied 
to raspberry growing, and a large measure of 
success has already hSim obtained, whilst iwoUems 
of the peopamtum and control of diseases and pests 
of the straiAieiTy, loganberry and blackberry are 
under mveshgatiaa 

Fruits such as appfes, pears, jdums and diemes, 


the trees of which are budded or grafted on root 
systems other than their own, present problems 
similar to those of the small fruits, but, m 
addition, further oomphoations are mtroduced by 
the ptesenoe of the foreign rout system The first 
step was the ooUection ^ examples of these root- 
sto^ from a wide range of commercial sources, 
and after meticulous botamcal examination it was 
possible to construct a very necessary system of 
classification for identification purposes and to 
avoid future confusion The next stage was tiie 
multiphcation of the different rootstock types and 
for tms purpose vegetative methods were resorted 
to m Older to preserve to each its own genetic 
constitution This process alone involved a pro 
longed mtensive mvestigation smoe many vaneties 
did not propagate easily and special methods had 
to be evolved to apply to different oases Trials 
have been made with hardwood and softwood 
cuttings, root cuttings layers uid stools, uid 
diua was found the most suitable method for each 
vMiety The next process was the raising of 
senes of trees of commercial scion vaneties budded 
or grafted on each tjrpe of rootstock, and these 
were then planted out grown under a recognised 
commercial system of culture and mtensive records 
of individual tree performance were taken over 
several years The records molude annual measure- 
ments of the total length of new shoots the girth 
of the trunk, the height and spread of the branches, 
leaf ares the number of blossom trusses formed 
and the number size, colour and quahty of frmts 

In parallel with field trials of tbs type, expen 
monts have been earned out m which similsr 
trees are subjected to different degrees of wmter 
stem pruning, the effect on subsequent performance 
being measured by a senes of routmo records as m 
the rootetock trials 

Manunal mvestigations have been conducted, 
both m the field and m pot culture, and valuable 
information relative to this subject has dso been 
obtamed by work on the spatial distnbution and 
time of growth of roots A number of trees up 
to ten years old on different sods have been 
excavat^ piecemeal and then reconstructed, giving 
a picture of the spread and depth of the roots to 
wboh manunal substances have to be supphed 
The tune and rate of root growth are determmed 
by direct measurement of growing roots through 
giasB windows m the mdee ofundeiground observa- 
tion posts 

Thm and other converging Imes of research 
have now made it possible to classify tiie root- 
stocks on the basis of the mfiuenoe which they 
exert on the scum , and the trees growing m the 
idantations of the institute, each ooupM with 
its own particular record of past perfbnnance, 
demonstrate the fundamental importance of using 
standardised tootstooks, chosen with full regard 
for their poteniaalltus, which are now kiunni 
witii considerable accuracy 
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It has of course long been known vaguely that 
the rootstock has some influence on the perform 
anoe of a tree but the accumulated results of the 
Station 8 expenments have shown just what this 
influence may achieve and how advantage may 
be taken of it though it is not vet clear what 
phynological and chemical mechanism is mvolved 
m the translation of rootstock potentialities into 
scion performance It is however now certam 
that choice of rootstock may mean the difference 
between the economic success and failure of a 
plantation smeo such factors as the vigour and 
disease resistance of the tree the age at which 
fruit production begins the amount of crop and 
the size colour and quality of the fruit may all be 
affected by the rootstock 

Some control of these factors may of course 
be achieved by such cultural treatments as pruning 
and manuring but smoe tree fruit plantations are 
planned m relatinn to a future of 30-fl0 years the 
importance of obtaining control of the trees by 
selecting at the outset the correct rootstock in 
relation to its purpose need scarcely be em 
phasised The extent of this control is such that 
it IB now possible by rootstock selection to choose 
in advance whether a tree shall become a dwarf 
bush for the garden or a large standard with a 
spread of 40 ft and in fact to produce at 


will trees smtable each for its particular pur 
pose 

The natural corollary of these investigationB 
was not only to make them known to the firuit 
growing mdustry but also to make available the 
material with the aid of which the principles could 
be apphod Consequently m order to ensure that 
growers and nurseiymon shall be able to procure 
in quantity smtable rootstocks and desirable and 
healthy varieties of small fruits all true to type 
the Station has established a considerable acreage 
of nurseries where material is raised and dis 
tnbuted through commercial sources The number 
of plants thus made available now amounts to 
260 000 annually The area now imder expen 
ments amounts to 130 acres and m the course of 
the mvestigations problems have arisen which 
have necessitated oo operation of pomologists 
physiologists mycologists baotenologista entomo 
logists statisticians and chemists their pubh 
cations appear m the Stations Annual Reports 
and m biological journals chiefly the Journal of 
Pomology and HortxeuUural Science 

The Impenal Bureau of hnut Production 
founded m 1020 is housed at the Station and acts 
as a cleanng house of information concerning 
research on ^it plants which is made available 
through Horticultural Abatraeta 


Canadian Water Power Developments dunng 1933 
By Db Bbyssok Cvnnimouam 


T he Ttcont issue by the Dommion Water 
Power and Hydrometne Bureau of the 
Canadian Department of the Intonor of two 
reports relating to hydro electric developments 
dunng the year 1933 enables a fresli survey to be 
made of the remarkable progress which continues 
to be achieved m the Dommion m the exploitation 
of its natural water power resources 
It was scarcely to be expected that the rate of 
development which from 1924 until the end of 
1932 was fairly constant at the high figure of 
nearly 440 000 additional horse power per annum 
could be mamtamed dunng the present penod of 
economic depression In the droumstances it is 
satisfhotory to record that the net increase dunng 
1933 was no less than 270 210 horse power bringing 
(with a previously untabled item of 16 600 horse 
power m 1932) the total development at the 
beginning of this year up to 7 332 (ho It is con 
servatively estimated that this represents a oajHtal 
mvestment of 1 675 000 000 dollars and that it is 
capable of effecting a saving of about 36 000 000 
tons of coal per annum The actual saving for the 
year 1933 is emnputed at 14 775 000 tons As pro 
jeots require several years to matenalue the 
annual morement of power is of course mainly 
due to installations the moeptum of which dates 
back a oorrespcmding penod Dunng 1934 and 
thereafter thov will oe fbrther moranents on the 
completion of undertakings now under way but 


from the pomt of view of the mamtenance of the 
rate of promss it is significant and unfortunate 
that no undertakings of magmtude were imtiatcd 
during 1933 

The distnbation of the present realised total of 
7 332 070 horse power among the vanous provinces 
of the Dommion is shown in the accompanying 
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table which also exhibits a statement of the 
estimated total power availaUe It would not be 
correct however to deduct the realised horw 
power m column 4 from either of the totals of 
available power moedumns 2 and 3 for Hie purpose 
of amving at the balance still awoltiiig develop- 
ment because experience m the matter of turbine 
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installation demmstratea the realisation of an Two of these are complete and m operation, the 
excess of amne 30 per cent over the oidinaiy six first havuig been pat into (XMnmission m May 1933 
months’ flow power On this basis, it is a legitimate and the second m August last A cable line at a 

conclusion that the recorded water power resources voltage of 132,000 transmits current from the 

of the Domimon will permit of 
a turbme installation of about 
43,700,000 horse power, of which 
the present realised total is 
rather less than 17 per cent 
Even so, the per capita develop- 
ment for the Dominion, namely, 

686 horse power per 1,000 of the 
population, places Canada in an 
outstanding position among 
countries of the world using 
water power 

Of the 270 210 horse power 
brought mto operation during 
1033, rather more than a moiety 
(130,000 horse power) is due to 
the completion of the Masson De- 
velopment of the MaoLaren 
Quebec Company, situated at 
the mouth of the laevre River m 
Quebec Provmoe, of which a 
view IS given in Fig 1 It 
comprises four turbine units, 
each of 34,000 horse power and 
has a dam and mtake 1,060 
ft long with a tunnel 6,060 
ft long leading to the power 
house Thme is an effootive head of 186 ft | Canyon to the Sudbury mimng district, 246 miles 
Another in^rtant enterprise, now m hand, is distant Under an agreement recently cxmoluded 
the Canyon ^velopment on the Lower AbitiM I between the Hydro electric Power Commission 

and the Canadian Northern Power 
Corporation, current from the 
Canyon will be an important 
factor in minmg development m 
Northern Ontano 
The Beauharnois installation, 
described in Nature of June 3, 
1933, contmuee to expand Dur- 
ing 1933, contracts were placed 
for the balance of the eqmpment 
(turbmes, generators, transformers 
and switching equipment) neces- 
sary to produce the full 600,000 
horse power development, and 
this IS expected to bo reah^ m 
1936 The present capacity is 
133,000 horse power, exclusive of 
that required for constructional 
purposes 

Although not coming precisely 
withm the limits of the period 
under review, the Chats Falls 
Development', completed 
m September 1932, is an under- 
taking the magnitude of which 
River in Ontano, which has been acquired by, the ments some notice , e^, moreover, apart from its 

Provincial Qovenunsnt and its opwatimi placed m outstanding capacity of nearly a quarter of a 

the hands of the Hydro-electnc Power Commission milhon horse power, it is the flnt major power de- 

of Ontano Ultimately, the installation will com- velopment in the inter-provincial section of the 
prise five turbine unita of 66, (WO horse power each Ottawa River which eraebtutes a complete 
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exploitation of the 'whole flow at any ute The 45,000 ouaeos, with a dependable minimniw of 

Ottowa River u the boundary betw^ the Pro 22,000 cuaeos, whioh by the enlargement of certain 

Tmoes of Ontario and Quebec for a length of 900 storage faoihtiee on the mam stream and its 
miles from Lake Timiskaming to Canllon, a pmnt tnbutanes la ansoeptible of an mcroase to 28,000 
25 milea from the lunotion with the St Lawrence ouaeoe 

Favourably for the important pulp and wper The present hydrauhc matallation oonsiBta of 
factonee establuhed along ita banka, it imo^ eight tnrbmes each 'with a rated capacity of 
a number of valuable sites for hydro electric 28,000 horse power under a head of 53 » and at 

power development such as those at Quinze a speed of rev per mmute The operating 

(40,000 horse power), Bryson (25,000 horse head vanes from 38 ft at times of very high nver 

power) and Ottawa As will be seen m the flow to 58 ft at low flows The photo^p&c view 

plan of the locabty (Fig 2) the portion of the reproduced m Fig 3 which has been courteously 



ne 3 Cbito rab OevetopniMit 124 000 h p of tlia Hrdro>B«eMa PoverConntatai of Ontario udUwOtUwsViUerPowvCoiiiPMir 
By eowteiy or IM Oliot* rUb Bmliweiins Baud 


nver developed at Chats Falls hes between Ghats supplied by Dr Hogg, obauman of the Chats 
Lake and Liake Desohenes These lakes are Fi^ Ei^eermg Board, shows the power house 
really broadened expanses of tke nver and they and forebav with part of the adjacent construe 
have areas of 27 and 36 square miles respectively tional works, the utter being more completely 
Umtmg them is a channel about 3 miles m length, mdicated on the plan (Fig 2) To the left of the 
m which there is a natural fall of about 60 ft , power bouse (m the photograph), on the Ontario 

38 ft of which are in the falls {xoper at the lower shore there are, m turn, a gravity dam some 

end of the channel and the remamder m the 1,200 ft in length, 32 sluices, known as the Bagged 
rapidB above the falls The rapids and the falls Chute slmces, each with a dw opening of 18 ft , 
are separated by a sheet of water, one square mile a gravity dam, 1,350 ft long the Victoria sluices, 

m area, known as the Fishery Pool, and this forms 10 m number, also with 18 ft openmgs, and a 

the forebay of the development From records further gravity dam of 1,450 ft length B^ond 

taken over a period of seventeen years, it has been this, there is a low earthen dyke, or emhankinent, 
ascertained that the mean flow at Chats Falls m parallel with the nvmr edge, extending fw neaftly 
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a mile npiNmam On account of theae worka, a 
eectlon of the Canadian Railway, two milea m 
length, had to be re-Uid farther uiahore On the 
Quebec, or weatem aide, immediately adjacent to 
the power houae are 4 aluiooa, each 40 ft m width, 
and a log akde , then a gravity dam, 2,000 ft long , 
the 10 Wolvenne slmoea, another dam, 050 ft 
long , 22 Memll laland almoea and, finally, a dam, 
2,000 ft long, tenmnating m a number of abort 
diaccmneoted lengtha doaing low-lying ar^ 
Alongaide the power houae, m the foreground of 
Fig 3, can be aeen the transformer station, con 
siatmg of 13 single phase transformers, 13 2 kv 
to 220 kv , while 800 ft futher along is the 220 kv 
Bwitclung station occupying an area of about 
300 ft by 360 ft 

Not the least important feature of hydro 
eleotncal exploitation on a national or provincial 
scale is the regulation of water supplies, and m 
this connexion the work of the QueWi Streams 
Commission u worthy of notice The Commissicm 
continues to mamtam with every success the 
desired regulation of flow on all the controlled 


nvers through its extensive system of stora» 
reeervours in vanous parts of the provinoe It 
controls seventeen reservoirs, five of which are on 
the St Biaunce River two wi the St Francois 
River, two on the Gatineau River, one at Lake 
Kraogami for the Sable and Chicontimi Rivers , 
three on the North River (Lakes Masson, Long and 
Bedim) , two on the St Anne de Beaupr4 River 
(Lakes Brul4 and Savane) , one on Mitis River 
and one on Rivihre du Lievre The Commission 
has also proceeded with the further mvestigation 
of storage problems on the Upper Ottawa raver, 
mcluding Jourdan Lake Nimerous lakes have 
been exanuned to detenmne whether they are to 
be considered as navigable waters, and nver 

C files have been taken Studies of ice formation 
e been made and also sundry investigations of 
back water and dramage, besides the execution of 
bank protection work 




The ChaU Kalb Dcwlipment Pwn by variom wtlton, npitiited 
n Uw Enttnttrtng Jmmml CaiiaA >cbruary aod Manh 1038 


World Chmate during 

A t the Royal Meteorological Society on May 16 
Dr O (’ Simpson read an important paper 
on his theory of the climatic variations dunng the 
Quaternary Ice Age, with especial reference to its 
geological implications Bnefly, the theory states 
that the effect of an increase m the solar radiation 
mtorceptod by the earth is a relatively small m 
crease m the earth’s temperature, but a large 
increase m the evaporation, oloudmess and pre 
cipitation In high latitudes or on high mountains, 
whore the precipitation is mainly m the form of 
snow, the ^t ‘result is an extension of the ice 
sheets and glaciers, but as the radiation mcreases 
still further, the rise of temperature becomes 
great enough to melt away the ice If the solar 
radiation, starting from a minimum, goes through 
two complete cycles, the climatio succession would 
be cold dry chmate , glacial , warm wet inter 
glacial , gla^ , cold &y mterglacial , glacial , 
warm wet mterglacial , glacial , cold dry chmate 
Hence there would be four glacial periods separated 
by three mterglacials, of which only the first and 
third would actually be warm In low latitudes, 
(Ml the other hand, the two cycles of radiation 
wonld be represented only by two pluvial penods 
separated by an mterplnvial, the maximum of each 
pluvial omncidmg with a warm wet interglacial 
The physicid basis of the theory offers no diffi- 
culty, requiring only that the earth shall fluctuate 
in the unstable tone between insufficient snowfali 
and too great heat The real teat is whether the 
theory fits the geifiogioal foots, and m his Jatest 
paper Dr Simpson atiays an impressive mua of 
evidence that the fit is very goi^ indeed Two 
primary diffloultiea are first attacked , the oentoe 
of glaaation m the northern hemisphere was not 


the (Quaternary Period 

the north pole, but lay somewhere m Greenland, 
while careful analysis by Penck and Bniokner has 
shown that, m the Alps, glaciation was not due to 
increased snowfall but to decreased temperature 
Both those difficulties are explained by the geo- 
graphical fact that the North Atlantic is omn to 
the Arctic, while the North Pacific is not During 
the oncoming of a glacial penod there was a great 
accumulation of floating loo m the Arctic Ocean, 
and the only outlet trough which this could 
escape led into the Atlantic, which was covered 
by ice floes down to comparatively low latitudes, 
while the Pacific was ice free This floating ice 
greatly lowered the temperature of eastern North 
America and still more of western Europe, and led 
to the great extension of glaciation m oountoies 
bordering on the Atlantic In the early stages of 
the Quaternary, however, communication between 
the Arctic and Atlantic was more or less mter- 
rupted by a bar between Qreenluid and Norway or 
Scotland , until this bar was submerged, glama- 
tion was unable to develop over the Bntudi Isles 
In anoHier respect the classical work of FOnck 
and Brliokner m the Alps fits the theory very 
closely, givmg exactly the required sequence of 
four gla^ penods and three mteiglaculs, of 
which the seKxmd was known to be very kmg 
oomparod with the third, while the latter was 
exceedingly wet and warm The theory is supported 
also by recent disoovenes m tropical Africa of two 
great ^vial periods separated by a very dry 
mterpluvial ArohteologicaUy, the third mter- 
glacial IS dated m Europe by the Acheulean, which 
IS evsrjrwbere associated with a warm fruina 
Frmn the gedogical record. Dr Simpson estimates 
that at the of the solar radiation the 
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temperature was between 5° C and 10° C higher 
than at present and the cloud amount about two 
tenths greater from these data he calculated 
that the sun is a variable star with a range of 40 
per cent in the intensity of its radiation 
Since the chief purpose of the paper was the 
array of geologioal evidence in support of the 
thec^, the dis^ssion was mainly earned on by 
the geologists The present vnter gamed the 
impression that the latter accepted we general 
imphoations of the theory but found considerable 
difficulty m agreeing to the details On one pomt, 
however there was general agreement the ex 
planation of the dismpanoy between the centre 
of glaciation and the present north pole by purely 
geographical reasorang was welcomed as a rehof 
from the difficult assumption of a shift of the poles 
The difficulties of detail are threefold In the 
first place Penck and Bnlckner a simple scheme of 
four major glaciations cannot be apphod directly 
to countnes outside the Alps In the Bntish lake 
for example the succession was much more com 
jfiicated than that suggested m Dr Simpson's 
scheme, and even the number of major glamatioiu 
has not yet been determined The second difficulty 
concerns the place in the scheme of the aroheo 


logical stsm Some competent authoritiM place 
the Aoheukan not m the Biss Wdrm mtet|^aoul 
but m the Mmdel-Risa, which aooording to ^e 
theory was cold and dry Even the olunate in 
which Acheulean man hved has not been surely 
determmed for the mterglacial which contains 
Aoheuleui impkmonts also includes a loess AUmd 
to this IS the difficulty that the Great Qialky 
Boulder Clay has features which show that the 
end of that particular glaciation was dry, though 
by Dr Simpson’s scheme it leads up to a wet warm 
mterglacial Finally, one of the fossils used most 
defimtely as an mdex of a warm climate — Corbtada 
fiumtndltt — has recently been found associated with 
a marine cold &una, and its clunatio value is open 
to doubt Dr Simpson was not worried by these 
objeotians mamtaming that if his theoiy is oorreot 
he had given geologists a useful means of ahgmng 
new discoveries, w^e existing discrepancies would 
gradually be cleared up 

One mterestang point brought out m the dis 
cuBsion was that no difficulty exists from the 
astrononuoal pomt of view m the sun bemg a 
variable star A roam of 40 per cent means very 
bttle m terms of steUar magnitude, and is unim 
portant compared with some known variations 


Obituary 


Pkok W H Wblch 

T he death of Prof Willuun Henry Welch of 
Baltimore on April 30 at the age of eighty 
four years removes from the scientific world a 
man who enjoyed an international reputation 
as a reformer of medical education sanitarian 
pathologist and baotenologist 
Shortly after obtainmg his medical degree at 
Yak, Welch spent two years in Europe, where 
he studied normal histology pathology, physio 
logical chemistry and practical medicme at 
Strasbourg, Leipzig Breslau and Vienna under 
^e leadmg teachers of that day, visited various 
Pans hospitals and attended lister a ketures at 
Kmgs College Hospital London He was thus 
ibUy equipp^ with the latest and best medical 
teaching on his return to New York m the spring 
of 1878, where he was soon appomted lecturer 
on patholo^ at Belkvue Hospital Medical College 
In 1884 Welch was made professor of pathok^ 
at Johns Hopkins Umversity and pathologist to 
the Johns Hopkins Hosptal Before entering on 
his new office, he made another journey to Eurom, 
where he studied bacteriology and hygiene under 
von Pettenkofer, von FlQgge and Ko^ On his 
return he played an important part m the develop' 
ment of the Johns Hopkins Hospital, and was 
largely responsibk for &e ekotion of the other 
three original members of the staff, namely, 
Osier, the physician, Halsted, the surgeon, and 
Kelly, the gynssoologist, who figure with him m 
Saigmt s known picture JFVom 1808 until 
1808 he was dean of the Johns Hopkins Medical 


School, bemg succeeded by Osier In 1016 he 
was appomt^ the first director of the new School 
of Hygiene and Pubhc Health at Baltimore and 
held tus poet until 1926, when be became pro 
fessor of the history of medicme m the Johns 
Hojfiuns Umversity 

Welch’s work may be summed up under the 
headmn of samtation, pathology, bacteriology and 
mediou education As president of the Maryland 
State Board of Health — an office which be held 
for twenty four years — he played an important 
m converting Baltimore, which had hitherto 
a focus of typhoid fever, mto a healthy dty 
His advice on samtary matters was often sou^t 
by presidents of the Umted States and o^r 
pubhc autbonties, and it was due to him that a 
Yellow Fever Commission was created, which led 
to the discovery of the rAle of the mosqmto m 
the spread of ^e disease He was the author 
of numerous important aituileo on pathology, 
the beet known bemg those on thrombosu and 
embobsm, which were published m 1899 m 
Allbutt’s "System of Mraome’’ In 1892 he 
deeonbed the Stapkffioeoeew eptdemudu aJbua and 
the BaetUvs aengt-nea tapmUahu, the cause of m 
gangrene, commonly known as the Welch badlm. 

As medical educationist, Welch is to be credited 
with having mtroduoed modem methods into the 
medical schools of the United States and to have 
trained a Isnm number of pumla, jocularly 
described as ^doh rabbits’, who aflenranu 
attained a high diatinotion m the world of medioal 
Bcknce 
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Mb H. G. 'M'rr.f.M 

AoBiotrLTUBiSTS all over Great Britain will hear 
with deep res^ of the death of Henry G Miller, 
son of Dr GW Miller, of Dundee, and until lately 
manager of the experimental farma at Botham 
ated and Woburn 

Miller waa bom in Dundee m 1903 and waa in 
the first instance intended for an engineering 
earner , he entered on the engmeenng course at 
the Uraversity of Glasgow for this purpose, but 
hiH desire had always been towards agnoulturo and 
he soon transferred to the agncnltural side, and 
afterwards to the Umversity of Edinburgh At 
both places he achieved remarkable sucoeas He 
was then appomted to an Empire Cotton 
Growing Corporation scholarship and proceeded 
to the University of Cambridge and afterwards 
to the Imperial CoU^, Trmdad, where ho 
studied tropical agriculture and especially cotton 
growing 

Fmdmg that tropical conditions did not suit 
him, MiUer returned to Groat Britain and waa 
appomted farm manager at Boghall, the expen 
mental farm of the Edinburgh and East of Soot 
land Agnoultural College His work here attracted 
attention from discerning observers and when the 
farm managership of Rothamsted became vacant 
in 1027 he was appointed to it 

Two important tasks were entrusted to Miller 


at Rothamsted One was to complete the jno> 
gramme of converting a wholly arable farm with- 
out animals mto a mixed grass and arable farm 
curying a considerable he^ of hvestook This 
was done with great energy and efficiency and with 
a minunum of disturbance of the experimental 
work The other task was to deal with the cultiva- 
tion problems associated with the new methods 
of field experimentation desired in the Statistical 
Department at Rothamsted for the purpose of 
givmg an estimate of the error of the expenment, 
a quantity which agricultural experiments had 
usually Ignored in the past In collaboration with 
his colleagues at Rothamsted, methods -were 
worked out which satisfied the requirements both 
of the cultivator and the statistician 

Miller’s personal bent was towards experiments on 
sheep, and several of these were begun at Botham- 
sted and will be contmued Perhaps the most 
mterestmg was the selection of a number of four- 
teated ewes and rams from four teated mothers, 
on the basis of which a little flock is beuig built 
up to see whether this character is advantageous 
to a ewe suoklmg twins 
Miller’s death is a great loss to agriculture as 
he was a man of undoubted promise He combined 
to an exceptional degree the quahties of hard 
work, enthusiasm and genius for agriculture, and 
had he hved he would have been marked out for 
a brilliant career 


News and Views 


Lieut -Col S P James, P R S 

Thx Darluig Medal and Prize was founded by the 
Health Section of the League of Nations m memory 
of that great raalanologist, Dr S T Darling, who 
met his death os the result of a motor accident in the 
T,ebanon Mountains outside Beirut when canying 
out malaria mspeotion work for the League The 
« hoico of Lieut Col S P James as the first recipient 
of this award is a most appropriate one, for malaria 
and the problems associated with it have occupied 
the foremost place in his mind sinoo he first joined 
the Indian Medical Service m 1806 In India he 
corned out important pioneer woric on tile anopheles 
mosquitoes a^ their olassifioation, and laid the 
foundations of the subsequent malaria work which 
has been accomplished m that countiy He pursued 
other Imes of research, and, independently of Low 
but a httle later, was able to demonstrate that the 
embryos of FUana btmerofti m tiieir development m 
the mosquito pass ultimately into tiie proboscis of the 
insect, BO that there is every probability that mfection 
occun when the mosquito feed On his retimnent 
from the Indian Medical Service m 1618, after war 
servioe m Meeopotamia, James joined the Local 
Government Board, now the Ministry of Heal^, as 
adviser in tropioal disostes There he was mstru 
mental m oiganising and developing the malaria 
treatment of general paralysk m mental hospitals 
and asylums. 


Thk opportunity thin gave of studying malaria 
under carefully controll^ conditions was fhlly 
reahsed by Col James, ancL as a result, there waa 
established at the Horton Mental Hospital the now 
well known laboratory, which has been the means of 
bringing to light a whole array of now and important 
facts regarding the biology of the various malonol 
parasites, imiuding the comparatively new form 
Plamnodrum ovale, the dueaaee they produce and the 
factors which govern the action of quinine, plasmo 
quin, atebrin and other drugs in their treatment and 
prevention The results obtamed at this laboratory, 
which has been visited by nearly all the best known 
malariologwts and has been copied m other countries, 
have had a profound mfluonoe on malanal thought 
and action throughout the world As a member of 
the Malaria Commission of the Health Section of the 
League of Nations, Col James has taken an active 
part m its deliberations and rcoommendatioiu and 
has visited most malarial oountnes, where hia wide 
experience of the disease m all its aspects has enabled 
him to give valuable advice os to the methods which 
should be adopted to oontral this most widespread of 
all diseases Col James is still pursuing his mveati 
gatioiM, and there is no doubt that he will oontmue 
to odd to ohr knowledge of tiiose mmute parasites 
which ore mooulstod to man by mosquiteea, and 
attack the rad blood ooipusoles with such dnastrous 
results We wish him evsiy sooosss m his flirther 
oodeavoun. 
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us Nattonal Academy of Scuaca Awardi 

It n aDoounoed by Soienoe Service that the EQiot 
Medal for 1031 has been awarded to the late Prof 
Davidaon Black, of the U 8 National Academy of 
6oienoea,foThi8 reaearchea on the akull of Peking man 
The medal and honoranum is awarded annually for 
work on zoology or paleontology The first award of 
the Charles Doolittle Walcott Medal and honoranum 
of 1,360 dollars of the Academy has been made to 
Dr David White, of the U 8 Qoological Survey, m 
n cognition of his work on the pre Cambrian alga' of 
the Grand Canyon of Arizona, which are among the 
very oldest of plant fossils Other awards just 
announced are Agassiz Medal, to Dr Bjom Holland 
Hansen, of the Geophysical Institute, Bergen 
Norway , Public Welfare Medal, to Dr David Fair 
child formerly of the U 8 Department of Agriculture 
and the klliot Medal and honorarium of 200 dollars 
for 1930, to Dr G E Coghill Wistar Institute of 
Anatomy and Biology, Philadelphia 

U S Naboasl Academy of Saencet 

At the meeting of the National Academy of 
Sciences held m Washington on April 23-25, the 
following elections wore made Members Prof V 
Bush, professor of electrical engineering and vice 
president of the Massachusetts Institute of Tech 
nology , Prof H b Gasser professor of physiology, 
Cornell University Medical College New York , Prof 
h N Harvey professor of physiology, Prmceton 
University, Prof D R Hoagland professor of plant 
nutrition University of California , Prof E 0 
Lawrence, professor of physics. University of Cali 
fmiua , Prof J Norris, director of the research 
laboratory of orgamc chemistry Maasachusotts In 
stitute of Technology. Dr J H Northrop, bio 
cdif»nutry member of the Rockefeller Institute, 
Prof C Palacho, professor of mineralogy. Harvard 
University , Dr T M Rivers pathology member of 
the Rockefeller Institute , Prof E Sapir, Sterling 
professor of anthropology and linguistics, Yale 
University , Dr E C Stakman plant pathologist 
U 8 Deportment of Agriculture , Prof H 8 Van 
diver, associate professor of mathematics. University 
of Texas, Prof N Wiener, professor of mathematics, 
Massachusetts Institute of Technology , Prof 8 
Wnght, professor of zoology University of Chicago 
Foreign ossoeiaies Prof V F K Bjerlmes, professor 
of meteorology in the University of Oslo , Prof 
Robert Robinson, Waynflete professor of chemistry 
in the Umversity of Oxford 

Native Lands in Kenya 

Amr apprehension that the rights and seotiments 
of tile Kenya natives in the matter of their lands are 
likely to be endangered by fhture govemmont action, 
token without fiiU knowledge, should be allayed by 
the Report of the Kenya Land Commission whu^ 
has now been issued with a White Paipepc stating 
the views of the Government (Cmd 4666, 11s 
and Cmd 4680, 3d ) The approjmation of a 
port of the native reserve m the develoimieQt 
of the Kakamega gold flelda, notwithstanding 


arguments sdvanoed m justification, aroused a 
feeling of uneasiness and a fear lest any poUoy of 
development, however short sighted, mif^t m ftitmc 
be allowed to override obhgations or measures firamed 
to preserve the integrity and ultimate stabihty of 
native society The report of the Commission and 
the supportuig body of evidence, which exomme 
native claims relating to the land m detail, tnbe by 
tnbe, provide a permanent record defining the 
position m native land tenure, and at the aame time 
by reoonunendmg that the Native Lands Board no 
longer exoroiso administrative fhnotions but be de 
voted entirely to the olfioe of protection — a reoom 
roendation ocoepted by the Govemmmt — ensures 
that, given a satisfactory constitution of the Board 
the mtereets of the native as determuied m this 
combination of Domesday and Magna Charta, shall 
not go by default further, the Board is given the 
power of veto over leases of land exceeding ten acres 
m extent The prmoiple of leasing is to take the 
place of exchisioii of land from the reeerve and 
exchange, the land thereby remaining part of the 
reserve This, together with the requirement that 
native opmion sluJl be consulted is not only m 
harmony with the sentunent and praotioe of the 
natives but also avoids the more objeotionable 
features which have hitherto appeared m land 
development 

Trii Commission does not confine itself to present 
gnevanoes and difficulties but has a clear view of 
the future development of the native Not only ore 
1,474 sq miles added to the native reeerve m satis 
faction of present claims but also a fhrther area, 
totalling m all more than 2 000 sq miles, la to be 
set aside to meet present and future economic re 
quireinents In part of this additional area the 
system of tenure is to be more elastic than m the 
native reserve Tnbal tenure will no longer be the 
only system, and ths tendency of the native towards 
other forms of the economic unit will be recognised 
In other words, the native will be afforded an oppor 
tunity to habituate himself to a form of tenure more 
nearly m accord with the economy of European 
omlimtion It is also suggested — ^thoug^ this reoom 
mendation will not be adopted until it has been 
ooniudered by the local Icgidature — that certain 
reserve boundanee should be eliminated or modified 
to permit mtertnbal expansion snd mteipenetration 
The trend m these recommendations towards a 
modification of native culture is earned further m 
the stress laid on the necessity for a less wasteftil 
use of the Isod and the references to proposals for 
restriction of the exoeasive number of cattle now 
earned As cattle form the ourrenoy and wsalA of 
the native, diould these proposals be given effect, he 
must needs accustom himself to some new form of 
wealth Up to the present, the moraased resouroee 
wbioh oiviliaation has brought to the native, m so 
fkr as they are not absorbed m the acquisition of an 
exoeasive number of oattle, would appear mamly to 
have been expended wastefliUy On the whole, it 
may be saxl that m its outlo^ on the fiiturs, the 
report, reoogniamg that the natnre is entering upon 
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a period of twuvMtion m whkdi traditional oulture 
moet anffer modiflnatinn, haa auggeated Imee on 
adurii dewelopnient will bnng about the leaat du 
location and oan moat efleotively be brought under 
an enlic^tened control 

Petrol from Coal 

Thosi adio have maintained that the auooeaeful 
production of petrol from ooal would prove of in 
cidoulable benefit to our long laoguiahing ooal 
mduatry will derive much aatisfaotion from a reply 
given m the Houae of Copomona on May 17 Mr 
Mitoheaon aaked the Secretary fbr Muiea if he could 
formah an eetunate of the moreaaed oonaumption of 
ooal m Great Bntam which haa reaulted from the 
mqxwition of a duty on fuel oil The Secretary for 
Mmea (Mr Emeat Brown), in reply, aaid Official 
mformaticn la not available But a abort time ago 
I received a deputation from the Coal Utihaation 
Council and other bodiea, whioh flimiahed detailed 
information, ooUooted by vanoua trade organiaations 
TI^b showed that, in terms of ooal, there had been 
oonvemona from oil to ooal and ooal products, and 
business retained which it waa stated would, but for 
the tax, have been lost to home produced Aids 
representing an annual rate of consumption of over 
600 000 tons ’’ 

Sexual Selection to the Pheasant 

Tini Zoological Society of London has just received 
a noteworthy addition to its Gardena m a pair of 
Rheuihordt's Aigus pheasants (BhetnhartUtut oceUata) 
for this IS one of ^e rarest of the pheasant tribe 
Those ^dio are mtereated in problems of sexual 
selection will find these birds well worth thoughtfiil 
study, for they present a atrikmg oontrast with the 
commoner better known Aigus pheosemt 

[Argunanut) This bird occupied a prominent place 
in Dsrwm’s Descent of Man ’, on account of the 
onormooB development of the seoemdory wing 
feathers, the like of which is seen m no other bird 
These feathers are also remarkable for their oma 
mentation, which oonsnts of a senes of ocelli which 
as Darwm pomted out, when they are displayed 
m the oourtahip attitu^, look like a aenes of 
balls lying within a oup shaped sooket, while the 
pnmones ore modeed by a pattern of indeecribable 
beauty The wings of Rheuihordt’s pheasant lack 
any form of ornament, and m shape conform to the 
usual type of pheasant wing IDe tail feathers, 
however, are prodigioualy long and marked by a 
pattern of considerable beauty This striking differ 
enCe m the seoondoiy sexual oharaoters in these two 
birds IS piuslmg Nothmg seems to be known of the 
nature the diqilay of RhtmMardhtu m its amorous 
moods It is to be hoped, therefore, that the new 
amvals will greatly enlighten us on this pomt The 
display of the wings m t^ Argus pheasant is luuque, 
the two wings being widriy i^iread so os to fonp on 
enormous oiroular fan oompletely oonceolmg the rest 
of the body It affords an unanswerable argument 
to those who hold that buds m ‘dugilay’ ore not 
oonadous ct their finery 


Mathamatici and Cosmic Research 
In a lecture entitled World Gravitation by 
KmematM Methods” given by Prof E A Milne 
b^ore the London Mathematioal Society on May 17, 
hie hearers had the thrilling experience of seeing a 
possible model of the universe constructed before 
their eyes by a sunple, but wholly brilliant apphoa 
tion of apparently trivial mathematical methods 
Startmg with Mewtonian tune. Prof Milne envisaged 
the behaviour of a set of partwles of whioh the 
description given by an observer placed at any one 
of th^ would be the same as that given by an 
observer placed at any other The hypothesis leads 
to certam fimotional and differential equations from 
the solution of which Prof Milne deduced a statistical 
model of extreme elegance The astonishing result 
was obtained that in a given volume of the observer s 
space there are particles the velocity of which is 
arbitrarily near that of light On this. Prof Mibie 
showed how a theory of cosmic rays and obscuring 
matter in mterstellar space could be baaed The 
stnkmg simplicity of the method and the fhr reaching 
character of its interpretations open up a new vista 
of possibilities for cosmic research 

DcfflonstraUon of Tclevuion 
On May 15 a demonstration of the use of the 
cathode ray tube in television reception was given 
before the Llectncal Assooiation for Women at the 
showrooms of the Pdison Swan Eleotno Co Ltd, 
London After a very clear and non teohnioal 
exposition of the basio prmoiploe had been given, the 
B B C 30 Ime transmission was received The results 
obtamed suggested that the cathode ray tube is 
capable of givmg as good an image as the limitations 
of the transmission will permit There was very 
little flicker, owuig to the large afterglow of the 
fiuoresoent material of the screen The latter waa of 
the usual type givmg a green image , the use of 
white fluorescent screens is not considered desirable 
at the low picture frequency at present m use, as 
the afterglow with these is much leas Tlie Boanning 
IS aocomplished by means of two small osoiUators 
giving voltages of saw tooth wravc form and appro 
pnate frequencies which are apphed to the two pairs 
of deflecting plates , the mcoming signals hold these 
osoiUators m synchronism with the transmitter and 
also modulate the mtoisity of the electron beam 
Difficulty was expenenoed m keepuig the picture 
steady during the demonstration, but this wras 
attributable to the exceptionally bod local reception 
conditioiis It was stated that m normal oiroum 
■tancos the controls need not bo touched during the 
whole transmission period of half an hour The 
advantages claimed for the cathode ray tube are 
that it IB noiseleaB, that signals of good headjflione 
strength only are required to operate it, and that by 
the alteration of a few mmor circuit components it 
oon be easily adapted to suit trananuasioaB of different 
numbers of Imee and pictuie ratns The last pomt is 
important nr- view of the uncertainty in the fliture 
development of trievlsion Suitable tubes oan new 
be marketed at six guineas and this price could be 
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■ubBtantisUy reduced if the demand beoame huge | that of available apparatoa for thu work, 'Uiat 
enough An the auxiliary apparatus required is not designed and manufactured by MartMOssen Is the 


excessive, and can be assembled from standard 
oomponents, the system is quite practicable for 
domestic use 

New Blcctnc Lamps 

Iir a paper read to the Royal Society of Arts on 
Maioh 7, Mr J W Ryde of the O E C Researoh 
Laboratories, Wembley, gave a full account of the 
working of the new electric diaoharge lamps The 
sodium discharge lamp is practically raonoohrcmatio 
and ofa brilliant yellow colour Hence coloured objects 
lOummated by it all appear to be various shades of 
brown Its effloiency about 40 lumens per watt, 
although three tunes that of the ordinary fllamimt 
lamp, IB yet only about a tenth of the maximum 
possible yellow light that could be obtained for the 
same power It is well known that the efilcionoiee of 
all kinds of electric lamp vary with their life The 
problem of candle power maintenance is one that 
constantly engages the attention of every lamp 
manufacturer In spite of years of research the 
light output of moandeecent filament lamps still 
drops by a certain amount after stveral hundred 
hours bummg The candle power maintmance for 
the new lamps has now been raised to a reasonable 
figure, but it is recognised that oonsiderable improve 
ments are possible It is rapidly approaching that 
of the filament lamp At present there is no sign 
that the eminently simple and highly developed 
filament lamp will shortly bo replaced by discharge 
lamps for purposes of mdoor illumination , but it must 
be admitted that discharge lamps will play an ever 
inoreaamg port in the future of eleotnc lightmg 
Already there ore 66 street lightmg installations for 
which these lamps have been adopted Street lighting 
w the one use of artificial lighting for which we have 
never produced enough light The use of the new 
lamps 18 on excellent opportunity of improving the 
lighting of our streeta at little if any, increase m 
the cost 

Importance of Deep Borehole Surveying 

DxsiaNKBS of apparatus for surveying deep bore 
holes have m the past consistently underestimated 
difficult cnguieeruig problems neoessonly attendant 
on such surveys On April 10, W E Bruges read a 
paper before the Institution of Petroleum Teohno 
logists m which he mode some pertinent remarks on 
the usefulness of well surveys as an adjunct to drilling 
logs and geological data Geologists can utilise the 
results of accurate surveys for correcting underground 
contours, choosing such surfhoe locations as will 
ensure economic spacing of wells m the oilsand below 
and makmg deductions as regards the formation as 
a udiole from direoticm deviation and irregulantiee 
of the hole as portrayed by the survey Adminis^ 
tien IS facilitated )iy a knowledge of exact spacing of 
wells m an oiMtnd Deomions regarding drilling 
aetivities can be taken with oimfidsnoe, and the ndt 
of ovnrorowding, hence decreasing production, h 
minimised Recent expemnsntsm Burma have shown 


most satisfactory The instrument u fitted with a 
gyroeoope for obtaining direoticm and two pendulums 
for molmaticm, results being leoorded photognqihi 
oally It has the advantage that the gyrosoope is 
unaflteted by magnetic influences, while the pendulum 
method of obtaining molmatkmB allows a number of 
readings to bo tedeen at one run Photographic re 
ooidmg of results means that the instruments below 
ground can ho light, obviating necessity of following 
up gear , moreover, their relative places m the well 
can be photographed without disturbing position or 
settmg 

Automobiles Run by Charcoal Fuel 
In Italy, automobiles have recently been operated 
on a gas fuel made m transit from charcoal and 
I steam It is recalled m a recent paragraph issued by 
Soionoe Servioe, of Washington, D C , that similar 
^ experiments were made m Franoe and other European 
countries several years ago The pnnoiple mvolved 
IS the same as that used m the manufacture of some 
kinds of gas employed m operating stationary mtemal 
oombustion engines A carbon oontaming material 
usually ooal is heated, and then water in the form 
of steam is passed over it Carbon monoxide and 
hydrogen are formed m this process and both those 
gases bum with big^ linat output Mixtures of this 
sort are known as water gas or producer gas This 
gas can be used as fuel m mtemal combustion 
engines The drawback to using tbose gas engines 
m motor vehicles is the difficulty of oarrying the 
fuel supply In permanent locations they can be 
used very efleotively for power generation To a 
limited extent, vehicles that run on wood or oharooal 
and manufacture their own gaseous fiiel as they go 
along arc used ootnmcroially m Franoe Soiemoe 
Servioe pomts out that this type of self propelled 
vehicle may become unjiortiuit m oountnes like 
Franoe and Italy which have no petroleum supplies 
withm their borders In the United States on the 
other hand, owing to the cheapness and availability 
of petroleum there would be no need for this kind 
of vehicle In thoae oountnes where imported oil 
supplies are likely to be mterrapted m war tune 
automobiles using oharooal fuel would have od 
vantages. 

Soence and Industry in the U S S R 
In a recent publication entitled Orgamsatioa et 
Pnnnpee de L’Enseignnnent en U RB S ” (Pane 
Hermann et Cie, 0 Rue de la Sorbonne) Prof Jean 
Tnllat gives on mteraoting description of the relations 
between science and industry in Soviet Russia One 
of the moat important transfonnations brought about 
by the Ruseian revolution has been the eetobliA 
meat of oompulsoiy education, and this m turn has 
kxi to a oonsiderable development of aoientifio 
studiee Prof Tnllat pomts out that in order to 
understand correotly the nature of educational and 
sdentifio progress in Russia, it is essential to re> 
monber that there such developtnenta have been 
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luuted on « materwlistio philoaophy The rabgious 
myatioMm of pte War Rueeia has now been nf^toed 
by the myetiotam of tiie madnne The oofioeption 
f MienoD in Soviet Riueia m that of an aaziliaty 
to Booiahmi Bduoation figures as a definite part 
of the Five Years Plan, and the Educational Plan 
ntmprues a general scheme of public education, Uie 
]>roparation of technicians and snentifio workers 
from among the woikmg c l ass e s, together with a 
general scheme of scientific reeeaivh and the eetab 
Iishment of numerous aoientiflo institutes The 
author deeonbes a number of these institutes which 
ho visited moluding the physico technical Kom 
binat at Leningrad with its subsidiary institutes of 
physical chemistry and electro physios In addition, 
it has an experimental works^p of a imique 
character which manufactures scientific instruments 
lor the Kombinat ’ and other mstitutea Employing 
about 300 workers it is a half mdustrial and half 
scientific oiganisation Soviet mduatry has thus 
behmd it very extensive means for scientific research, 
and the various problems, classified aooordmg to 
interest or uigmcy are mvaatigated by the epeoialised 
ohemical physical or eleotncal institutes 

Cbcmical Researches in Ct ec fao s lovskia 
Evkb smoe the middle of last century, much 
chemical research work has boon earned out at 
Prague Some of the investigationa, notably Prof B 
Brsuners work on atomic weights and on the rare 
larth elements, attracted wide attention but much 
valuable if loss speotaoular, work was overlooked 
Vew Cxech men of aoienoe published m English 
journals , the majonty of their researches appeared 
m the little read Cseoh pubhcatums To direct more 
attention to their achievements, Csechoslovak 
chemists founded m 1988 under the jomt editorship 
of Profs VotoCek and Heyrovsky the Cottectvm of 
Cteehotlovak Chemical Communtoaiumt, m which the 
contributions were wnttm m French or English 
Among the more mteresting oontnbutions that have 
appeared recently m this journal mention may bo 
made of the disoovery by Prof Klepelka and Dr 
Novotny that mercurous halides show maiked 
tnboluminesoenoe the actual mteiuity depending on 
the conditions of preparation Prof fiimek has also 
made some observations on the curtous eleotncal 
behaviour of fused tellunum dioxide In oiganio 
chemistry, Dre Landa and ICachafick have desonbed 
a new solid hydrocarbon, io which they 

assign the name adamantaae A senes of researches 
by Prof Votofiek and his collaborators has cleared 
up a number of pomts m oonnexum with the lesser 
known sugars such as rhanmose, ihodeose and fhoose 
Prof 'BeyiavA^ has also pubhahed a senes of papers 
(referred to m Natosb of Mardi 10, p 385) dealing 
with hia polarogrqihio studiea with the dropping 
mercury cathode 

The Indian Chemical SocNty (1944^1933) ** 

Paor B K SmaB’s preaideiitial addresa to the 
Indian Chemical Society {Jowmal of the Itidum 
OhmualSooiety.vol 10, No l,p 1, 1033) deals with 


“Optaos m the Service of Chemistry ', and moludea 
a review of recent woric cn optical rotatory power 
and rotatory disperaion, to which he has himself ocq 
tributed He also records m a tabular form the 
growth of the Indian Chemical Society, during 
the Bine years of its existence Dunng the first five 
years the growth was rapid, but the Society has 
held its own dunng the more difiloult years fh»n 
1029 until 1932 It now moludea 300 fellows and 
100 subeonbera, and is publishing approximately 
100 papers m each year, of which 750 pages are 
pnnted free of cost by the Umversity of Calcutta 
Under these favourable conditions an income of 
about 10 000 Rh has usually provided a credit 
balance, and a reserve iiind of 81 000 Rs has been 
built up in addition to a donation of 10,000 Re 
from Su P C RAy which is earmarked for the 
provision of a headquarters for the Society 

SehtUrm, Stne or Streaks T 

In the January issue of the Journal of Seimtifio 
InHrumenta Hr T Smith, of the National Physical 
Laboratory, raises the question whether it is fair to 
Foucault to oontmue to deeonbe the method he 
mtroduoed for observing small optical diflerenoea of 
path by the name sohheren used for the method 
by TOpler m his paper of 1865 on the motion of 
singmg flames Bfesm Taylor and Waldram, who 
had used the term schlieren m their paper m the 
December issue of the Journal, pomt out that Tfipler 
m givmg the method that name made no claim to 
its mvention but only to an extension of the use of 
it to gfeneral scientific mvestigations Would stnie or 
streaks be adequate eqmvalents of, and suitable 
alternatives for, aohlterm T 

Uniformity in Bibhograpbical Particulars 

RKnraBiNO to recent correspondence on this 
subject (Natubsi. 133, 380 March 10 . 495, Hareh 31, 
1934), Mr A Windolbandt, bibliographer m the 
library of the Institute of Plant Industry, Leningrad, 
wntes pomting out the practical value of accurately 
given bibliographical citations m articles and books 
Mr Windelbandt states that footnotes and other 
references are often given m such a way as to make 
it impossible to recognise the publication While the 
name of the author is quoted, the title of the article 
is often oimtted and sometimes it is diflOoult to 
identify the journal owing to the manner m which 
Uie name is abbreviated The absence of the year 
and volume m the case of artiolee, and the place of 
publication and name of publisher m the case of 
books also renders it dilHoult for the reader to find 
the pubhoation Lack of pagmation, too, may lead 
to a lengthy search, if a volume has no speoal mdex. 

Institute of Phyncs 

Tux annual general meeting of Uie Institute of 
Phyncs was held at the Royal Institution on May 15 
After election of the offleers and oompletKm of the 
panel of the Board, it was announced that the 
fbHowmg would take ofilee on Ostober 1 next 1 
Preeident, Sir ^enry Lyons , Ftes Premdent, Prof 
W L Bragg , Honorary Treaeurer, Major 0 B S 
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Fhillipi , Honorary Soentary, Prof J A Growtlur , 
Horn Mtmhmro of <JU Board, Dr Allan Fergnaon and 
Hr R 8 Whipple In punuanoe of one of the mam 
objeote of tM Inatitute. namely, to urge the import 
anoe of Phynoa m Indiutiy”, the Board haa decided 
to arrange a two day oonferenoe m the qpnng of 
1980 on the apphoationa of X ray atruotural analyau 
to vanouB mduatnea The main Amotion of the oon 
fennoe will be to bring to the notice of induatnaliata 
what phyaiOB and phyaioiata can do to help mduatiy 
rather than the diaouanon of teohnioal mattera among 
experts The oonfonmoe will be held m Manoheeter 
m oonjunotion with the local section of the Institute , 
and it 18 propoaed to arrange an exhibition and visits 
m oonnexion with the meetmga Full details will be 
announced in due course 

Anacnt Chinese Books on Mstens Medics 

In the year a d 009, an illustrated volume of 
xnatena modioa was publishcxl m China It Heeina to 
have served until about 1001 when an extensive 
revision took place Prof Maiuo Nakao had studied 
the history of this great compilation ( Notes cm 
Hiao hsmg Hsiao ting Ching shih ChOng lei Poi chi 
POn tsao (The Ancimt c£meee Matena Medioa 
Revised m the Sung Dynasty Shao hsmg period 
1181 llOS)" J Shanghai Set InM (3) 1. 1 9 May 
1883) Much of the subject matter of the paper is of 
mterest only to the Chinese historian but some of 
the deecnptiona show that the woik was very 
thorough, and covered at least 22 volumes There 
were apparently sevend distinct revisions The 
mediemes can ^1 be rocogmsed, and the histonoal 
mveetigation waa stunulated by the possibihty of 
reviving some of the ancient remedies under modem 
conditions 

"World List of Scicntiflc Periodicals" 

Tbx second edition of the "World List of Scientific 
Penodicala will be published m one volume by the 
Oxford University Press on June 30, at the price of 
£8 8s , but subeenbers m advance will receive it at 
£2 8s Such subeenbers resident m Great Britam or 
Europe must post their cheques before June SO, or 
if outside Great Bntam or Europe before July 30 
The new edition will oontam titles and holdings of 
penodicala current right up to the end of 1988 The 
number of libraries the holdmgs of vduoh an listed 
has been increased by 39, the number bemg 188 as 
against 190 Approximately 10,000 new titles have 
been added, the total number of entries amounting 
to 36,380 Each entry oontains the title and place 
of puUioation of the periodical, the abbreviation, and 
the symbols for the libraries m which it is to be 
found and the dates of their hoklmgs Further 
mfbrmation can be obtained from the Secretary, 
"World List of Scientific Periodicals', c/o The 
Zoological Society of London, Regent s Paric, London, 
NWS 

AanoniMMneati 

Tan annual visitatioa of the National Fhysioal 
Laboratory, Teddington, will be held on Tuesday, 
June 86. at 8-0 pm 


Taa annual visitation of the Royal Obeervatoiy, 
Greenwich, will be held on Saturday, June 8 The 
new 36 m reflecting telescope will be opened by the 
First Lord of the Admiralty at 8 pm, and tiie 
Observatory will be open for inspection by mvited 
gueste at 8 80 p m 

Prov Louis Mabtin haa been elected dneotor of 
the Pasteur Institute of Paris m succession to the 
late Dr Roux, with whom he had been closely 
associated 

Pnor J BABoaorc will deliver the Stephen Paget 
Memonal Lecture at the annual general meeting of 
the Research Defence Society at the London School 
of rropioal Medicine and Hjrgiene, Keppel Street 
W C 1, on June 9 at 3 p m The subject of Prof 
Baroroft’s lecture will be ‘ Experiments on Man ’ 

Thb attention of chemists is directed by the 
Union Internationale de Chimie to the services 
rendered by the International Bureau of Physioo 
Chemical Symbols in placing at their disposal pure 
organic compounds the constants of which have been 
determmed with great accuracy The specimeiM 
supplied by the Bureau are {guaranteed as poaseesmg 
the constants of the vidues given in the published 
proceedings of the Bureau (J Chtm Phya , vole 
88, 29 87, 89 and 31) They can be obtauied at 
cost price from the Seoretaiy of the Bureau, Prof J 
Timmermans, University Brussels from whom 
further uifonnalion con be obtamed 

Tm MoOraw Hill Publishing Co , Ltd , has issued 
its catalogue for 1934, contaming a classified list of 
Its books on agriculture xoology and botany The 
catalogue can be obtained post free from Aldwyeh 
House, London, W C 2 

AppzjoAXioire are mvited for the following appomt 
meats, on or before the dates mentioned — ^An 
assistant m the Inquiry Bureau of the Building 
Research Station, Qarston — ^The Seoretory, Depart 
ment of Scientific and Industnal Research 16, Old 
Quean Street, Westminster, S W 1 (May 30) A 
professor of botany at the Umvenity of St Andrews 
— ^The Registrar (May 31) An assistant keeper of 
Oriental prmted books and MSS m the India OflSoe 
Library — ^Tho Establishment OffloM India Offioe, 
Whitehall, 8W 1 (June 1) A lecturer (woman) m 
mathematics (biology or tetany subsidiary), at the 
Darlington Training Ckillcge — The Principal (June 4) 
A lecturer m physics and elementaiy science at the 
City of Leeds Trammg College— The Director of 
Education, Education Department, Calverloy Street, 
Leeds (Jmae B) A curator of the Museum and Art 
Gallery at Barking— Hie Town Clerk, Town HaU, 
Barking (June 7) An assistant agnoultunl organiser 
to the Nortiiamptonshire County Council — The 
Secretary for Education, County Eiduoation Offloos, 
Northoi^pton (June 9) A profosoor of eleotnoid 
technology at the Indian Institute of Sennoe, 
Bangalore. India— The Director (Aug 1) A Uni 
vresity profossor of mming at Inqiarial College of 
Science and Technology— The Acodonio Registnr, 
Umvenity of London, S W 7 (Jan 14, 1989) 
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[Thi Editor doet not hold hmudf reaponaMs Jor 
opmwna asprtaaad hy hta comaponianta NaUhar 
eon ha undertaka to ratum, nor to oorraapond vnOi 
tha vrUara qf, rq/ectad manuaenpta mtandad Jar Ihu 
or any othar part tj Natuu No noluM %a takan 
of anonymoua oommunieatuma ] 


Radio Exploratioa of the limosphere 
(a) Biaaaurtmenl of tha earth’a magnatte fitU tn tha 
tonoaphare 

The duoovery* of magneto lonio doubling of wire 
lew eohoes rotumed from the lonoaphore and ita 
explanation* m terras of the theory of double re 
fiction have provided ua with a method of 
estimating the mtensity of the earth a mognetio field 
at the level from which the waves ore refleoted Ibe 
way m which the earth a magnetic field is related 
to the observational data was mdicatod by Appleton 
and Builder, who showed that under conditions 
of quasi longitudinal propamtion relative to the 
duection of the magnetic field, we have 


H 


2irm 




(I) 


where H is the total magnetio mtensity and /• 
are respectively the oritioi^ penetration ft^uenoies 
of the extraordinary and ordinary waves for any 
particular region, and a and m are the charge and 
mass of on electron For conditions of quasi trans 
verse propagation, on the other hand the correspond 
mg formula is 


H 




(2) 


It was further shown by Appleton and Builder 
that their expenmental results, obtained under 
conditions of quasi transverse propagation, agreed 
approximately with (2) when the value of the earth’s 
xnagnetio field at the ground was used for H so that 
thoir observations could be mterpreted as mdicatmg 
either the approximately quantitative ooirectnesa of 
the magneto ionic theory or that the magnetic field 
m the ionosphere does not differ very markedly from 
Its value at ground level 
If we assume the quantitative correctness of tfie 
magneto ionic interpretation of the results, it is 
obvious from equations (1) and (2) that we have 
here a method of measuring the magnetic field m 
the lonoqihere During the past year, I have there 
fore made as oareM measurements os possible of the 
value of U for the upper ionised region during 
nocturnal conditions whm ontioal ftequency measure 
menu ore most reliable, my object being to look 
for small variations of H such as might be caused 
by the uppw atonospheno currents envisaged m 
present-day theones of terrestrial magnetism* 

The detailed examination of these results is still 
in progress, but one result of mterest has emerged 
lyom m filet senes of two hundred measorenimits 
The average value of H caloiilated firom (2) is found 
to be 0 42 gauss Row t^ valua of the earth’s toted 
magnetic field at the surface of the earth in south-east 
Rngland is 0 407 gauss, so that the radio observa 
tions suggest that the average magnetic Add in ths 
ionosphere is about 10 per cent waa tiioa its vahis 
at the ground ’ 

Row, according to Schmidt, the earth’s magnetio 
Add Intenuty above the surface may be eapnosed, 
os a fimt i^ipradmation. by S, (1 - »/£) where 


» the mund value, h tiie elevation and B the 
ecurth's radius Ihe vdues of the magnetic field at 
200 and 300 km above the earth a surface m south 
east England should therefore be 0 42 and 0 40 
gauss respectively It will be seen that the value 
obtained by the radio methods is of about this order 
of magmtude 

(b) A new method of tonoaphanr tnvaatigatwn 
One of the fundamental quantities measured m 
the study of the ionosphere is the group tune for 
a signal to travel to the stratum of reflection and 
back to the ground To measure such a group time, 
we must impress some kmd of mark on the signal 
m order to recognise it on its return Now the 
essential oharaoteristics of an electric wave are 
frequency and amplitude, and the two basic methods 
of group time meaauromixit arc thus those mvolvmg 
frequency modulation and amplitude modulation It 
must not be assumed however that m their sunple 
forms they always represent the most oonvement 
ways of marking a signal for group tune measure 
monte and I have recently found that there are 
sometimes advantages m combining the methods so 
as to produce a frequenev change on a pulse emitter 
It will readily be seen that m doing this we extend 
the fretjiienoy range examined m the experiment and 
obtam, m effect, information oomparablo with that 
which wo should get with an extremely brief pulse 
This means that we can mvestigate the structure of 
eohoes which are normally unresolved 
As an example of the use of this combination 
method, as I propose to call it, let us consider the 
case of an unresolved magneto lomo doublet If the 
mean frequency of the emitter is varied oontmiiously 
throuf^ a sufiloiently large range, we get mterference 
effects m the echo itsoU', so that any component 
amplitude varies through a series of maxima and 
mmima If in this case, a Imearly polanaed receiver 
aerial is used, we have 
An 


A/ = 


(3) 


where Pi and P, are the equivalent paths of ^ 
ordinary and extraordinary waves, An the number 
of mterference fringes pi^uced by a change of 
ftoquency A/ and o is the velocity of lig^t 
When appiuatua is available for providing auto 
matic mamtenanoe of sender and receiver tuning 
during the fi^uoncy change, such as that first 
described by OiUiland, the usefulness of the oombina 
tion method may be strikingly demonstrated For 
exanmlo, in a test carried out at Slough at 1530 on 
March 8, 1934 usingw apparatus of similar pnnoiple 
designed by Mr L H Bambridge BeO, an alteratioa 
of mean fir^uency of from 4 0 to 4 2 mo /s produced 
five mterference fnngeB m a first order J' regiim 
reflection This oorreqpends to on equivaleat path 
difference for the two magneto lomo components of 
7 5 km , or to a difference in equivalent hei^t of 
3 75 km It IS obvious that differenoes in equivalent 
height of 1 km, or lees can be detected m this way 
Tm work dasonbed above was earned out as part 
of the programme of the Radio Research Board qf 
the Depanteaent of Scientific and Industrial R o s o arolh 
E V Apfutow 

Halley Stewart Laboratory, 

King’s College, London 

May 14 

> AppMoa sa4 BtdUer, Pfta. Fte Sw 41, TS Jaaour USS. 
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Atomic Dumtegiation by 'Non-Capture' 

It haa been aaaumed' that the nucleua of an atom 
may bo duintegratod by either (1) a proooaa in whidi 
the projectile (A), which m another nucleua, la 
captured, or (S) one m which it w not captured 

(1) A + + U 

(2) fl-C+D 

Theoe are illuatratod in Fup 1 and 2 

While tiu evidence for the occurrence of die 
integration by capture ui eo good as to be undisputed, 
that for non captun is lem convincing 

Probably tho beat evidence for disintegration by 
non capture is that given by photographs of traclra 
of the disintegration particlee O and D, where the 
projectile A IB a neutron and B la a nitrogen nucleus 
^us Feather, m a discussion of hia excellent work 
with neutrons, says of thise about thirty resulted 
m disintegration, more than half of tho latter without 
ofmture of the neutron”* 

In this lalioratoiy about a hundred diamtegrations 
of nitrogen nuclei by neutrons w< re photographetl'. 



no 1 Capture no t Noo-ooptun 


and of these, 20 were of such high quality as to give 
good measuromenta bor 17 of these it was found 
that the straight line (a) for A passes directly through 
the source Those may be assumed to represent 
disintegrations by capture 

The remaming nme might be considered os possible 
cases of non capture However, in one of these the 
tracks C and D were turned in such a way as to 
prove that the neutron could not have come in a 
straight lino from the source , that w, it was a 
scattered neutron 

Tho values for tho velocity of the incident neutron, 
assuming ntm capture, were calculated from the 
best five photographs both by our equations mvolving 
rest mBBses (8) or mchidmg the complete relativity 
relations (4) as givm below 

„ Af* + imjt {So + Ed + Em) 

* 2m^ Jl/cosa 


or 


Va 


, {Eo + Eg + Em) 
2 »»*acos« + Af cosa 


(3) 


where Va and mA are speed and nMMs of projectile , 
M 18 mamitudc of resultant momentum of B and O , 
Eg and Eg are their kinetic energies , Em m energy 
conesponding to mcrease of mass m the reaction, or 
Em O' Am , B IS angle between Va and direction 
of AT 

It IS assumed that a y ray is not emitted However, 
an apmximate solution may be obtained if the 
term Ey u added to the quantity between the 
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parenUieees, smoe the momentum of the y ray is, m 
gmeral, negligible 

The relativity equation, similar m fonn to (1), 
may be written 

c (is* - K*) + 2kAeK 
■ 2h^«roosa _ 

, _ f^A' Va' ^ 


Va ■ 


in which kA — kA’ = K and - 


and 0 IS the velocity of light 

It was found (a) that tho velocities thus calculated 
wore very much higher than those of any known 
neutron However, if (6) it is assumed that the 
disintegrations correspond to Fig 16, that is, the 
neutron is first scatten^ and thrni gives a dismtegra 
tion by capture, the neutron velocities for the nme 
dismtegrations are not only of the right order of 
magnitude but also the distribution curve which plots 
number of ( vents against velocity of tho neutron, is 
the same as that obtaineil for tlie dismtegrations 
caused by neutrons directly from the souroe 
Thus ^ evidence seems to indicate that these 
dismtegrations also occurred with capture of tho 
neutron It seems reasonable to conclude that there 
18 at present no evidence which proves that any 
nucleus has been dismtograted by a non capture 
collision Obviously this does not prove the non 
omiimioe of dismtegrations of this type 

Wo wish to thank Prof A C Lunn for his 
CO operation 

VfiLLlAU D Habkinb 
David M Oams 

University of Chicago, 

Chicago, 111 
March 23 
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X-Ray Photographs of Crystallme Pep«n 

Fodb weeks ago. Dr O Millikan brought us 
some crystals of pepsm prepared by Dr Philpot m the 
laboratory of Prof The Svedberg, Uppsala They are 
in*thn form of jierfect hexago^ bipyramids up to 
2 mm in length, of axial ratio r/a — 2 3 ± 0 I 
When nxommed m their mother liquor, they appear 
moderately birefnngent and positively uniaxial, show 
ing a good mterfnrenoe figure On exposure to air, 
however, the birefrmgsnce rapidly dimmishes X ray 
photographs taken of the crystals in the usual way 
showed nothmg but a vague blackening Thu 
mdioates oompTete alteration of the ory^ and 
explams why previous workers have obtained nega 
tive results wi^ protems, so for as orystallme pattern 
IS concerned* W T Astbury has, however, shown 
that the altered pepsin is a protem of the oham type 
like myosm or keratm givmg an amorphous or fibre 
pattern 

It was clearly necessary to avoid alteration of the 
crystals, and this was eileoted hy drawing them with 
their mother liquor and without exposure to oir into 
thin capillary tubes of Lmdemonn gloss The first 
photograph taken m this way showed that we were 
dealing with on unaltered crystal From oscillation 
photogr^hswithoopperifB radiation, the dimenoions 
of the umt cell were found to be a 37 A , 
e i» 154 A , eoneot to about 6 p» cent This u a 
mmtmum value os the vpaia on the e row Imes are 
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t and the c axial 


lengtii u denved from the axial ratio The dimenuona 
of ttie oell may still be multiples of this Utuig the 
density measured on fresh material* as 1 32 (our 
measurements gave 1 28), the oell molecular weight 
IS 478,000, which is twelve tunes 40,000, almost 
exactly Svedberg'a value arrived at by alimentation 
in the ultraoentnfiige Tins agreement may however 
^ quite fortuitous as we have found that the crystals 
contam about 50 per cent of water removable at room 
temperature But this would still lead to a laige 
mol^Iar weight, with possibly fewer molecules in 
the unit cell 

Not only do these measurements confirm such 
large molecular weights but they also give consider 
able information as to the nature of the protein 
molecules and will oertainly give much more when 
the analysis is pushed further From the intensity 
of the spots near the centre, wo can infer that the 
protem molecules are relatively dense globular 
bodies, perhaps joined together by valency bridges 
but m any event separated by relatively large 
spaces whi^ contam water From the intensity of 
the more distant spots, it can be inferred that the 
arrangement of atoms inside the protem molecule 
IS also of a perfectly definite kind although without 
the ponodicitios oharacteriaiog the fibrous proteins 
The observations are oompatible with oblate 
spheroidal molecules of diameters about 25 A and 
35 A arranged m hexagonal nets which are related 
to each other by a hexagonal screw axis With this 
model we may iinagme degeneration to take place 
by the luiking up of ammo aoid residues m such 
molecules to form chains as m the rmg cham poly 
mensation of polyoxy methylenes Peptide chains 
in the ordinary sense may exist only in the more 
highly condensed or fibrous proteins, while the 
molerales of the primary soluble proteins may have 
their constituent i»rte grouped more symmetnoally 
around a prosthotio nucleus 

At this stage, such ideas are merely speculative 
but now that a crystalline protem has been made to 
give X ray photographs, it is clear that we have the 
means of checking th^ and, by examinmg the 
structure of all orystallme proteins, arriving at far 
more detailed conclusions about protem structure 
than previous phjrsioal or chemical methods have 
been able to give j j) Bkbnal 

D Cbowtoot 

Department of Mmeralogy and Petrology, 

Cambridge 
May 17 

'O L ClsrksndK ■ Konlgsa itw (U) m SSS IMS) 
JawtlhtJ^ ^i pdys foond ftem eryiteUiiw faunUa but no <M'“- 

• 3 H Kofthrop J OM Pl^tM U, 7W im 


It was ddfioult, of course, to reoonoile such findings 
with extranal morphology and the Law of Rational 
Indices, but the photographs of Bernal and Miss 
Crowfoot, taken before the degeneration which we 
now see the crystals must have imdergone on drjnng, 
clear up this long standing problem at onoe Further 
more, ^oir photographs tend to confirm the sugges 
tion* that the numbm 2, 3, 4, and 6 ooourring m 
Svedboig s multiple particle weights are fundament 
ally of oryMaUogrojphxe signiflcimce, even thoiu^ 
their conclusions to date iwoar to be against the 
chain mechanism proposed for the buildmg yp of the 
various crystallographic mups* 

We are left now with ^ paradox that the popsm 
molecule is both globular* and also a real or potential, 
polypeptide chain system, and the immediate question 
IS whether the cluuns are formed by metamoiphosis 
and hnking up of the globular molemles, or whether 
the initial unit is the cham itself which is afterwards 
folded m some neat manner which is merely an 
elaboration of the mtra moleoular folding that has 
been observed in the keratm transformation* What 
IS either an exceedingly valuable clue or else only a 
fantastic oomoidonoe is found m the fibre photonaph 
of feather keratm* a study of which will be pubhsh^ 
shortly , for if, as Bernal thinks, the pepsm molecules 
are piled, perhaps m a screw along the hexad axis, 
their length m this direction Is 140/0, that is, about 
234 A , which IB almost exactly the strongest period 
along the fibre axis of feather Imratm, a p^md which 
IS again repeated probably six (or a multiple of six) 
times before the fundamental period is completed I 
The innermost equatorial spot of the feather photo 
graph also corresponds to a side spacing of about 
33 A (though this is probably not the maximum 
side spacing) which again is in simple relation to the 
side dimmsions of the popsm unit ceU As just said, 
these resemblances may be only aooidental, but we 
cannot afford to overlook anything m such a diifioult 
field and it is not impossible that we have liere an 
indication of how very long bul ptnodic, polypeptide 
chains can arise by the degineration ana linking up 
of origmally globular molecules 

W T Astbuby 

R T^max 

Textile Physios Laboratory, 

University of I^eeds 
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It is now some tune smoe we first took Xray 
powder photographs of orystallme pepsm kindly sent 
by Prof J H Northrop, but no re^y satkfoctoiy 
mteipretation of these photographs presented itseu 
beoause they show features which we have learnt 
reoently to assooiate with the fibrous proteins* even 
smgle crystals so far as we could judge with the 
mmute crystals available, appeared to give resulU 
sitaular to thoi^roduoed by many crystals m random 
orientation The two chief rings have snaoings oT 
about 11 5 A and 4 6 A at ordinary humidity, ootre 
Qxmdmg to the side cham qiaoing’ and the ‘baokbone 
spacing*, respeotnmly, of an extended polypeptide*' 


Transitions to Optical Levels m the Argon L X*Ray 
Absorptun Spectrum 

Thx so oalted fine struoture of X ray absorption 
edges is oauaod by the possibility of transition of an 
inner electron to different upper levels, these levels 
being more or less disorete for the lowest energies and 

r roximately oontmuoiis for the higher ones In 
ordinary X ray remcm, the fine struotuie observed 
with orysUdlme abooroers usually extends aver more 
than 100 v foam the main edM It was pomted out 
by Kronig* that m this ease the disorete ohamoter of 
the upper ststee^moy be ooneidered oa due to the 
wave charaoter of the motion of a free* electron m 
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the penodte flM of the lattice Thu oonoeption has 
been sueoesehilly applied to many oases* 

In some oases, however, it seems more natural to 
vlsualiae the upper states in a slightly different way, 
namoly, as optical orbits’ of the &%ngle atoms' This 
would seem to apply in the first place to monatomic 
gases like argon , and perliaps also more or less to 
some oases of fine structure observed at small 
distances (<20 v ) from the mam edge m sobda and 
molecular gases 

A narrow fine structure of the argon (18) K edge 
found by Coster and van der Tuuk* was explained 
by^tho authors in this way lliey remarked that in 



tins case the upper levels in ({lusition should he very 
close to the optical levels of potassium (10), as tlie 
absnnon of the mnt r electron will make itself felt in 
the outer regions of the atom m much the same way 
as an imrease of the nuclear charge by one unit 
Owing, however, to the small energy resolution m the 
ordinary X ray region, the authors wore not able to 
establish the prodicted correspondence conclusively, 
though they showed it to be a probable explanation 
for the experunental results 
Now recently 1 have photographed the absorption 
spectra of some gases and vapours m the ultra soft 
X imy region by the plane gratuig method, givuig a 
resolution of about 0 S v The vacuum spectro 
graph* was filled with the gas at a pressure of 0 S mm 
mercuiy or less, the X ray tube being closed against 
the spectrograph by a thin film of cellulose mtrate 
In Fig 1 the photometno record of one of my 
plates for argon (18) is reproduced together with the 
energy spectrum of potasnura (10) on the same scale 


It will be seen that the ooneepondence between the 
two figures to be expected on the above oonsglMratioiiH 
seems to exist, provided the p levels of potassium be 
omitted These are not mdioated in the figure, but 
as they would lie between suooessive s levels, their 
presence would make the ooirespcmdenoe less satis 
faotoiy Now this mnission of the p levels is just 
what IS to be expected »/ the ordinary sdeefton rules 
applif to this case, as the inner electron removed is 
itself a p electron and so should pass over to e and 
d levels only. Of oouise the multiplicity u higher m 
our case thw with the spectra of the iJkalis, but wo 
may neglect the spin altogether* and consider thi 
argon atom ^proxunatoly as a certam central field 
of force m which the absorbmg electron in question 
jumps from one ‘orbit’ to another 

From Fig land other analogous curves, the number 
of absorption electrons per atom’ or strength of tht 
virtual oscillator oorreeponduig to the transition 
2p 4e may be estimated at about 0 000, which 
seems a reasonable value from a theoretical point of 
view* Regarding the experimental width of this 
absorption hno, it may be lemaihed that it is not 
due to insuflioient spectroscopic resolution, but repre 
sonta a real phenomenon inhe^t to X ray absorption 
and emission Imes and conneoted with the existence 
of the Auger effect, etc 

Analogous fine structures are present m other 
oases* The foil report u to appear m Phyatca 

J A PaiNS 

Natuurkundig Laboratonum 
der Rijks Umversiteit, 

Qronmgen 
March 22 
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Isotope Effect m the Band Spectrum of Aluminium 
Hydnde 

IiT a previous letter*, we published some preliminary 
results firom an mvcstigation on the bwd spectra 
of AlH and AID As a remarkable result, we stated 
that the ratio of the reduced masses of both mole 
|A *111 

rules, p* = has a mean value 0 51897, deviatuig 
considerably from the value p* >= 0 01848 to be 
expected when applying the known atomic weight 
figures to the general expression of the reduced mass 

of diatomic molecules p ^ 

senting the atomic weights of alummium and the 
respective hydrogen isotopes 
Coosideruig poeuble causes for this discrepancy, 
wo now find it most probable that it ansee an 
uncntioal wphoation of the expresaion for p In 
the cose of a metal hydnde, where the centre of 
gravity is situated close to the heavy metid nucleus, 
a small correction in the effsotive moment of inertia 
I arises from the oontnbution of the eleotronio 
system To a high degree of exactness the moment 
of inertia uui be wntten os folbws 

/ - pr* + 4,. 

where p refers to the reduced mass of the molecule, 
deduced as before, and i* repreesnts the OMHiient 
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of mertia of the eleotronio sjnteim m the metal atom 
Aaaummg that the eleobonw system partakes fully 
m the rotation and vibration of the molecule, that 
IB, suppose there is no lag of tho inner shells m 
alummium, a rough estunation of this oorreotion on 
the basis of olassioal theory with eleotromo orbits 
leads to p* » 0 dl90, m good agreemrat with the 
speotroeoopio value A more refined calculation of 
the eleotronio eflpot, using methods given by Thomas' 
and Hfutree', leads to p* •• 0 51892 As a matter of 
fact, this vahie u m surprising agreement with our 
latest value, p* » 0 51889, obtamed from recalculation 
of the spectrum, based on improved measurements 
W Holst 
E HULTltfN 

Laboratory of Physii^, 

Umvemty of Stockholm 
April 23 


Enzyme Gitalysis of the Ionisation of Hydrogen 
Tan well known analogy between the colloKlal 
motallio catalysts and oertam enzjrmes early suggested 
to us the molusion of the latter m our survey of 
catalysts for the ionisation of hydrogen', and the 
woric of Stephenson and Stickland on hydiogenase ' 
indicated the most promising material for mveetiga 
tion Work has now been in progress for some tune 
on several strains of Baet Coi* and on Bact Aeuit 
LacBci, and wo wish to make a proluninaiy report of 
our re^ts — the more so as the announcement of a 
forthoommg paper by Hughes, Yudkm Kemp and 
Rideal inoludm a bri^ referenoe to work which may 
be following parallel Imes 
Wo have found that those bacteria arc able, like 
platmuni black, to catalyse the reaction 
HD + H,0 H. + HDO, 

and m the case of B Acidx Laetxex we have measured 

1 c 

the first order velocity constant (K ^ In at 
37° for a known number of organisms 
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The 'total' number of oigamsma was estimated by 
oompanaon with standard (killed) Buspensions, tho 
number hvmg by dilution and agar {fiatihoount The 
bacteria, which m each case were washed three times 
m 0 85 per cent salme (with centrifuging) and finally 
aerated before use, wnre presumably m the 'resting' 
state (so far as the Irving are oonoemed) Partially 
‘heavy’ hydrogen and the (deaerated) salme sus 
pension of the baotena were the only matenals 
present in the (sealed) reaction vessel, vdiioh was 
vigorously shaken 

B Cavanaoh 
J Hoaicm 

Umverslty, U Polamyi h 

Manchester 
May 17 


Breathing BIbvements of Whales 

Whales, when broathmg, usually keep on the 
move , the purpose of this letter is to explain why 
All aquatic air breathing creatures have to oontend 
with the risk of water entering their lungs Although 
the blow holes of whales are valvular and situated 
on the highest part of the head, these animals, 
usually, can only breathe with safety when their 
blow holes are at some height above tho suifaoe of 
the sea 

Owing to their shape, whales umially con only 
bring their blow holes mto a favourable position for 
breathing by coming up to the surface obliquely at 
some sp^ and as they only get timo to take a 
single breath, they have to repeat the performance 
agam and again The following extract from a paper 
by Raoovitsa' shows that this, m fact, is their usual 
behaviour 

Iho whale, having returned to the surface, after 
a long immersion, ermta a prolonged expiration, 
makes a short inspiration, divos a little, re spears 
to breathe, dives agam, and then many times m 
succession , thrai it makes a long inspiration and 
plunges mto the depths for a oonsidorable time” 
Again, ho says, 'the number of these mtennodiato 
immorsions before sounding variM according to the 
species In general, whale bone whales execute but 
a few, the toothed whales very many In all cetaceans, 
however, they bio oharaoterised by the followmg 
(2) the mtorval between the ro sppoaranoos is very 
tbort , (3) the animal dives only to a slight depth , 
(5) the wh^, during the tune it is under water, 
progresses iiuite rapidly, usually m a straight Ime ” 

■The effort that whales require to make on these 
occasions seems to depend on the roughness of the 
sea , and the height of the animal’s orown, on which 
the blow holes sre wtuatod, above tbs water The 
Greenland whale, or Bow head, is well off m this 
respect, owmg to its hi^ orown It m able to lie 
motionless with its blow holes a foot or two above 
the surface 

Exceptionally, whales sometimes breathe while 
lying motionlew at the surface Thu ^erally occurs 
where the sea u very smooth and applies more 
particularly to the Greenland whale and narwhal- 
whales that habitually frequent the loe 

The Greenland whale frequently breathes while 
motionless or nearly so Indeed, in narrow situations 
It is difficult to see how it can do othorwise. 
Sooresby* says, ‘ Several (Greenland) whales being 
astir and the weather fine, we sent all our boats 
m pursuit These whales were rather numerous, four 
or five bemg sometimes seen at a tune The usual 
stay of a whale at the surface for breathing u about 
two mmutes, seldom much kmger, but it was a 
remarkable circumstance in the conduct of these 
whales, that they remained regularly from five to 
fifteen mmutee at a time, and some, nearly half an 
hour before descending out of eight During this 
long mterval they wore generally qmte motionleaB.” 

Greenland vrbalea, when thoe u no loe, probably 
behave m the usual way This m fact seems to be 
the case Sutherland*, refemtig to Davis Strait and 
^ ‘fall’ of the year when there is no loe, says. 
Whales are vecy numerous and, at the same tuna, 
they are so wild that it is almost unposaible to 
approaoh them ” 

Nandbab are ' sometimes seen breathmg while 
motionless, partknilarly m very fine weather and m 
narrow sitaatMns These snin^ are provided with 
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a mibcutaneoua chamber connected with their single 
blow hole which may help to prevent water reachmg 
their lungs Sooteeby* says, “When respiring at tlu 
Burfare, tliey [narwhals] frequently he motionless 
for several mmutes with their backs and heads just 
appearing above the surface ” Where there is no 
ice they probably liehave in the usual way 

Blue whales are occasionally seen amongst the 
ICO , they sei m to avoid narrow situations and, when 
breathing, are usually on the move bcorosby says 
It [the Blue whale] seldom hca quietly on the 
surface of tho water but usually has a velocity of 
from four to five miles an hour “ 

In tho Greenland ties, outside the ice I have only 
seen Bottlenom whides breathmg while motionlces 
This occurred alongside and in Ice of tho ship whore 
the sea was very smooth Iho weather was fine at 
the tuno They formed an mterosting sight, and their 
breathmg maile a peculiar noise 

R W Oha% 

hixmuiith 
Feb 26 

Bi^ttoi^'^muiirioa *SoV***^"*" Anniisl Ecpoit of 

* Joumiil of a Vtnsae , p 2S7 

* V< yase of tbo £A FraMin and SopAia • 324 IflSO-SI 

* Aretio Rrglaiu 1 404 


Acuve and Inactive Forma of the Hormone 
Promobng Comb Growth 
Fi NK* has shown that tho hormoni promotuig 
comb growtli can only be extracted from tho urme 
of men m tho presence of largo quantities of acid 
(soc also Kabak') By means of acid extraction 1 
domonstrati'd the pnmenco of about 40 capon units 

r ir litn m hundreds of batches of normal urmc but 
could not detect even 20 units per litre by mjoctmg 
the fnwh concentrated unno itself 
I concluded that the hormone must bo present m 
tho urme m an mncti\e form, and therefore tried to 
isolate it in this state This has been acoomplished 
by extrnotmg fresh unno of men at its original pH 
(6 3) by means of butanol When testing this extract 
(after having token it up in oil) the reaction of the 
capons was negative to doses which would have oor 
responded to IS and 12 units pi r litro respectively 
Fr^ this it was supposed that the butanol extract 
oontamed the mactive form of the hormono for which 
I was seeking 240 ( o of this extract, oorrospondmg 
to 16 litres of urme, worn boilod for 8 hours aiter the 
addition of 20 gm of triohloraoetio acid Tho butanol 
was then washed with 10 por cent caustic soda and 
with distilled water, after which it was transferred 
mto oily Buhition and tested m capons The product 
gave i^itive reactions m quantities equivalent to 
27 and 40 capon units per litre 

It IS thus evident that the hormone promotmg 
comb growth is present m the unno of men in an 
inactive fonn, in which it can be extracted by means 
of butanol The maotive form oim be turned mto 
the active one by boilmg the extract with tn 
ohloraoetio acid 

A A Adub 

Oiganon Laboratories, 

Oss, Holland 
Apnl 23 

■ |tek Hsimr and A Lajvs fVw 8ae Abmt BM Mtt, 
*^lUlsk J M BiMrttul t 84 SM IMl 


A Provitamm A other than Carotene? 

A TUBBOT oonoentrate estimated by speotrographio 
and colonmetrio tests to oontam 60 per oont vitamm 
A (the vitamm A of Carr and Jewell* taken lo bo 
100 per cent) was uradiated in speotrosoopio alcohol 
m the complete abaonoe of air with light of wave 
length 300-390 mg Solutions contaming 0 0011 per 
cent \ itamm A were found to be onljc slightly afleoted 
by exposures up to three hours’ duration whilst 
aolutiuns contaming 0 00011 per cent were remark 
ably sensitive Solutions of this latter oonoentration 
were irradiated m lots of 60 ml for different periods 
and kept stirred during irradiation by a magnetic 
stirrer After irradiation of one lot it was evaporated 
vaeuo at S0° and brought to such a conoentration 
as was equivalent spectrosoopioally at 328 mg to a 
Hulntion oontammg 0 0011 per oeiit vitamin A Its 
absorption curve m the ultra violet and its blue 
value were then determmod 

Irradiation up to threo mmutes caused a deoreaae 
m E and blue units, so that the oonoentrate which 
had a percentage vitamm A of 60, now shows a 
percentage of 30 Furtlier irradiation caused a 
progressive morease m tho speotrosoopio and blue 
values, rt ai hing a maximum after twenty one 
mmutes irradiation when for the oonoentrate, a 
peroentago vitamin A of 140 was given by the 
rosoopio value, 130 by the blue value Fur 
irradiation caused rapid destruotion of the 
vitamin 

Tho non irradiated oonoentrate m the bhie value 
tost showed a band at 666 rag , after three minutes’ 
irradiation the band had ohuiged to 676 mg , after 
twenty one mmutes, 676 mg Thus the chromogen 
responsible for the 666 mg band » the precursor of 
the 676 mg chromogen, which is either a purer vitamm 
A than that of Carr and Jewell or a sterol with very 
much higher spectroscopic and colonmetrio values 
A report of these experunents has been sent to 
the Btochenuoal Journal 

Euobkb Boyu 

Killean, 

Cloughogue, 

Newry 
April 23 

>N4TVSS 111 88 Jan 81 1833 


China and the Maya Calendars 

With roferenoo to the note on the above subject 
m Natobb of January 13, p 68, the resemblances m 
the calendar systems seem to be exaggerated by 
Dr Kiang The Chmese day count follows the 
numbers 10 and 12 (l o M » 60) The Majra follows 
the numbers 13, 20 and 366 for the calendar round’ 
of 62 vague years and the ftirther factors 18 and 20 
for the long count Apart from the mere prmciple 
of a continuous day-oount with more than one 
oonourrent numerator, the agrooment is slight 

A more stnkmg ‘oomoidenoe’ is the use of the 6 
epegomenal days and the taboo during them, which 
agrees with EjQrptian practice and so lends support 
to Prof Elliot ftnith’s diffusion theory 

Hbbbbbt Chatust. 

Whangpoo Conservancy Board, 

Shanghai 

7 
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Researcl 

Prehtitonc Lmcdnshuc The tint section of a survey 
of present knowledge of the prehistono arohnology of 
Lmoolnshue by Mr C W Philkps is published in the 
Archaoiogteal Journal, 90 The county falls into well 
defined geographical divisions, of which the most 
important are the tnaikcd oohte ndge called Lmcoln 
Edge and the Wolds There are two areas of low 
country, one, to south and east on the shoree of the 
Wash, continuing round both sides of the Wolds and 
the other, the Isle of Axholme, on the west side of 
the outfall of the Trent uito the Humber Although 
the geology of the lower grounds is not very conducive 
to prehistoric occupation, one of the surprises of the 
county archtsology is the relatively considerable 
occupation of low lying lands at several penods 
There is little evidence of occupation of the county 
area m lower and upper palasolithio tunes In the 
microhthic period two areas of exposure of sand show 
evidence of occupation Riaby Warren being regarded 
us the type site of Great Bntam for this peri^ In 
the neolithic period the discovery of nine, or possibly 
ten, long barrows on the Wolds has been one of the 
recent archtBologioal surprises Ihe builders wire 
Windmill Hill folk Other neolithic objects excejit 
finds m the neighbourhood of Orant^m and at 
Risby Warren belong to the Wolds The distribution 
of Farly Bronse Age objects is such as might bo 
expected when mtniders from the North Sea were 
making their way mto the county by the Humbtr and 
the Wash The distnbution of beakers and doggers 
IS entirely riverine, and there is evidence of only one 
landing on the coast The destruction of roimd 
barrowM owing to agriculture has been great The 
majority stand on hig^ ground away from the settle 
ments In the Middle and Late Bronze Ages the 
distribution of the population did not differ materially 
from that of the early period of metal, being confined 
mainly to the valleys In the roidille period the 
whole of Lmcoln Edge from one end of the county to 
the other was occupied A novel feature was the be 
ginning of the concentration around Brigg where a 
great dugout boat was found m 1886 Among gold 
objects found in the county two are important a 
gold armlet, now lost, and a tore with Y shapod 
section from the We of Axholme 


Pie-Conqucst Mexico In the fifth issue of Ibero 
Amertoana, the pubhcation of the University of 
California Press which is devoted to the study of 
material relating to the geography or ethnology of 
Central Amenca m early Spaasdi records. Dr Carl 
fiauer has reconstructed, so far as is possible, the 
distribution of abongin^ tribes and Unguages m 
north western Mexico, thus supplementing, and m 
some mstances revising, the linguistic researches of 
Swanton, Thomas and Orozco y Berra The observa 
turns used are drawn from records dated between 
1S31, when Nuflo de Ouzman first entered the 
country, and 1768, whm the Jesuits wore expelled 
and the mission system began to come to an end It 
IS not possible to confine the study of pro conquest 
conditions within narrower ohiraologioal limits, 
owing to the fact that while in the north Spanish 
mfluenoe was not felt until the end of the seventeenth 
century, m the south oatastn^e overtook the native 
peoplea at once Indians fbom central Mexico settled 
the country, m part as a replacement of the native 


h Items 

on the land, in part as a baboo class intervening 
between the Spaniards and thi mdigonous popula 
tion Wars, m which they suflored from the attacks 
of both Bides, and tlie exploitation of the mmos, were 
alike disastrous to the sedentary Indians, yrhile m 
Sinaloa and Nayarit aborigmal conditions are im 
possible to recover owmg to the establishment of 
etifomtenriai (villages granted as private possessions 
to indivuliials) m the sixteenth century, the grantees 
making good any dnhoitncy m the labour supply 
by the importation of laboiu- from outside, m some 
mstances negro labour which rapidly brought mto 
exisitnco a mulatto population It would appear 
that the Aztec migration myth which asserts a wide 
spn ad distribution of Aztec people and culture, rests 
on tho foot that Aztec speech was mtroduced as a 
matter of convenience into non Aztoc areas by 
colonial settlers The Artee place names quoted m 
evidence are lu reality translations of mdigenous 
names 

Characteristics of Tumour Cells Prof Warren H 
Lewis summarises in Some C haractenstios of 
Tumour C ells (News Bulletin, Carnegie Institution 
Washington) tho princiiial diffen noes between normal 
and tumour colls In the body, malignant colls show 
uncontrolled disorderly growth lack of useful funo 
tion, rapid cell death, transplantability from animal 
to aniinal, mjurious effect on norm^ tissues and 
acid metabolism The differences scon tn n/ro are 
more granular cytoplasm more refractive fat globules, 
smaller mitoohondna, and no increase m neutral red 
granules The nuclear membrane is thicker, nucleolar 
material mcreasod and the nucleus itself apjieais to 
be more granular Iho colls migrate more readily, 
and their shapes and general character m oolonies 
help to differentiate them from one another and 
from tho normal cells 


Life-Cycle of a Human Echincstome Marcos A. 
Tubangui and Antonio M Pasco {Philippine J Sci , 
61, 1983) have elucidated the life history of Ednno 
atoma (Euparyphium) ihoanum a small human 
mtcetinol trematode discovered by Garrison (1908) m 
Manila The hfe cycle conforms to that usual for 
echinostomes Two molliuoan mtermcdiate hosts are 
mvolved , m the first, a small fresh water planorbid, 
ore found the miracidium sporooyst redia and 
daughter redia stages, and from the lost named the 
oercaruB escape and encyst m any of the common 
fresh water snails which form the sec ond mtenpediate 
host Tho adult flukes wore obtamed by feeding 
encysted oeroarue from these snails to rats, a oat and 
two monkeys and it is concluded that human m 
festations are brou^t about by consumption of raw 
or msufflciently cooked snails harbouring the encysted 
ceroarue The limited geographical distribution of the 
fluke IS explained by the obwrvation that the habit 
of using raw snails as food is found only m the north 
west provmoes of Luzon, that is, among the Ilooanos, 
The vanous stages are described and figured 

Histology of Bys Mutants in GomiMm A senes of 
colour mutatioiui' In the eyes of the Amphipod 
Oamnarua duoroum are well known to bo mhented as 
Mendelisn diflecenoes Wolsky and Huxley (Proo 
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Roy Soe , B, 114 364) have made a study of the hu 
tology development of the eye m the vanoua 
mutant types m eompanaon with the normal Eye 
colour mutants, such aa red and no white, differ 
from normals only m pigmentation, while suoh eye 
struoture mutants aa albmo and colourless show a 
structure which is markedly abnormal, tlie animals 
being blind Ihf genee for the latter class of mutants 
might be likened to timed bombs \diioh completely 
derange the development of the eye and adjacent 
structures Ihe rate of development of the optic 
tract IB slowed doYm and inhibited, especially m its 
distal portion, the retmular eella are defliient in 
number they fail to arrange themselves m groups of 
five and soon degenerate, while the mteratitial colls 
show signs of hypertrophy The crystalline forming 
colls fail to fonn normal cones In explaining these 
results the followmg prmoiples are utilised (1) 
alteration in the rate of a differentiation process, 
leading to inhibition , (J) an mtonsity gradient in 
the amount of mhibition , (3) development proceed 
mg centrifugally m the optic tract , (4) stniggle 
between parts hading to failure of the retmular oells 
and multiplication of the mtcntitial cells , (fi) effect 
of the nervous aystcin In the albmo mutant, both 
the block melanin and nd lipoohromo pigments ore 
absent because the letmuhe m which these pigments 
normal!} appear are siippresseil 

Chromctcmc Structure in AUuun A detailed mvesti 
gation of chromosome structure ui AU%um, by Prof 
1 K Kosliy {J Hoy Vtcro S'oc , 63, No 4), mtro 
duces several new oonoeptions Tlic vrork of several 
Other mvestigators is confirmed m showing that the 
chromoaurae is a double struoture throughout the 
mitotic cycle Kosliy goes further and shows that the 
chromomeric appearauoe frequently found m chromo 
somes 18 due to the close intertwuimg of two spiral 
chromonemata He also finds that the spiral of the 
chromonoma is reveroed at the pomt of the spindle 
fibre attachment oonstnction This is the pomt 
where the daughter chromosomes bogm to separate 
m metaphase But before this has happened, each 
daughter ohromosome has undergone a spht mto two 
(.hromonemata This is not a straight longitudinal 

lit, but a spiral Ime of cleavage At about the tunc 

IB spiral cleavage appears, the two daufj^ter 
chromosomes m which it occurs unwmd from each 
other just before the anaphase This unwmding 
proceeds from both ends towards the oonstnction 
where the reversal of the spiral takes place, this null 
pomt bomg regarded as a fulcrum The anaphase 
and telopluiso chromoHomea tliua contam two spiral 
chromonemata owmg to the spiral split m pro 
metaphase In late tolophose we two threads are 
found to approximate very closely due to the elonga 
turn of the chromosomes, and their duality is thus 
obscured, but it reappears m the following prophase 
These observations have significant beonngs on 
various current views in e}rtology and genetics They 
uphold the ohromoneina aa against the chromomeric 
theory, and strongly support the generally accepted 
view that the anaphase and telophase ohromosomes 
are double 

New Ocntians Capt F Kmgdon Ward writes on 
“Some New and Rare Oentians" m the Qardenen’ 
OkroMoU of April 21 The wet sone to the south of 
the Great Wall of China provideB a suitable habitat 
for Oenttana otylopkora, 0 g^lvootnata, Q otiuihfoha 
and others, whilst the dry regions to the north of the 


Great Wall have other species There is a fiirtber 
subdivision of the dry parts mto forest and grassland, 
each with its own gentian flora, though some species 
are very widely distributed 1^ notes also molude 
descriptions of several gentians mtroduoed by Capt 
Kmgdon Ward ftom Tibet lost year 0 Waltonu, 
O Qeoryu, O Indtotoma, O filukyla, O Ward**, Q 
nno ornata and O detonoa are described, m addition 
to the three mentioned above The Lho^ gentian, a 
mat forming spocios, was found among the grassy 
slofies of the snow range at 14,000 ft , and promises 
to he a dehghtfiil plant if it can be mtroduoed to 
cultivation 

Geography of Earthquakes In a long article m 
MaUnaux pour I Etude des CalamUdo (No 80-31, 
1033) entitled Die Anthropogeographischo Bedeut 
ung der £rdbeben". Dr W bevent gives a usefhl 
summary of the geographical distribution of earth 
quakes m recent times with special reference to the 
more destructive ones A map shows the number of 
shocks during the last century This part of the 
memoir is followed by a discussion of the effects on 
soil, ilrainage, climate, human distribution and the 
works of man Finally, there is a study of the 
moasiires of prediction, security and relief The 
whole 18 well documented, and may usefully servo 
as an introduction to the subject 

Wind Structure As a result of the special mquiry 
mto wmd struoture that was carried out at Ctwdmgton 
a few yearn am, by the Airship Services Division 
of the Meteorologies Office, Mr C 8 Durst formed 
a novel theory of wmd struoture that explains many 
features shown on oontmuous records of the speed 
and direction of the wmd suoh os those obtainable 
with the aid of the Dmee’ pressure tube anemometer 
In addition to the rapid and irregular fluotuatioos 
of speed and direction that are regarded os the 
reeult of irregular eddiee with axes inclined m all 
directions, caused apparently by the striking of air 
against obstacles. Durst found largo excursions of 
the speed and dimtion pens, genei^y lasting 1-80 
mmutee and showmg os a rule a rapid mitial morease 
of speed followed by a gradual decrease accompanied 
by moreosing small disturbances of the frictional type 
just deecnb^ There was abundant evidence that 
the mitial B(|uall corresponded with the arrival of 
faster movmg air firom a hi^er level, and that the 
vdiole phenomenon up to tlm beginning of another 
sudden increase of speed was associated with a local 
oonveotional circulation which ho termed a ‘cell’, 
this circulation being superimposed on the general 
drift of the wmd Mr Durst has recently discussed 
the onomograms fWnn a number of places with 
anemometers having widely different exposures from 
this pomt of view (Quart J Roy Mel 8oe , Oct 
1988) It IS found that over the sea the fnoticnal 
eddiee are better developed m air of equatorial 
ongm than m polar air, doubtless because the mnease 
of wind with nmgbt » greater m the equatorial air, 
but that, given sufOoient vertical stabihty m equa- 
torial air over the sea, smooth flowing air con penist 
with higher speeds than than over ogncultural land 

Acuity of Vistoa Kruysuyk and Zwikker (Phynea, 
1, 4 , Feb 1984) have published an account of experi- 
ments m which the acuity of vision was tested at 
different mtensities of lUumination, using as a criterion 
ttie recognition of small solid (Ejects These were 
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plBoed m effect at variable dwtenoM ftoro the obterver 
Tte acuity of vuicm was tested for several observers 
in white and m monoohromatio sodium light The 
ourvea oonneotnig intensity of light with acuity of 
vision sloM upwards, following roughly a 1 power 
law, and show m general a bending over (saturation 
effect) at hig^ Lght intensitiee, but this effect is 
much more znariced for some of the test objects than 
for others For the lower intensities of illumination, 
the acmty at given mtensity is much better for sodium 
light than for white light, but they tend toward the 
same saturation value The acuity is considerably 
greater and the effort of disoninination is less for 
two-eyed than for one eyed seeing 

Valve Amplification at Radio-Fiequencics A paper 
publishod by Mr F M Colebrook m the Journal of 
tho IruMutvm of Eleetrusal Engtnoers of February 1934 
disousses the relative merits of screen gnd valves 
and three-electrode valves for amplification at fie 
quoioiee of the order of a miUion cycles per second 
Voltage amplification by means of tuned ciromts and 
screen gnd valves is lunited by conditions of stability 
and by the curvature of the amplification char 
actenstio In the reception of broadcasting m par 
ticular, this curvature of the charaotenstio may lead 
to a reduction m apparent selectivity due to cross 
modulation, and an uinvase in background noise 
This effect is illustrated in the paper by typical 
measured amplification charactonatioa An arialysui 
of a tnode amplifying stage shows the possibility of 
secunng inherently stable tuned circuit amplification 
by using a buffer valve stage to mmimise the effects 
of Uie input impedance of the amphfying valve A 
ineasurament of such a stage at a fibquoncy of a 
million cycles per second gave results in agreement 
with theory and showed that an output of about 
100 volts could be obtained without appreciable 
curvature of the amplification characteristic Thus, 
although the three electrode amplifying circuit may 
not be preferable to the screen gnd stage m all oases, 
it should facilitate reception at laige power output 
with a minimum of audio frequency amplification 
With this object m view, special emphasis is laid m 
the paper on the desirability of makmg a simple 
modification to the design of the standard reoeivmg 
tnode m order to reduce the capacitance between 
the gnd and anode, 

Brnimon of Electrons in Chemical Reacuon Denisofl 
and O W Richardson have mblished {Proc Roy 
8oe , A, March) a further instalment of the work on 
the emission of electrons when gases at low pressure 
react with sodium potassium i^y A refined re 
mvestigation of the reaction with ^osgone has been 
made in order to determuie the energy spectrum of 
the emitted electrons with oonsiderablo accuracy 
fhe pimer summarises the general conclusioiis 
reaohM by these and by the former experiments — 
It 18 found that the energy diatnbution is not Max 
wellian, as was formerly suspected, but that the 
distnbution curve rises to a Tnagunnm at a oertam 
energy and falls nearly to sero at a oertam maximum 
energy, Em Beyond this there is a very small tail, 
like that observed for the photoeleotno effect For 
the chlorine ocmpoimds studied, Em + D vi & con 
stant where D is the dnsooiation energy of the 
compound The auUmn account fbr the diistnbution 
by suppoemg that the reaction between the metal 
atom and a chlorine atom to form a polar bond 


may be effected by a three body collision m which 
a metallic conduction electron carries off the suiplus 
energy of the reaction The maximum energy Em 
IS thus the chemical reaction energy dimmislied by 
the work fonction of the metal Hus result appears 
to agree with experiment 

Hydraaoic Aad Most of the reactions of hydrasoic 
acid, UN„ support the conclimon that it is an 
ammono nitric acid 

HONO, + 2NH, - H-N-N=N -I- 3H,0 
(Franklm, J Amer Chom Soe March 1934) The 
potassium salt can be obtamed by the reaction 
KONO, + 3KNH, - KN-N=N + 3KOH -f- NH, 
The action of the acid on metals is m many woys 
analogous to that of nitno ( aquonitnc ) acid the 
evolution of hydrogen reported by previous expert 
monters does not occur with zinc, iron, manganese, 
nickel and copper, the products being the metallio 
azides, nitrogen (previously mistaken for hydrogen), 
and ammonia with small amounts of hydrazine , 
with magnesium (which also gives hydrogen with 
very dilute mtric acid), some hydrogen is also evolved 
A moehanism of reduction of the hydrazoio acid is 
suggested Hydrazoio acid does not dissolve gold, 
it will do BO (as well as platmum) if muted with 
hydioohlono acid, and the aqua regia*' heated with 
the metal The mixture of acids alro slowly evolves 
olilormo on boiling Ferrous azide is converted mto 
feme arido when heated with excess of hjidrazoio 
acid , hydrogen sulphide is nitridised’ (rather than 
oxidised') to sulphur, and sulphur to sulphuric acid 
by hydrazoio acid, and a stannous salt can be oon 
vert^ mto a stannic salt by a fUsion reaction with 
sodium azide Stveral organic reactions are also 
m agreement with this structure It may bo men 
tion^ that them is physical and physioo chemical 
evidence besides the chemical evidence given in 
Franklm's paper, that hydrazoio acid and its salts 
have not the nng structure often given but a 
linear structure H— N—N=N or more strictly, 
H— N— N:?N, as proposed originally by Thiele 

Stellar Photometry m the Infra-Red A new type of 
photoeleotno photometer employing a osssium oxide 
cell, has boon dosonbod by J S Hall {Aatrophyt J , 
79, 146) It IS only possible to use this type of cell 
for stellar photometry if it is cooled to about —40° C 
by means of solid carbon dioxide, m order to reduce 

dark current*, or current which fiows when no 
hght strikes the cathode The colour curve of such a 
cell shows groat sensitivity m the infrared, and 
mtensity measurements may be made at well 
separate effective wave lengths A detailed de 
Bonption of the apparatus is given, as used m exm 
junction with the Loomis cmlostat telescope of the 
Yide Observatory The Pleiades wore used for 
calibration purposes, and colour observations made 
on 347 Stan and on the variable star CGeminorum The 
phases m the light curve of this variable as observed 
m the mfia zed are later than those observed m the 
visual, corresponding to the previously noticed phase 
difference between onaervations m the vwual arid the 
bhis regions An interesting suggestion is mads as 
to ttie possibility of flndmg the abeohito magnitudes 
of giant stars of latwr qieotral types from aoourately 
measured colour excesses, observed m this manner 
in the infra red 
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Dipole Moments and their Interpretation 

F FW branohea of physical ohemistfy can show m by WiIIuuim and by Oirard The latter find* anomalies 

more rapid development than the study of m the shape of the dispersion curve for glyoerul 

dipole momenta Tho theoretical work of Debye which he aaonbee to the proaonce of two species of 

goes back to a discussion of the Moaotti Clausius moleoulea, namely, normal and associated moleoules 

equation m 1912, but the experimental work really Gironl also notes some cunoua empirical relations 

begins with Zahn’s ineaaurements on goaoa in 1924 between tho dielectric properties of hydroxyl com 

and tho work of Smyth, Williams and others on pounds Thus for the normal aliphatic aloohola 

solutions a few years later To day, values of tho from propyl alcohol upwards, the product of tho 

dipole moment have been dotorminod for moro than a molecular weight and the dieloctno constant at 20“ C 

thousand substanoea, and mcaaurementa of du lectno is nearly oonstant 

properties are implied to such varied topics as the Another group of papers was ooncomed with the 
determination of valency angles, tlie sue of ooUoid problem of free rotation There is, of oourae, a mass 

molecules, and the order of tho boihng points of of chemical evidence in favour of hree rotation about 

isomeno substances It is not surprising therefore a single bond More accurately, it should be said 

that the discussion on The Determination and that if isomorides exist which difler m structure 

Interpretation of Dipole Momenta ’ held by the merely by the relative angular onentatiim of groups 

Forney Society at Oxford on Aprd 12-14 attracted about a single bond, then these isomendea are so 

a large number of British and foreign workers m readily mteroonvertible that they cannot be isolated 

this Held The outstanding figura was, of oourso. Dipole momente give a good d^ more information 

that of Dobyo , those who attended the meeting will about such rotations Thus tho existence of a dipolo 

long remember his shrewd comments on every paper, moment for hydroqumom dimethyl ether is explained 

his gonial smile and his cigar which served so aptly by the rotation of the — OMe groupn about the C— O 

as a modi 1 of a dipole bmd Williams and others liave disoussed molecules 

It 18 only possible to mention a few of the many of tho type of ethylene diohlonde and distinguished 

papers which were read The hrst group was con three extreme oases (o) the repulsions between the 

oemed with the determination of olcctric moments chlorine atoms fixes them in the (rans position 

of molecules It seems to he generally agreed that giving p — 0 , (6) the ohlonne atoms aro fixed in 

atcmio polarisations aro small and aro rarely greater the cm position and p 3 6D , (c) the CH,C1 groupi 

than 0 c 0 Anomalous dipole moments can now no rotate freely about the C -C axis with all orionta 

longer be ascribed to laige values of Px On tho tions iqually probable and p 2 SD Zahn has 

other hand, tho work of Horst Muller, Jenkins and measured the dipole moment of ethylene diohlonde 

others shows clearly that the magnitude of tho dipole m the vapour state and finds that it vanes with 

moment deduced from measurements m solution is temperature from 1 12D at 32” C to 1 04D at 

influenced by the dioleotnc constant of the solvent 281” C This is interpreted os indicating that the 

A number of formulas connecting measured polarisa trans position is tho most stable, and that moreasuig 

tion and dielectric constant were discus^, but thenna) vibrations give oscillations from this position 

much moro work on vapours os well as on solutions The problem is, however, one which deals with 

IS needed before the solvent effect can be accurately phenomena on the atoimc scale and can only be 

detorminod solved satisfactorily by the mothods of wavi 

Debye’s opening paper oontauied an account of moohatuoa An lUumuiating discussion of the restnc 
novel work by Martin on dieleetnc losses m dilute tion of free rotation in molecules of the type 

solutions of a polar substance in a non polar solvent XCH,CHtX was given by Lennord Jones From 

Following MeJsch, the thermal expansion of the suitable molecular models a wave equation was set 

solution was used ns a deheate method of measuring up ami on equation obtained which accounts quan 

the heat developed by absorption of electrical titatively for the change of dipole moment with 

energy Non polar substanm s gave neghgible boating temperature 

but polar substances showed a marked effect Thus Another mteresting quantum discussion of u 
with 0 1 molooular solutions of orthodiclilorobonzono similar problem was given by Penney and buthir 

(|t >- 2 2AD*) and paradiohlorobcnxene ((i 0), tho land on the structure of hydrogen peroxide and 

rolativo heating effects were in tho ratio 310 1 hydraame These molecules give unexpectedly largi 

Theory indicates that the effect should bo pro dipole moments, which have been ascribed to frw 

portional to the square of the dipole moment p, and rotation An examination of the problem by quantum 

from tho measured energy absorption the relaxation mechanical methods shows that tho roam forces 

tune of the polar molecule can be computed In detennining tho structure of the molecule are not 

accordance with elementary theory, this is found to the electrostatic repulsion between the tenninal 

be of the order of 10-“ seconds for solutions in hydrogen atoms but the mtoraotion between the 

solvents of low viscosity, such as benzene The electron clouds associated with the oxygon atoms in 

elementary theory assumes sphenoal moloculos and HOOH and the mtrogen atoms in H|NNH| The 

Stokes’s law, and tho experimental data diverge most stable configuration for hydrogen peroxide is 

considerably from the predicted results It soems a skew one m which the planes through the 0—0 

probable that further mvostigations along thoso axis and the H atoms are nearly at right angles In 

lint a may givo mformation about the shapes of other words, tho most stable position is about half 

molooules way between the cm and trana positions A smular 

Determinations of relaxation tunc from measure structure is found for hydrazme , for both sub 

ments of anomalous dispersion at high radio fro stances the observed dipole moments are m fair 

quencios were discussed m the papers contributed agreeuent with the values caloulated for tho skew 

•D Is the srbva tnH, 10>* sas OQi configuration 
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A groiq) of papers was devoted to the discussion 
of resonanoB phmomena Here one is oonoemed 
pransrily with the rapKi oeoiUation of eleotrons 
ktween different positions m the molooule, and not 
with the movements of nuclei as m the free rotation 
problem The problem of the stnioture of the organic 
asides was discussed by Sidgwiok The asido ion 
has undoubtedly the Imear stnioture , 

for the covalent oi-ganic azides three structures are 
possible as shown bolow Paraohor and volatility 
favour I, whilst chemical reactions, electron difCrac 
tion, and recent crystal structure ineaHurements 
reported by Bernal mdioate a linear structure, II 
or 111 Thu dipole moments of a number of azides 
give for the moment of the Ph-N| group about 1 SO 
IluB 18 scarcely larger than the moment of the Ph N 
group, so that the links in the N, group oontnbuto 
very little to the moment II and III should give 



I II III 


large ooninbutions m the HenscH indicated by the 
arrows below the formubr, ho the dipole momints 
seem to favour stnictura I This is, however quite 
incompatible with the electron diffraction and crystal 
meaKurementR 

The low moment cannot be retoncilod with a 
linear arrangement of the nitrogen atoms by postii 
lating tautomerism m the chemical senHu of the 
word between forms II and III If the tune of mter 
change between the two forms is less than the 
relaication tune (c 10-'* see ), then each form would 
orient under the influence of the ap[ilind bild and 
the observed moment would be laige although the 
two forms have moments of opposite sign Quantum 
niechanital resonance between the two forms with 
an interohange tune of the order of 10"" sec would 
account for the observed moment hor this to occur 
it IS necessary for the two forma to have mjual or 
nearly enoigies bidgwick has computed thi heats of 
formation of the N, group making certain plausible 


assumptions with the following results 

1, 170 k cal II. 191 k oal HI. 180 k oal 
The observed value calculated lh>m the heats of 
combustion of on^io azides is 211 k oal This 
seems to exclude X and is compatible with reHonanoe 
between II and 111, since resonance incroasns the 
stability of the molecule and would increase the heat 
of formation 

Tlie vector addition of dipok moments and the 
calculation of valency angles were considered in 
another group of papers The chief diffloulty met 
with m this field is the unoertam magnitude of the 
mteraction between two dipoles m a molecule or 
between a dijiole and the polarisable part of the 
same molecule Hampnon described a method of 
eliminating such errors oonsidermg the moments of 
a senes of compounds, for example 

Q 'Q 'Cl 

0 0 0 

d d 

where X is a group of known moment Jrom the 
throe measured moments it is possible to fix uppor 
and lower limits for the valency angle and to estimato 
the magnitude of the porturbmg induceil dipole 
along the X 0 axis lor the oxygen valency angle 

consistent values of about 130" were found , 

the mduced dipole was small when X was Cl 
but when X was NO, ainuunt«xl to half a Debye 
unit 

B mally mention must be made of the remarkable 
results found by Hossol for cortam cyclohexane 
derivatives 1 4 diohloro , dibromo and di lodo 
cyclohexane were found to have zero moment m 
solution in benzene Tins result is not easily reconciled 
with the usual view that cyclohexane derivatives 
consist of a tautomerit mixture ot two stramkes 
forms with a non planar configuration 

8 S 


University Sutistics of Great Bntain 

U NIVERSITY statistics of Great Britain for half were nut pursuing regular oouibob loading to a 

the year 1932-33, recently issued by thn degree or diploma 

Umversity Grants Committee*, show that the A regional distribution of the full tune students 
attendanoe of students has been well mauitained givns to London, 24 per cent , Oxford and Cam- 

and university finances have a healthy appearance bndge, 21 per cent , provmcial iinivenitiea of the 

It would seem that the measures token to temper Midlands and northern England, 21^ per cent . 

the effect on universities in Great Britain of the Readuig, Southampton, Exeter and Bristol, (I per 

molement economic weather prevailing in the post cent ; Woles 8| per cent , and Sootland, 22 per 

few years have achieved their object The enrolment cent 

of full time students has been gradually rising smoe Students from abroad, that is. fmm homes outside 
1924-25 and showed last year a further increase of the British Isles, numbered A,870 — about one tenth 

1 2A6 — 1,267 more men and 12 fewer women Of of the total number — oonsiderably more than half 

the aggregate total of 50, IM, five per cent were of Ihem bemg from countnes withm the British 

migag^ m research and other advanced work. Empire these show, however, a tendency to 

seventy seven per cent were reading for a first degree deoreaso m proportion to those from foreign countnes 

and eighteen per cent for a diploma Part time The following table gives particulars m respeot of 

■ " ■ umversitieswheresuQh visitors from abroad were most 

nuroerouH, showing ( 1 ) full time students from places 
outside the Bntiah Isles but withm the Empire, 
(2) those firom foreign countries, and (3) the 


students numbered I8,mu, ot whom rather more than { 
• Cnlventtjr Gnat* Ooamtttse Sstam* ftva UolTmlths and : 
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peroentage of (1) pita (2) to the total number of of univMBity odminatrative authontaa amoe the 
BtudentB national financial onaa of lOSl Evidenoe of the 

ftoB abnMd (F«r oat) efieotivenew of their control a to be found m the 

( 1 ) (2) (3) foot that there were only four matitutuna the 

London 1 191 674 16 accounts of which showed deficits on tile year and 

Boh ofEconoroioe 141 234 39 in only one was the deficit of any substantial amount 

Imperial College 163 60 20 The aggregate amount of debt on capital account 

Uniwrsity ( oil 221 118 17 at the otoae of the year was about one million pounda, 

Guy’s Hospital 99 18 14 or one sixth of the aggregate annual moome 

Bt Bart s Hospl 78 34 16 Expenditure on libraries is dissected in a special 

Oxford 290 234 11 table which shows that of the total, £210,766, six 

Ciunbndge 346 102 9 teen per cent was on account of purchase of 

Birmuigham 28 86 11 penodjcals, the increasing number and cost of which 

Edmburgh 329 176 14 was already three years aro, when they were 

ht Andrews 14 87 11 responsible for little more uum ten per cent of 

library expenditure a source of embarrassment 

In \ lew of ourrmt oontrovenies and world wide Four London institutions now make their first 
perplexity m regard to economic doctnne, it is note appearance m the returns the Courtauld Institute 

worthy tiiat the London School of Economics draws of Art first opened m October, 1932 , the Institute 

so many students from abroad of Education (formerly the London Day Traming 

Analysis aooording to subjects of study reveals College) transferred the control of the London 

a substantial mcreaae of 807 (eig^t per cent) in the County Council to that of the University of London 

number of medical students and a fallmg off of five m September, 1982 , the Institute of Histonoal 

per cent under agnoulture Reeearch statistics of which were previously not 

University finanoes, which are to a large extent differentiated in the returns from those of the 

dominated by State aid — parliamentcuy and local University of London as a whole , and the School 

authonties* grants together amounting to 44^ per of Slavonic and East European Studies transferred 

cent of the aggregate of imiveraity inoomea — have foom King a College to the University of London in 

called for close and unrenutting attention on the part August 1932 


Quantitative Methods of Biological Assay 


T HFRAPb UTIC substances which cannot ytt be 
completely defined by their physical and 
chemical charaotenstics, con only be us^ with safety 
when their activity has been determined by testa on 
animals The accuracy of such tests has boon greatly 
increased dunng the last decade especially since it 
was realised that large numbers of animals must be 
used m taoli assay so that the average response of 
a group of animals can be determmed, ^lowonco thus 
being made for the differences m response of the 
mdividuol animals Such testa may bo of two typos 
either the response of each oniinal to the dnig is 
accurately measured, for example, the effect of 
insulm upon the blood sugar of the rabbit , or ob 
sorvation is only made as to whether some specific 
effect IS product or not for oxomplo, the offset of 
msulm upon the mouse, when the cod pomt is the 
ooeurrenoo, or not, of convulsions Gaddum has 
recently made an analysis of the latter type of test 
and his report should be of great value in the inter 
pretation of the results of such experiments * 

In teats of the all or none' or ‘quantal’ type it is 
now usual to inject several doeee of the substanoo 
under test into a aenea of animals ten or twenty or 
more being used for each dose, and to plot the per 
centage number responding on each dose against the 
dose given The curve wfauch is then drawn to pau 
approximately through the plotted pomts is 8 shaped, 
tire shape and slope of the curve being aharaotenatio 
for each combination of drug and test animal species 
It IS often more convenient to plot the ofleot of the 
drug agamst the logarithm of the dose (to base 10) 
instil of against the dose itoelf , the choraotenstio 
curves are then cosier to mterpret The most satis 
• XqMirti cm Bloloileal BtMidMib (1) Hrtliodi of Btoloahal 

iMia^ omw LoBdoOwfi ) li art 


factory index of the slope of the curve, and so of the 
umformity of the animals, is the standard deviation 
of the logarithms of the individual effective doses, 
which can be estimated with sufiloient aoouraoy by 
taking from the curve the log dose corresponding to 
84 per cent subtiaotmg from it the log dose cor 
responding to 16 per cent and halving the result 

Gtaddum also recommends that instead of using the 
percentage of responses on each dose as a measure 
of the effoof the normal equivalent deviation be 
plotted agamst the loganthm of the dose, smee this 
fomotion gives a more satisfootory measure of the 
effect than the peroentage does It is equal to the 
deviation from the mean, and is obtained m practice 
from tables When the normal equivalent deviations 
are plotted againet the logarithms of tiie doses the 
points so obtamed he approximately on straight Lnes, 
when the logantbms of the individiwl effective doses 
are normally distributed It is therefore usually 
sufiloient to use only two doses and to take the Imo 
joining them as an indication of the relation between 
the logarithm of tho dose and the effect This line 
IS completely deeonbed by oaloulatmg the dose which 
produces the effect m half the aninuds and the 
standard deviation of the logarithms of the individual 
effective doses 

The rmrt is illustrated by a number of curves 
obtamed by different obeerven m a8sa)rB of different 
drugs or hormones such as ouabam neoarsphaaomme, 
CBstrm and pneumooooous antibody The control of 
vanablee which affect the homogeneity of the animals 
used, such as their genetic composition, wei^t, am, 
sex, diet and environmental temperature, is olro 
discussed The mathematical aiguinent mvulved m 
the use of these curves is desenbed and, m greater 
detail the methods of oanymg out a test, two 
I examples being included 
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Umvemty and Educational Intelligence 

Cahbbidob — It has been leoonimended that one 
University leotureship m forostiy be tnmsforred from 
the Faomty of Agnoulture to the Department of 
Botany, and that the leotureship be called the 
Umvemty leotureship m forest botany 

Lomdov — ^The followmg appointments have re 
oently been made • Capt Q T R Hill to the Kennedy 
ohair of engineering (University College) , Dr L P 
Oarrod to the University readnship in bacteriology 
(St Bartholomew’s Hospital Medioal College) , Dr 
O R Cameron to the University rLsdenihip m 
morbid anatomy (University College Hospital Medioal 
School) , Mr. John D Cowley to the directorship 
of the Umvenity School of Librananship at Um- 
vemty College 

The Dunn eichibitions in anatomy and physiology 
for 1934 have been awarded respectively to Mr 
Alfred Cohen (Umvenuty College) and Mr A J 
Bemfeld (Middlesex Hospital Medical School) 

Waum — Umvenity College, Cardiff, has reoeived 
a further gift of £1,000 ftom the Rothsdhild residuary 
Amd It has been dcxiided to expend the greater part 
of the sum on library purposes 

Sir Howell Willuuns, of Corns, Mononeth, has 
promised £10,000 for the new college building scheme 
of the University College at Aterystwyth This 
scheme is estimate to oost £800,000 Lady Qladstone 
of Hawanden has offered to endow two Rendel 
Memorial Scholarships as a memorial to the late 
Lord Rondel 

The University College of North Wales at Bangor 
celebrates its jubilee this yoar 


Histoby and geography teaching, oonmdered m 
relation to the problems of 'moral disarmament’, is 
dealt with m several papers published m the 
Deoember issue of the Lea^e of Nations’ Educatwnal 
Survey There is, first, the full text of a lecture by 
M Maurette, assistant director of the International 
Labour OfBee, giving a vivid presentation of methods 
whereby history aha geography teaching m primary 
and aecondary schools may he^ their pupils to grow 
up “to realise the only hope for the salvation of 
man on earth and the law which must govern the 
inhabitants of a globe whose limits are shrinking 
daily and whose different parts are beoonung m 
oreasmgly members one of another’’ It la followed 
by two authoritative eomntwmguds oonoluduig an 
aonmonious debate provoked ly an article which 
appeared m a previous issue of the Survey The 
position of the writer of the article, Mrs Corbett 
Ashby, as a delegate at the Disarmament Conference 
neceasmly agmvated the eenonsnnss of her aoousa 
tiona that ^^timal and laoial animosity are 
moulcated by teaiAers m obedience to false 

ideals of mombty’* A oommumoation from Dr 
C W Kimimns moludes a memorandum by Dr 
C B Firth on the geoeml oharaotenstios of tiie 
way m whuh children are now enoouraged to learn 
history m Engliah aohools, and emphaaises that for 
the last twenty yean the kmd of geogn^y tau^t 
m the majority of sehoob m EngjaiBl has been 
equally unlike anything that Mrs Aahby desonbed 
and r^htly oondemned. 


Saence News a Century Ago 

“Great Pomti m Elcctnaty" 

In 1834 Faraday was approaohmg the end of the 
electro chemical reaearohea which had occupied him 
for the previous two years His paper on the 
'Eleotnoity of the Voltaic Pile” was road before the 
Royal Society m June of that year, and a few days 
earlier, on May 29, he wrote m his Duuy a short 
passage whioh gives an mteresting mdication of his 
ideas on olectrolytio oonduotion at the time He 
hoped that ^eotrolysis might afford a means of 
distmguishing between elomraitaiy and compound 
bodies 

Tho passage, which is headed “Groat Points in 
Eleotnoity which require to be decided’’, shows that 
he had grown accustomed to using the new word 
ion’ ‘Is not the existence of oompound tons 
assumed rather than proved T Has an aoid or a 
base yet been determined to the electrodes except m 
a solution, and would they go m equivalent propor- 
tions m ordny salt T In fact la it not tho suupb 
bodies only which truly and freely traverse T This 
not yet definitely decided ’’ 

‘ If there are , still, may we not by Electrical 
relations of the simple tone distinguish totween real 
elmnents and such aa we may think to be suoh 
because we have not deoompo^ them ? That is, 
will not eleotnoity prove to be the teat between 
bodies realfy simple mid those which are oompound f 
If so, probably our present elements are true and 
ultimate elements ” 

Death of Laumont 

On June 1, 1834, the French mmeralogist, Francis 
Pierre Nicholas Oillot do Laumont, d^ m Pans 
Bom on May 28, 1747, he was educated at a mibtary 
school and served m the army from 1778 until 1784 
He was then appomted an uispeotor of mines and 
devoted his leisure to the study of mmetalogy He 
wrote many papen for the Annatee dee Mtnee and 
assisted m organising the Pans School of Mines 
The mineral laumontite was named after him by 
Hauy 

London and Bimungbam Railway 

On June 1, 1834, at Chalk Farm, the first sod was 
cut for the London and Birmingham Railway, the 
first main trunk lino m Great Britain Tlie royal 
assent to the bill for its oonstruotion had been 
obtomed on May 6, 1833, after a Parliamontary 
struggle which IukI oost the promoters of the lino 
£72,809 Robert Stephenson, then thirty years of 
age, had earned out the surveys for the Ime, and 
tbou^ there was much opposition, the directors on 
S^tembor 7, 1833, resolved “TTiat Mr Robert 
Stephenson be appomted emgmeer m ohief for the 
whole bne at a sal^ of £1,600 per annum, and an 
addition of £200 per annum to cover all contingent 
expenses, subject to the rules and regulations for the 
engmeoTs’ department, os eqiproved by the respective 
comimttoee” Fixing hie residence m St John’s 
Wood, and with the Eyre Arms Hotel aa his office, 
St^henson reserved for his own personal supervisKHi 
a length of about nme milss from Maidm Lone, 
Camdba Town, and divided the remaining 103 miles 
mto four dwtnots, eaoh under an ouistant engineer 
The actual oonstruotion of the Ime was entrusted 
to abdut twenty oontraotors, but the oorapletion of 
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■ome of the most diffionlt portion* had to be super- 
intended by Stephenson hnnself The work of ^ 
t magnitude waa the oonstmotion of the 
Tunnel south of Rugby, a oostly undertaking 
rendered neoeasaty through the short sighted oppoei 
tion of the inhabitants of Northampton to the pro 
posal that the hne should pass by way of that town 

John Dalton 

Dalton was elected, a fellow of the Royal 
Society in 1822, and received one of the Society’s 
Royal Medals m 1826, tlie hrst year of award, 
but until May 18S^ he had not attended to be 
formally admitted Babbage was, at the time, 
actively interesting hupself m Dalton's pmeentation 
at Court, duly efleoted, it may bo mentioned, 
though ho did not go clad in lev4e dress The 
particular reason, however, for Dalton's stay in 
London was to giveJHtf mgs to Chontrey, the 
sculptor, who had beel^Mmmissiuned by a repro 
sentative oonunittoo to execute a statue of him 
Dalton rooordod his visit to Chontrey thus He 
[Chantroy] took a profile os large as life by a 
uunera lucida, and then sketched a front view of 
tho fooe on jiaper Ho then gave me the next <lay 
for a holiday and told mo I should see my head 
moulded in clay on Wednesday morning, at whnh 
tune he invited me to breakfast I went accordingly 
and found, as ho said, a head apparently perfect 
He said ho had not yet touched it, tho head having 
been formed from hm drawings by some of hw 
aseistants Ho set to work to model and polish a 
little whilst I was mostly engaged in reading the 
newspaper, or conversing with him On lookmg right 
and lofl he found my ears were not alike, and the 
modeller had made them alike, so that ho umnediatety 
cut off the left ear of the bust and made a now one 
more resembling the onguial At lost he took a 
pitcher and blew a little water in my face (I mean 
the model), and oovorwl ray head with a wet cloth 
and wo parted, he having desired me to bring Dr 
Henry and Dr Philip with me next rooming to 
breakfast We went ocoordingly and found on 
abundant table, soon after Dr Faraday came m 
and wo all went mto the working room for a tune 
At intervals we have a httle amusement 
and instruction about our respootivo arts and scienoes, 
and how wo acquired our knowledge, etc , m which 
wo vie with eocli other' (Henry, "Memoirs 

of John Dalton”, 18S4 ) 

Sir Henry Holland in his ' Reoolleotions’’ (p 212) 
remarks, referring to Dalton’s early yecus, that ho 
well knew that phdosopher in hu rude laboratory 
of bottles and uncouth apparatus at Muichester — 
an individuality m himself, apart from the Quaker 
garb ho wore ” 

Weraensn Natural History Society, Bdinburgh 

In May 1834 the Society promoted and offered 
a number of honorary premtiuns, open unoondition 
ally to all scientific workers The terms wore moor 
poratod m a circular notice, from which three 
examples ore quoted — 

(1) Twenty sovereigns, or a suitable piece of 
plate of that value for the best geological account, 
with a geognostioal map, seotums, and speounena, of 
the ThiM Lowthians, with as muoh of the nei^bour 
hood as may be required for the elucidation of the 
distnots To be given m agamat December 1895 

(2) Ten sovereigns, or a piece of plate for the 


bMt natural and economical hutoiy of the fishes, 
marine, fluviatile, and laoiutmie of tJie nrer district 
of the Forth To be given m agamst December 1835 

(3) Ten sovereigns, or a piece of plate for the 
bert account of the entomology of the Three 
Lothians, and nver distnot of the Forth , with a 
ooUeotion of spooimene, and map of the distribution 
of the insects To be product agamst December 
1836 (Memoirs, vol 7 ) 


Soaedes and Academies 

Lokdok 

Physical Society, March 16 N Thokfson The 
effective rotation temperature of the negative glow 
m nitrogen The oflootive temperature mcreasee 
slightly with the preesure and ourrent strength, and 
to a much greater extent with tho tonporature of 
the furnace surroundmg the discharge tube At high 
temperatures it becomes less than the temperature 
of the fiimaoe, and an explanation of this suipneing 
behavioiir » sought It is oonoluded that, in this 
particular cose at least, the effective temperature is 
not idontioal with the gas temperature, though it 
depends m part on that quantity S S Watn and 
B J Lloyo Evans The measurement of flame 
temperatures m a petrol engme by the spectral Ime 
reversal method Untd recently no satisfactory 
method existed for the measurement of the tempera 
turos during combustion m a petrol ongino Tho 
reversal of a spectral Ime provide a suitable method 
which shows that the maximum temperature m the 
engme cylinder persists for a longir j^riod than the 
maximum pressure E B Moss An apparatus for 
the detennmation of the dew pomt The piqier 
describes an optical system which usee diffraction by 
the dew droplets on a mirror and aids greatly the 
visiisl detection of dew formation Then follows an 
Boooimt of the application of this system to an 
automatic photoolectno apparatus for mamtamuig 
a mirror at the dew pomt 

Dubun 

Royal Inch Academy, April 9 R SounuBN Food 
and growth of brown trout m Loug^ Derg and the 
River Shannon The growth rate and sixe of the 
trout IS definitely correlated with the oompositioa 
of the rocks m the drainage area The water of 
Lough Derg and the Shannon is derived from bme- 
stone rooks and is alkalme , that of Lough Atonok 
comes from an area of Old Red Sandstone and peat 
and IS acid The trout fiom Lough Derg and the 
River Shannon are large, quick growing, have a 
relatively long life and mature late ‘^ose from 
Lough Atonck are small, slow growing, have a short 
life and mature at an early age In the diet of the 
Lough Derg trout, ‘mid water’ food, consisting of 
Cladoeera of the plankton and perch try, foniis a 
oonsidorable part, but the Lough Atonok trout do 
not utilise this abundant food and live to a large 
extent on terrestrial inseots blown on to the water 
The Shannon trout subsists almost entirely on 
bottom living oiganums 

Lbbdb 

Phikwophical and Litcnry ScxMty, March 6 AY 
Akim Note on a property of Sinnertan IrtMn 
H Fbazbb SubhsRDonio flincticms The authmr 
generalises the various results he has given reoently 
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ooDosnmig lubhHmooio Amotiona B Wriddinotok 
E Q WooDBoon and J E Taylob Note on the 
ezoitatioB of the neon atom by eleotron impact The 
chonm of eneivy of tbe neon atom when b^barded 
by eleotrons of 120 volte are oonaidered Three 
transitions from the ground state 2>iS« to the 3«, 
Spc 8« 1 states are observed The energy changes 
agree with those expected apectroBoopically and the 
probabilities of l^e excitations are approximatoly in 
the ratio 16 4 6 J E Robxbts Excitation of 
the nitrogen molecule by eleotron impact A brief 
survey is made of the question of the excitation of 
diatomic molecules by eleotrons from the normal 
to hifl^er electronic states and two problems arise 
(a) the most probable energy loss of the exciting 
eleotron and (b) the prob^ility of excitation of 
vibrational levels near to the most probable levels 
The case of the X a transition m nitrogin is 
considered m detail The best available potential 
energy curves are obtamed using the known spectra 
soopio data and theMorseformula Assuming harmonic 
vibration of the nuclei the relative probabilities of 
excitation of a few of the vibration levils of tbe a 
state are calculated These are m good agreement 
with the experimental results of Brindley though 
the moat probable energy loss found by Rudberg 
u somewhat higher H M Dawson and W 
Lowson Velocity of tho reaction betwoon sodium 
chloroaoetate and sodium hydroxidt. Measurements 
at 20° with the chloroaoetate m considerable excess 
(lA#CH/.lCO,Na + 0 13f NaOH) show that the 
bimolecular velocity ooefBcient remains sensibly 
constant until about 70 per cent of the alkali has 
disappeared but increases oontmuouslv in the later 
stages of the reaction Thw moreotie appears to be 
due to the sunultaneous ooourrunco of three othtr 
reactions m which the products of hydrolysis are 
formed as a result of tho interaction of the ohioro 
acetate ion with water molecules other chloroaoetate 
ions and glycollate ions respectively W Cambbon 
WAUkXB A portrait of Joseph Priestley and some 
of Its associations E Mabjihub Wbay Structural 
changes m a woody twig after summer pruning The 
basipetal development of the ounbium and the 
dependence of i^ial growth upon the developing 
bud results m the isolation of any port of the stem 
left above tho topmost bud os a result of pruning 
as a snag This explains tho pruning instruction 
always givm, to prune immediately above a bud 
The rapid drying of the anog is very unfavourable 
to menstematio activity and the only evidence of 
oambial activity in the snag is tho formaticm of cork 
phellogen round the sohlmenohyma and also just 
withm the protoxylem The healing of a well pruned 
stem IB so complete that m a year or two the out 
u almost obbtoratod and thus entry of disease » 
prevented Late summer pruning is followed almost 
immediately by the outgrowth of a single bud This 
IS attributed to the foot that at this time of the year, 
when the water table m the tree is km and tho air 
temperature is high, there is only sufficient water 
available to force one bud mto gnmth 

Pabis 

Academy of Sotnets, March 26 {0 R , 188, 1198- 
1880) H Lbcomtb Notice on DukinSeld Heniy 
Soott OorretpondatU for the Seotion of Botany J 
ComANTiN, Maobou, Bouobt and Mllh V Jaudbi, 
The expen mental production of myoorriusa in the 
potato Ammi Buimdbl Ekuae remarks on the use 
of headlampa on motorcars witii a yellow beam 


Physiological reasons are given for the known 
favourable effects produced by tho use of yellow 
glass with motor heodhghts in preventing daaxle 
A R Cbathobnb Moments of the binomial with 
respect to the origin Paul LAvy The V and W 
spaces J GAboniuub Some extremal properties of 
polynomials the total variation of which is gi\en 
Kino Lai Hiomo The growth of integral functions 
of infinite onlor dsfined by a Taylor s senos Juuus 
WoLra The integral of a holomorph function with 
real poaitive part m a demiplane is imivalent V 
Lalan An axiomatic dehnition of impulse and 
energy Edmono Bbun The distribution of tern 
perature m an insulating cylinder m rapid displace 
ment in air P Tbjay and Lou Jou Yi Tho 
general oharaetera of the intensity of gravity m the 
north east of China The value of g diminishce as 
the distance west of the uiast increases the results 
are mdieated on a chart Gxoboes Vauoxt The 
tune of disoliarge of a batfitiy of condensers in a 
metallic win The explosive volatilisation of a copper 
wire by thi discharge has been studied by photo 
graphy on a him witli an interposed rotatuig mirror 
Tho tunc varied from 14 to 36 microseconds 
acoonling to the conditions of the experunint N 
Tmon alternating current capacity of a non 

polansable electrode H Hulubsi and Mllb Y 
Cai CHOIS Weak Imes m tho speotra of the 
olementa 48 (molybdenum) 40 (rhodium) and 47 
(silver) R Guilubn Tlie absoiption of liquid 
oxygen studied m great thicknesses In these exiMri 
roents the absorption spectra have been studied in 
thicknesses of Isjuid oxygen up to 1(>9 cm The 
results are discus^ m connexion with previous work 
(McLennan Ulis and Kneser) Miihrl Kantzbb 
The absorbing properties of ohromyl chloride A Iwt 
of lines in tho absorption spectrum between the 
wave lengths 6428 A and 5016 A A Rousobt 
The inoleoulor diffusion of light in liquids the 
fluctuationa of orientation of homopolar and hetero 
polar molecules Mllx L LhauiA and M HaIs 
sinsky The rdle of age and concentration of 
polonium of solutions m centrifugation experiments 
The quantity of polonium precipitated on oentrifbging 
(4 000 revs per minute) increases with age the 
amount diminishes os tho concentration in polonium 
increases L Hackbpill A P Roixet and Lauyyxn 
BUROER Tho double decomposition between am 
monmm nitrate and sodium chloride in tho presence 
or ab« nee of ammonia The experimental results are 
given grajihically on a I Owenherz diagram A 
Damiens The expression of doliqueocenoe and 
eflloresoenee Mlle Blanche Gredy and LAon 
P iAUX The rw tmn» isomerism and symonio 
uomerism m the case of the crotyl derivatives F 
Brauman Some organic compounds of vanaeiyl 
Description of tho preparation and properties of 
methyl vanadylsalicylate methyl phenoxyvanadyl 
solioylato vanaeiyl salicylate and vanadyl benzoate 
Alexis ToHirenuBABunc Phosphoric acid os a con 
densing agent The alkylation of phenols and of 
their ether oxidos Oeoboes Riohabo Contnbution 
to the study of the a-ohlorketones Edmond Ubion 
A Amotion^ exchange between organo magnesium 
compounds and halogen denvativos Qngnard has 
recently described a method of obtaimng magnesium 
oompounda the preparation of which is imposaible 
by the ordinary methods , ho asonbea the e^ts to 
tho removal of a deposit from the surface of the 
magnoenim The author gives an alternative 
explanatmi which he regards as more probable 



NATURE 


May 1934 


B Paol AroethodofpreiMntKmofttMB alkyltetra 
hydiopyraoea RAYKOirD Fubox Prebmuiaiy 
obaen^ume on the ejcwtanoe at Damergou (Niger) 
of a Cretaoeoiu fauna analogoiu with that of Djoua 
(South Algeria) Hbnby Hxjbbbt The oiroulatton 
of atmoHpheno air at high altitudea above Mada 
gaaoar B Gautukbbt Roaearohea on the reduction 
of mlvor nitrate by the ohloroplaata According to 
the author e experimente the action of light la neoee 
saty to start this reaction B Eobxvix The 
evolution of the phospholipids of leaves in the course 
of the autumnal change of colour H Coux and J 
Casuis Chemical offoitiea and hybridisation m the 
Iris Q MALBxgox New observations oonoermng 
the etiology of Bayond (disecme of the pedm) F 
DiAnsbv Contnbution to the study of oocult oon 
densations (hydrogeneam) J Lboxmdrk Longevity 
in the larvae of a tree frequenting moaquito A 
Obuvsl Conoemmg some of the causes preventing 
the penetration of animal smics mto the buoa ocuial 
Besides meohoniool efleote due to the direction of the 
tides at the entranoe the hu^ salmity and dramom 
from oil reflnenes prevent the auioeas of animal life 
U the oonal OABRixii Biooir Protractor with 
index An instrument for measuring the amplitude 
of movements of limbs Raoul ijBCoq The possible 
ezistmeo in proteins of substances producing lack 
of food equiliWium W Kopaouwski The gela 
tinisation of scrum by oiganic acids Blood serum is 
rapidly converted mto a transparent gel by the 
addition of lactic acid Other organic aoii^ can 
produco the some effect but less rapidly C L*VAPm, 
Mlle B Sohccx and A Vajsmax The mode of 
transmission and of propagation of the spiroohsetosis 
produced by Sptrochala nwru and Sptr<Kh 0 ia mortut 
mtiris J VKaon and H Laxcb Swine influenza 

VraxHA 

Academy of Saenocs February 1 Obobo Kollkb 
and Kabl Fopl A hohen substonoe oontammg 
ohlonno This subatanoe which contains about 4 
per oont of ohlorme appears to be ohlormated 
atranonn Alois Zihkx and Otto Brnnoobt 
P erylene and ita derivatives (40) Fbanz H6uel and 
Joaxx Kbakora Hexocyanofeiro acid and ethyl 
alcohol Odomab GuoaNnKBom The Cardita 
strata of Launsdorf m Central Cormthia and their 
fauna (S) So^ohopoda ond cephalopods (4) 
Lamellibronohs 

February 8 Qxobo Hobninobb The granite of 
SohArding (Upper Aiutna) Thie granite resembles 
m appeoranoo and atruoture the Mauthausen type 
but u disthiguished therefrom by the presence of 
large numbers of dark inoluBions frequently nch 
in biotito Qbobq Baibbsdobf Expenments on 
the limiting proportions of oadimum and palladium 
detectable speotrosoopioally m silver Inese pro 
portions depend greatly especially with cadmium 
on the mode of excitation J D ALnax H 
BisoHon F Maisl and Sr Zhoibbiiaxk Hymrai 
optera (3) The ocourrenoe of many species of insects 
on the islanda of the iGgean Archipelago is recorded 
Phetdole tener^ana I<orel previously met only m 
Northern Afhoa and Western Asia is found on Milos 
Axton Fucrb and Fbaxb KAdnsL Land and fresh 
water molhisos from Oroooe and the islands of the 
ifigeon Sea August OrxrBBBoas The bouses of 
the larviB of the cicada FtdteitM eUorogtna Wlk 
Abtub WnncutB Besults of new [^logical] 
studies m the nuddle and upper Isonzo region 


Forthooming Events 

[JfMtiMgt marM tmth an ortaru* an open to Oe ptMie ] 

Monday. May 28 

Boyal Oboobatbioal Sooibty at 8 30 — M Oonrad 
Kilian Explorations SohoneanM (in Frenoh) 

Tuesday. May 29 

C!hadwiox Pubuo Lxotuob at 0 30 — (at the Royal 
United Service Institution, Whitehall 8W1) — ^Dr 
J B Orr The National Food Supply and Publio 
Health * 

Wednesday, May SO 

Royal Sooibty or Abts at 4 30 — Hu Exoellenoy Muza 
Sayyed Hssaon Khan Tsqieadsh Modain Persia 

Bbitish Scibmox UuiLO at 0 SO — (at the Royal Inetitu 
tion) Lord Rutherford Helium and other Rare 
Oases (Research and Development Leoture) 

Thursday May 31 

Tbb Max or tub Tsmsa at 0 SO — Sir E Denieon Roes 
Treee in Onental Art and the Deeiocotion m the Eoet 

Royal Abbonaotioal Sooibty — ( at the Science Muaeum, 
South Kensington S W 7) —Prof B Melvill JonM 
Twenty second Wilbur Wn^t Memorial Leoture 

Inox Axn Stbel I w e riTUTS May 3I-June 1 — Annual 
Meeting to be held at the Inatitution of Civil Engineers 
Great George Street Weetminster 8 W 1 

Boabd or OaKKNXBBPixo Rssbaboh May SO — Oon 
ference to be held at St Ivea Reieeich Station Sir 
John Ruseell Cihaimian 

Prof R Q Stapledon The Age of Seieutiflo 


Official Pubhcatioas Received 


The rsnegle United Klnsdcm 
Jsmunr DNtmlier INS approved by 
Meetim held on rildu l£udi Sth 


Btanyfaunt OoUese ObenmterT BesoHs 
Obeerrotkoe IMS wtth BeixAt and Md 
f P Bovlood Pp zxUl+it (Stonybant > 

Omz comnuBs 

PubIksUons of the DouInkHi Olaervatoiy Ottawa. VoL 10 
BlbUmphy cTBelmctOBy No tO October. Norenber DeMraber. 
leWByBriieatA Hedsm Fp SS»-*88 (Ottawa Kino's Printer ) 

JMvww <m tn3 rtoBorniw Of Florku wiin xfocoo on omor m m iww i 
tf the Tssdly By Henry A PUsbry Pp W-SS + plstu T 11 


^tt^Hw^enmd'preee^ j^+llS (Jobonnesbari UUreidty 
Ciariwrie*Iwm^oeWsdiliislam AbdzsI Bepoit of the DliMtcr 
of tbs Depoitaiem of Tenestilal KsmMIsin (Bmriated ftam Tasr 
Beck No^ ft r the Ytsr im-SSyrp U1-M4 (WsSUnston 

^afailU*5iSeinenw“**Anniisl Beport of the Diieotcr of a oideoe 
at the Year IMS By B B HcMIam Pp 8 (Bli«spon OoTStn 
aent PilnUns Ofllee ) 1 doUsr 


Ostolofiis van dlvene BlbUotbeken verkooplns li-18 Hei IMl 
Usmandl^don 

Cert Helm > 

Wstaens Hkneoape Baeoid No 88 lUy Pp H (Loades 
W Watson end Boae Ltd) 

Galvanameteia Photosij A Mt Beecnlias Appstatos, Oalranassstw 
Aeeemortm (Odve 8f ) (MA F J XiPP «• XoMn ) 
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Milk Supply in Relation to National Health 
^~T^HE milk supply of Great Britain is engaging — 
JL as indeed it should— a large and moreaong 
measure of pubho attention The difficulty of 
securing a remuneratiTe pnce for milk is vexmg 
more and more the mmds of dairy farmen and 
of all who hold that a prosperous agriculture is 
the comer stone of an endunog edifice of national 
prosperity Promment membera of the House of 
Commons animated by a desire to mcrease the 
consumption of milk and to improve the health of 
the people are advocating that all children m State 
aided schools should receive a daily ration of milk 
Many of the medical profession whilst strongly 
m favour of this and other proposals designed to 
promote the drinking of more nulk insist as 
guardians of the pubhc health that milk must be 
pasteurised The recently formed Milk Board is 
preparing to engage in a campaign m which all 
the of publicity will be used to promote the 
milk drinking habit and to these present and 
prospective efforts the Times is len^ng pubho 
spirited and mvaluable support by opening its 
columns generously to correspondence from all 
quarters 

The Committee of the Economic Council the 
appointment of which some time ago is proof of 
the Government a deep oonoom m questions 
relating to milk supply mid consumption has 
completed its labours a^ its report will doubtless 
mcrease yet more pubhc mterest m a subject 
of which it 18 not possible to exaggerate the 
importance The moment is therefore opportune 
for a consideration of the problem of the national 
milk supply from a biological pomt of view 

This consideration is to be justified on the 
ground that apart from its pohtioal and economic 
aspects the national milk supply 18 in its essentials, 
a biological problem At the very root of it hes 
the question how to secure to the nation a copious 
and constant supply of milk of the highest possible 
quahty » 

The biologist will regard it as self evident that 
the health and strength of mankind depend more 
on milk than on any other nutrient agent whatso 
ever more pertiaps than on all the other agents 
put together In milk health and stiengtii have 
Uieir ongm and sustenance To this conviction 
all the new and rapidly accumulating knowledge 
of the many and decisive parts played by vitamms 
and by minerals m promoting growth and mam 
taming health lend unequivocal support It does 


810 


NATURE 


June 2, 1934 


more The new knowledge brings a new hope to 
tile world The new>bom hope sees the vitamins, 
the children of light, fully engaged m the service 
of man They prevail against the children of 
darkness The microbes that make so many 
maladies are vanquished one by one Mankind 
rejoices m an ever growing iieedom from disease 
The new knowledge bruigs also as its first fhiits a 
salutary unoertamty to science It is a new wme 
that will burst many old bottles The whole 
scienoe of nutntion will have to be reconstructed 
on the basis of tins knowledge, and the first step 
toward reconstinction must be a re mvestigation 
of the nutritive value of milk 

At present no one knows how great that value 
IS The mystical opimon is prevalent that milk 
IB a composite pnnoiple an embodiment of good 
uid evil It will be discovered presently how to 
make it wholly good The current opinion may 
be due to a simple cause Bxpenmmits earned 
out before it was possible to make a phys^&gicid 
analysis of milk — and it is even now not yet 
possible to make a perfect analysis of it — ^led 
often to conclusions which cannot be accepted as 
final because of the uncertainty of the composition 
of the milk vnth which they were made For, like 
Cleopatra, milk is of mfinite vanety It may be 
nch or it may be poor m health giving properties , 
and so all the old expenmeoits which seemed so 
conclusive must be redone with matenal of known 
and high quahty 

Summer milk from cows graaed on pastures of 
young grass — the sweetest thmg that grows — is 
nch m vitamin A and its precursor, carotene It 
has a comfbrtmg and agreeable flavour There is 
life in it Wmter comes Growth of grass declines 
as the sun declmes The lowing herd wmds from 
the pasture to the byre Natural food gets 
scantiOT As wmter pursues its sunless tedious 
course the vitamm A and carotene in the milk 
from the stall fed kme get progressively less, not 
to mcrease again until spring comes, and with 
the resurrection of the life of the pastures the 
dairy herd goes back to Nature for its food Can 
it be doubted that other equally and even more 
unportant seasonal variations m the composition 
and virtue of milk still await discovery seasonal 
vanations m the amount of available b^ buildmg 
lime, of phosphates, lodme, other minerals tuid 
other vitamins I May not these seasonal deflcien- 
mes be the ultimate cumulative cause, generation 
after generation, of malnutrition and disease f 
They come at a time when then effects are doubly 


disastrous , m wmter, when the sun itself grows 
pale and leaves health least fortified against 
attack 

If, however, these thmgs are true of the children 
who dnnk the milk, they must be true no less of 
the cow that makes it Lake the peboan she gives 
her life’s blood to feed the young In summer 
the saenfioe is light, but m wmter how severe ' 
May not bovme tuberculosu and other of the 
diseases which affect dairy herds be but the 
belated consequences of seasonal deficiencies of 
nutntion imposed by climate upon cattle t In 
the lowered state of resistance, pathogemc micro- 
organisms find their occasion, and a sjmiptom of 
malnntntion comes to be regarded as a cause of 
disease ‘ Where the carcase is the eagles will be 
gathered together ” 

It IS said that tuberculosis is rare or non- 
existent among cows of the Jersey breed so long 
as they stay m that fortunate island , but tiiat 
when they go elsewhere they leave their immuni ty 
behind them If this be so, must not the resistance 
and susoeptibihty abke have their ongm m 
nutntion ? In the longer grazing season and m 
their fuller access to food from well managed 
pastures the cows find strength, but m a shorter 
season of leas nutntive pastures they lose it, and 
m kumg it become a prey to disease Whether 
th^^xample be well founded m fact or not 
this at all events is mdisputable the task of 
secunng the best possible milk for the nation 
must be begun at the source— England’s green 
and pleasant land, the green pastures Jeru- 
salem, if ever to be builded here, must be built 
on them A defectively nourished people will 
never build it No man who travels m autumn time 
from the radiant valleys of Savoy to the sullen 
highlands of Auvergne will ever doubt agam that 
health and happmess come to mankmd by a 
tortuous route from heaven via the earth 

The oultivaticHi and management of pastures 
must serve as the basis on which a copious and 
consistent supply of nch milk must be estab- 
lished Those pastures can be made to yield all 
things necessary to health and strength The 
cows that grace them will give milk excellent m 
quahty and dehcious m flavour , a flavour which 
childrm will be eager to mjoy 

The pleasant taste of milk and butter firom 
cows fed on nch pastures is bound up with tiw 
presence of vitamm A and carotene, as though 
Nature were trying to coax the children of man- 
kmd to feed on what is good tor them If therefore 
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young En^uid la to become a confirmed and heavy 
drinker of milk, palatabibty must be taken mto 
cmuideration For m thu as m most matters 
the child has the last cry Few mothers and 
fewer fathers dare impose their will on a reluctant 
babe 

This apparently trivial but really essential 
aspect of the subject beus on the problem of 
pasteurisation a thnny subject The biologist 
who approaches it finds himself like Issachar 
“a strong ass oouchmg down between two 
burdens” On one side is the weight of his respect 
for medical opinion on the other, the uneasy 
load of his behef that raw milk of high quahty 
will prove Bupenor to pasteurised milk Accus- 
tomed to compromise by the bafilmg complexity 
of the phenomena with which he habitually deals, 
the biologist would accept pasteurisation of milk 
open to suspicion as a provisional and pre- 
cautionary measure, provided that any enforcement 
of it were recognised oxphcitly as no more than 
precautionary and provisional Nor would m 
swtenoe on the safeguarding clause bo dictated 
solely by doubt It would also be inspired by the 
belief that search for other ways of preventmg the 
carnage of pathogemc micro organisms by milk 
would find better ones 

FmaUy, the biologist cares not at aU if the news 
which have been expressed find httle aoceptknoe 
so long as what is impbcit m the argument u 
made to take immediate effect It is that a great 
naticmal effort must be made to discover means 
of securing to the people all the year round, 
plentiful supplies of the best milk that Nature 
and art can produce The effort must not be 
confined to experts only It must have "the help 
and advice of persons expenenced m the right 
apphcation of things” The effort must be mitiated 
by the most powerful authonty m the land — the 
Government itself It must be directed to out- 
bnmg and getting earned out a programme of 
comprehensive mvestigation extendmg from the 
pasture to the larder, and mcluding dauy herd 
and fium water supply, cowman uid milkman. 
There is old knowle^, massive aaod confusing, to 
be reviewed, and new knowledge to be won The 
reapers are many but, though skilled, they are 
scattered With these energies Joined together 
the harvest would soon be plentifd 

Let the Government set up forthwith a small 
commissum with large powers to lead the attack 
on a problem the solutum of uduch would result 
m the ipjuvenation of the race F K 


Biological Philosophy 

Altfemane B%dlog%e etas Etnfukrmtg »n die Lekn 
vom Leben Von Dr Max Hartmann Zwmte, 
voilst&ndig neubearbeitete Auflage Pp xu+ 
792 (Jena Gustav Fischer, 1033 ) 38 gold 
mariu 

I N the issue of Natubb of December 17, 1932, 
we had the pleasure of reviewing a bold and 
original work on general biology by Prof 
Woltereck, and now we have before us a still 
longer and more elaborate work on the same subject 
by Dr Hartmann, who is a member of the staff 
of the Kaiser Wilhelm Institute for Experimental 
Biology at Dahlem Naturally the subject is 
treated very differently by the two authors, for 
whereas Woltereck has attained world wide feme 
as a zoologist and embryologist, Hartmann’s 
claims for distmction rest chiefiy on researches on 
the Protista (Protozoa and Piotophyta) and on 
the T^Iallophyta amongst plants Then again, 
Woltereck came courageously into the battle, by 
asserting that m all hvmg things there is a vitalistio 
factor regulating their actions which is not to be 
accounted for by the structure or mutual positions 
of their constituent molecules Hartmann, on the 
contrary whilst repudiating matenahsm as a 
system of thought unworthy to be regarded as a 
'philosophy , nevertheless holds that science can 
deal only with hvmg things as lumps of matter 
it must argue ‘as if’ matenahsm were true 
Hartmann clearly recognises that human con 
sciousness is the foundation of all our knowledge, 
that what we call ‘matter’ consists of presentations 
to this consciousness, and that most of the quahties 
with which we mvest ‘objects’ do not inhere m 
them, but are given to them by the human mmd. 
But there is the further difiSculty, that only one 
oonsciousnesB is directly known to us, and Giat 
IS our own We mfer a similar consmousness m 
our fellow men from their actions, that is, their 
movements, and if the view that the human race 
has grown out of some lower race of animals is 
correct, then it is impossible to deny something 
like consciousness, at least to the higher animals. 
Hartmann’s linutation of the ambit of science to 
the study of material changes, if logically carried 
out, would condemn us to a philosophy of 
‘sdipeism’, which of all forms of philosophy is 
the most unpractical We should be forced to 
attempt to explun the actions of our fellow-men 
by the chemical and physical structure of their 
bodies, leaving mitirely out of sight theur thoughts. 
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feeling* and deems , and an anthiopologj snoh 
aa thu would be worthy only of a madhouse 
There can be no arbitrary restnotion on the 
methods adopted by soienoe its aim is to establish 
general laws , as Hartmann himself says to refer 
the individnal to its place m the generd scheme of 
things , and that method is to be preferred which 
gives consistent results and shows the fimda 
mental suniluity of widely differing hving things 
We may perhaps illustrate the archaic qnahty 
of Hartmann s outlook by giving a bnef account 
of the way m which he deals with the structure 
of Protozoa He asserts that protoplasm is pnmi 
lively a fimd, for he regards its semi sohd or gel’ 
modification as secondary he overlooks the ffuit 
that a fluid can have no organisation or defiiute 
arrangement of parts its movements can only be 
controlled by its boundaries, and the only ‘forces’ 
which it can exert are those due to varying surface 
tension or mcrease in volume So Hartmann is 
driven back on surface tension as the cause of 
amoeboid movement, and still clings to the arti 
floial amoebsa constructed by Bfitsohh out of oil 
drops impregnated with hygrosoopio salts Now 
the work of Jennings, Gray and Pantin has com 
pletely shattered this hypothesis and has proved 
that surface tension plays no part m animal or 
plant movements but that the fiindamental 
factOT in all movement is the change from the sol 
to the gel condition or vice versa that although 
the blastomeres of a rapidly dividing egg oeU lock 
aa if they owed their shape and arrangement to 
surface tension, this is an illusion what really 
happens in a divulmg egg is the jeUification’ of 
its outer layer at the moment of division, followed 
by a partial solution between divisions 
It IS true that Hartmann does mention m 
passing Pantm’s work, but he asserts that Pantm’s 
conclusion namely, that in a moving amoeba the 
endoplasm is preseed forwards by the contracting 
ectoplasmic sheath, does not apply to his (Hart 
maims) amoebae — ^but this is moredible The 
great value of Pkntm’s work is that it bnngs 
pseudopodial movement mto Ime with muscular 
oontraotion and shows that the fundamental 
nature of all ammal movement is the saune 
Hartmann even endeavours to persuade us that 
the myonemes or contractible filaments of PtotOsoa 
and Cmlenterata, smooth muscles and cross stnated 
musclea, are essentially different things This is 
unreasonable m view of the fact, for example, 
that the myememos of Hydra are replaced by 
'smooth mu^’ cells m Obdm and that smooth 


muscle has actually been oonverted mto striated 
musde by subjecting it to prolonged and increasing 
tmaicm 

Hartmann gives a laige number of extra 
ordinarily mteresting fruits about the reproduction 
of the lower organisms these alone would render 
the book of very great value He shows that sex, 
m the form of conjugation of nuclei, is ubiquitous 
his account of sexual and asexual reproduction 
m CUatnydomonaa is especially mtereslang He 
arrives at the extraordinary conclusion that even 
when the conjugating ceUs appear precisely alike, 
nevertheless, by means of smtaUe tests, a male 
and a female partner can be distinguished , and 
that therefore the distmction between the sexes 
IS not an ‘adaptation’ at division of labour griUu 
ally evolved m the misre oompheated organisms, 
but Bomethmg fundamental mvolved m the very 
nature of h^ itself As to the functions of sex 
itself, he comes to no very defimte conclusion 
he rejects the view that it is an arrangement made 
necessary by the gradual ‘weanng out’ of the 
vital processes , citmg against this theory the 
experiments m which asexual reproduction has 
been continued for years under earefuUy controlled 
condttwna without deterioration of the stock 
But it seems to us that the significance of sex — 
as of all other biologioal phenomena — cumot be 
understood merely by the exhaustive study of one 
or two cases, but only by a broad comparative view 
qS the matter, and what such a survey teaches 
IS that sexual reproduction mtervenes as a response 
to the onset of unfavourable outer conditions to 
which the product of sexual cmigress that is, the 
>ygote, u specially resistant As the expenence 
cd all breeders shows that the vigour of the off 
spnng IS diminished when it is the ofbpnng of 
two nearly allied parents, the old view that sex 
IS a device for restoring vigour by enabling the 
defioienmee of one partner to be compensated for 
by the excellences of the other seems unlikely to 
be transcended 

As was to be expected from a member of the 
staff of the Kaiser Wdhelm Institute, Hartmann 
accepts wholly the Mendelian mterpretation of 
variation and heredity He does not see that the 
modifications which he is forced to make m 
Model’s onginal statement are really the redudto 
ad abawdum of the whole theory llie Mendelian 
rules were founded on the results of crossing two 
varieties separated from each other by dear and 
sharply maAed distinotions Mendd himself 
expees^ stated that he would have nothing to 
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do with dUhmnoM of '« more or km ohemoter’ 
Sinoe fimotiional differmoea, iritioh aloae an 
•ignifloaiit in evdatioo, an always of a ‘more or 
leas’ ohanoter, it is probable that Ueodel would 
have agreed with some of us m regarding the 
mutations studied by him, however intereatmg, aa 
having played no part m the formation of spemes 
But when Hartmann mvitea us to believe that 
probably all mutations are due to the omnoident 
action of a large number of ‘genes’ distributed at 
random, then it is obvious that any oonoeivable 
result obtained by ihe orossing of two races or 
speoiee can be mteipreted m acoordanoe with the 
Mendelian rules, and such assumptions reduce 
the whole reasoning to a farce In justice, however, 
to Hartmann, it should be added that even he 
balks at tbe theory of Morgan that paired ohromo 
Bornes break at vanous places and that pieces of 
one are moorporated m the other He asserts, 
and the most recent w<wk bears him out, that the 
appearances rehed on by Moigoa, such as the 
apparent composition of the chromosome out of a 
linear senes of granules, are optical illuaionB pro 
duced by the imperfect resolvmg powers of the 
microscope He further insists strongly that there 
IS no such substance as ‘chromatm’ — that the 
chromosome is a morphological structure, not a 
chemical compound 

In the conduding pages of his book, Hartmann 
conducts a polemic against Dnesoh as the leadmg 
yitahst He finds, as others have found befmre 
him when they have marched up to it, that 
Dnesch’s position is im|wegnable Hartmann 
admits that Dnesch is right m saymg that the 
developing embryo is not a maohme, and that no 
meohamsm founded on our present chemical and 
physical knowledge oan be conceived to ezplam 
it , but he holds out vague hopes that Dnesch s 
flank may be turned m the distant future by some 
as yet mocmceivable development of ‘colloid 
ohemistry’ This, m our ojanuHi, is eqmvdmit to 
a with^wal firmn the walla of the fbrtress 
defeated But one of Hartmann’s objections is 
worthy of fiirther attentldfi He says that Dnesch 
fragets that the only reason for regarding the 
embryo as a “harmonic eqmpotential’’ system is 
that every cell has the capacity foe developing 
mto the whole Hi this sentence Hartmann 
orysbdlises the most jsofbiind duoovezy yet made 
by experimental zoology Whilst m some eggs, 
such as those of AuTiiJida, separate Uaatomeres 
have limited powers^ tius is not dneto tiie quahty 
of the nuolens, which is always totipotent, W, as 


Dnesch has ezidainad, to the speoialisakoo or 
‘stifienmg’ of the cytoj^asm Now Brachet has 
diown that a firog’s egg may be entered by six 
spermatozoa One of the spermatozoa mutes with 
the nudens of the egg constituting the zygote 
nudeus, the rest become independent nuclei All 
of them begm to divide and to organise the 
surrounding ojrtoplasm into cells What homfic 
monster will issue from this confusion f The 
answer is a normal tadpole If this is not ‘oemtror, 
what IB it ? And if it is control, does it matter 
with what term we label it, ‘entelechy’ or other I 
E W HaoBbiox 

History of Engineering 

The Newcomen Society for the Study of the History 
of Engmeenng and Technology Tranaaettons 
Vol 11, 1930-1831 Pp zi+203 +22 plates 

Vol 12, 1931-1932 Pp zu+142+13 plates 

(London Newcomen Society, 1932-1933 ) 20» 
net each Vol 

T he Newcomen Society has but a compara- 
tively small membership its members are 
so Boattmed that few are able to attend the 
meetings m London and New York, but m spite 
of this its sphere of activity is a large one, and its 
TranaaOtoru bear the stamp of authority The 
ctnnmon mterest of the members lies m tto study 
of mvention and craftsmanship, teohnologioal 
processes and ongmeenng construction of all 
tunes Thus m the two volumes recently published 
are papers on the origins of windmills, Roman 
mining m Great Bntam, fire extinguishing engmes, 
railways and locomotives, straw handicraft, Horn 
blower and the compound engme, eleotno power 
supply m England and Amenoa minmg m Com 
wall and the Midlands and other matters, most of 
the memoirs being excellently lUostoated The 
volumes also oontam the annual reports, lists of 
members, accounts of summer meetings at Sheffield 
and Lichfield, notes on mcmonala to eogmeen, 
and lastly. Parts 9 and 10 of the valuable 
analytical bibhography of the hiatory of engmeer- 
mg and applied scaenoe It has previously been 
pomted out that some oonsidnable tune elapses 
betweeu the reading of papers and their appearance 
m the Tranaaeitotu In the oircumstanoes, this 
IS largely unavoidable, but the pubLcation of 
these two volumes withm a few months of eadi 
ot^ IB a sign that efforts ate being made to 
overtake the arrears woric of the pubhcationa 
ooipmittee is not a lij^t one 
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The Society luw been very fortonate In bringing 
to lij^t original unpubliahed reooidB , the valoe 
of auchmatenalu admirably ahownm Mr J O H 
Wanen’e paper on “J(^ Nuttall’s Sketch Book” 
While one generally aaeooiatea the looomotiTe with 
a few great namee such ae those of Trevithick, 
Blenkmaop, Stepbenscn, (loooh and others, to its 
gradual unprovement m all its details a host of 
indiTiduals have contributed One of these 
individuals was a smith, John Nuttsll (1818-00) 
a craftsman whose work, Mr Warren says, is a 
lasting challenge to some educational theonea of 
our tune when a Master of Arts is held m higher 
esteem than the master of an art” The profound 
satisfaction Nnttall found in his daily tasks led 
him to add to a sketch m his note book Making 
this kmd of work I was m my glore In early 
locomotives the wheels gave ui infimte amount of 
trouble, and one can realise the pnde with which 
Nuttall drew m his book a sketch of the Forst 
wrought iron wheel that was made ’ Mr Warren 
reviews the whole history of locomotive wheel 
cmstruotion and m doing so establishes the feme 
of John Nuttall as a wmthy not to be forgottrai 
The work of another such worthy is recalled by 
Mr F Bluid a paper (m JohnCurr Ongmatorof 
Iron Tram Roads ’ Bom m 1766, from 1774 
until his death pi 1823 Curr was mmeral agent to 
the Duke of Norfolk’s ooUienes m Sheffield, and it 
was while holdmg this poet that he used oast iron 
plate rails fixed to the wooden sleepers of a tram 
way James Outram made the rails, but hia name has 
nothing to do with tram roads , as is often supposed 
Among other papers read before the Newcomen 
Soaoty m 1931 were two on early eleotnoity supply 
undertakings, Ool B E Crompton dealing with 
The First Installation of House to House Elec 
tnmty Supply m the Umted Kingdom ’, and Mr 
G A Orrok with “Pearl Street Station, the Fust 
Central Station m the World ’ Mr Orrok’s paper 
was based largely oi the manuscript left by Dr 
J W Lieb (1860-1929), who had worked at the 
Pearl Street Station directly under Edison Theae 
papers were read m London on April 15 and m 
New York on April 16, and created considerable 
mterest, the discussion m New York ehcituig some 
mterestmg reminisoenoes from Mr F J Sfuague, 
who as a midshipman m the U S Navy attended 
the Electrical Exhibition held at the Crystal 
Palace m 1882 and was secretary to a jury m 
chiding Fleeming Jenkm, Grylls Adams, Almey, 
Edward Frankland and Horace Darwm In t^ 
discussion m London it was recalled that the 


J^tMsr m 1888 said that "probably no one has 
done more to make the electric light a popular 
success than Mr R E Crompton' 

Another side of engineenng histny is repse- 
sented by the biographical sketch by Prof J K 
Finch of “John B Jervis, Civil Engmeer” (1796- 
1886), ‘ who did more than any other man to make 
engmeenng m Amenoa a profession”, and Mr 
H W Dickinson’s paper on ‘Jolhffe and Banks, 
Contractors”, tiie latter paper bemg suggested 
by the centenary of the opening of London Bridge, 
for which they were the contractors The Die 
tionary of National Biography” says httle about 
Sir Edward Banks and nothing about his partner, 
the Rev W J Jolhffe, yet they were both re 
maricable men carrying out many important pnbho 
works, and ‘ indeed they were the foremost firm of 
contractors m an age of big achievements” Bulks 
began life m the North, building dykes, making 
canals and outtmg tunnels Going to Surrey, he 
assisted m laying down tho Surrey Iron Railway 
and then, jomed by Jolhffe, secured contraots m 
various parts of the country Their most notable 
oonstruotims moluded Waterloo, Southwark, 
London and Staines Bridges and Sheeraesa Dock 
yard They both died m 1836, Jolhffe being buned 
at Mersthun and Banks at CSnpstoad close by 
One of the results of the reading of Bir Dickinsons 
paper was that through the generosity of Mr 
J J Edwards, chairman of the Bridge House 
Estates Committee of the City of London, the 
fine tomb to Banks at Chipetead has been rescued 
firom neglect and thoroughly reconditioned This 
is only one example of the preservation of a 
monument through the action of the Newcomen 
Society 

Fossil Vertebrates 

Vertebrate Pakeontoiogy By Prof A 8 Romer 
Pp vu+491 (Chicago University of Chicago 
Press , London Cambndge Umversity Ptess, 
1933 ) 26« 6d net 

T his well printed textbook has been carefully 
prepared, and will be welcomed by both 
Eoolog^ts and geologists The letterpress begms 
with a brief recapitulation of some elementary 
geology to refresh the mernwy of the zoologist , 
while each chapter is prefaced by enough anatomy 
and zoology to enable a geologist to appreciate 
the meaning of his fosads Though nearly all the 
illusteations are taken (with acknowledgment) 
fimn other authors, most of them have been 
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re-drawn in nnifbnn a^, and a few have been 
improved for the etodent by making them more 
diagrammatio The whole beara tiie imptesa of a 
teadier niio ia actually engaged m leaearoh and 
haa himaelf made many oontnbuticms to our 
knowledge of the fbaail vertebrates aboot which 
he writes The book is well up to date, as shown 
by the beautiful sketches of the restored skull of 
the oldest known amphitusn, lehthyoaUga, which 
was discovered recently m Greenland 
Prof Bmner smnetimes enhvens his descriptive 
matter with speculations and suggestions about 
vanous possible conises of evolution At the out 
set he favours the theory that the echmoderms 
and the vertebrates had a oomm<»i ancestry 
Next he speculates as to why so muiy of the 
earliest vertebrates were heavily armoured when 
the jaws of all their km were feeble He thinks 
they may have been thus protected against the 
contemporary aquatic scorpion like mvertebrates, 
the euryptends which would doubtless have fed 
on them In the chapter on buds he pomts out 
how at the b^finnmg of the Tertiary penod there 
was real nvalry between mammals and running 
birds for the possession of the land which was 
left vacant by the disappearsnoo of the dmosaurs 
The course of evolution, mdeed, might have been 
different if birds had suooeeded m the conquest 
To emphasise the relationships of some of the 
great groups. Prof Romer also makes an innova 
tion Inst^ of treatmg aU the earliest members 
first, he relegates to the end those forms which 
seem to be the direct ancestors of the next higher 
grade The orossopterygian and dipnoan fidies, 
for example, are placed after the teleosteans so 
that they may be discussed immediately before 
the amj^bians At the end of the reptiles the 
dmosaurs are next to the buds, which are said 
to be so close 1 1 the archosaunans that we are 
tempted to inoljde them m that group” The 
Theromorpha, or mammal like leptdes, cue 
removed from the other reptiles and placed 
between the buds and mammals 
The volume concludes with a bibhography euid 
a synoptic olassifioation of vertebrates, m which 
the geological and geographical range of the 
extmot genera is indicated The locahties of the 
various fossils, however, ate always only vaguely 
given, and we think that Prof Bcmer would have 
made his valuable work stdl man useful, at least 
to advanced students, if he hsfl recorded the 
sources of the chief specunens more precisely 
A S W 


Umveraty Omnibus 

The Yearbook of the UnwereUtea of the Bmptre, 
1934 Edited by Sir H Frank Heath (Pub 
lished for the Umveraitaes Bureau of the British 
Empire) Pp 24-|-xxxu-|-1010+vi (London 
Q BeU and Sons, Ltd , 1934 ) 15« 

T hough the oruos of dutnbul^on may not 
be BO mtense m the world of knowledge as 
m its commeroud counterpart, it is yet sufficiently 
well marked to make us grateful for anything 
that serves to lessen the labour invcdved m its 
acquisition There are, so we are informed by 
the pie&ce of the 1934 Umvermties Yearbook, 
seventy umversities withm the confines of the 
British Empire — and each takes a growuig mterest 
m the affairs of the other This interest heu been 
forced upon them by such facts as that in 1933-84 
(excluding Truuty College Oxford, firom which no 
return was received), there were 5,180 students 
firom other oountnes m the umversities and um- 
versity colleges of Great Bntam and Ireland 
Like a pudding m the eating, the measure of 
the value of a reference book lies m its use It is 
hard otherwise to appruse it, but this being the 
last number to be produced under the editorship 
of &ir Fruik Heath who retires from his post of 
honorary director of the Umversities Bureau of 
the Bntish Empire this summer, it may not be 
amiss to note some of the changes that have taken 
place m the make up of the 'Yearbook ' during 
his five years of office 

If a refermoe book is to be judged by its mdex, 
the Yearbook ’ has a good claim to praise To 
prepare an adequate index of names, it is true, 
is but a matter of care but the compilation of a 
general index is another matter Here if any- 
where, the skill and knowledge of the editor is 
displayed Compared with what it was m 1929, 
the general mdex of 1934 is a vast improvement 
Other alterations have been introduced by Sir 
Frank mto the appendixes, of which there are now 
thirty For example, the section dealing with 
professional bodies has been considerably mlarged 
This year there has been collected m one jdace 
(Appendix XXII) on a nmform system infwma- 
tion dealing with admission to the several umvw- 
ntms of Great Bntam and Ireland It is a damning 
indictment of unregulated effort It is a wonder 
that any student has the tementy to attempt 
entrance, so diverse are the exempting examma- 
teons, special exemptwos, special regulations and 
the like 
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Very yalmble ooUeotums of m&xautam $n to 
be fbnnd in Appendizee XXHI and XXIV The 
fonner givee partioalan of the leae limited’ aide 
to advanced work enoh aa poatgradnate aoholar- 
ahipa, fellowahipa and neearoh granta (moatly 
tenable by Bntiah aabjeota) m Great Britain, tiie 
Dommiona and foreign oountnea The latter givea 
a abort account of the pnrpoae of the more impmt 
ant oentree of aaentiflo reeearoh and information 
withm the Empire 

If one cntioism and one suggeation be permitted, 
it la that though acienoa u adequately covered, 
there la no reference whatever to arclueology, 
hiatory, economioa, or, m abort, the social and 
humane acienoea There should be 

With advantage, too, the section devoted to 
Industrial Soientiflo Research (pp 849-869) might 
be developed mto something aa big aa the Amencan 
National Research Ckmncil’s pubhcation on m 
dnstnal research laboratones Admittedly it 
would add fifty more pages to the ‘Yearbook”, 
but it would be worth while Teachers want to 
know where they are likely to be able to place 
promising students , or what firms are prepared 
to admit advanced studmits and research workers 
and under what conditions , and lastly, such an 


ampltfioation would have the m tangible but very 
real efiEeot of bringing mdustiy and soholanfaip 
doeer together 

The "Yearbook” is esaentuUy a reference work 
purchased by Institntiona, and it is not mtended 
for armchair reading Ftioe and bulk, therefore, 
need not cause too great anxiety to the editorial 
staff Indeed the foller the infermatum, the 
greater the value and the greatw the possible 
sales In any event, even now, every umversity, 
every college and every Bntash embassy and 
consulate ought to have a copy as a matter of 
course Its uses are mfimte, and abroad it 
would help to bring foreign students to England 
and mto closer touch with our learning and 
culture, and thus make for better mtemational 
understanding 

The pubhoaUon of the "Yearbook” is one of 
the primary objects and justifications for the 
existence of the Umvemties Bureau of the British 
Empire Sir Frank Heath will be able to retire, 
not to inactivity we hope, secure m the knowledge 
that the “Yearbook” has grown m scope and 
usefulness under his care, and that his successor 
will have the moentive of successful achievement 
of high sjms 


Short Reviews 


(1) Beeret Ways of the Mind a Survey of the 
Payehologtood Pnnetples of Freud, Adler and 
Jung By Dr W M Kr^feldt Translated 
from the German with a Preface by Prof Ralph 
M Eaton Pp xl+188 (London K^an Paul 
and Go , Ltd , 1934 ) 6s net 

(2) A Survey of the Sctenee of Psyehalogy By 
Prof J R Kantor xvu+664 (Bloom 
ington, Ind The nmcipia Press, Inc , 
L(mdon Wilhams and Noigate, Ltd , 1933 ) 
16« net 

W> consider these two books together, because, 
although thev are scarcely comparable m any 
other sense, they both take up a Mfimte attitude 
as to smentifio method Prof Eaton, the trans 
lator of the first book, pomts out that the official 
psychology, craving for the methods of the exact 
sciences, and concentrating on what can be 
measured, has forgotten its original subject, which 
IS human nature This is one reasim why Hie 
um^dal psychology of Freud and Jung and Adler 
has swept over Europe and America Dr Krane 
feldt’s moocgraph, with an mtroduction by Jung 
himself, may m recommended as an excdlmit 
cntical survey of this movement 
Prof Kantor also aims at a truly scientifio 
method, but he is too wise to be content with 
quantitative measurement, with the statntios of 


learning curves and mtelli^noe tests, when human 
nature at large, with its joys and its sorrows, its 
loves and its ambitions, is the real subject of 
mvestigation Also, though he adnuts that the 
behaviounstio is more smentifio than the mentalistio 
psychology, be is no behaviourist Hu oiganunuo’ 
or mteraotionist point of view, he claims, enables 
him to steer clear of the mistakes of both these 
other schools We believe he justifiee his daim, 
and we are quite sure that Jus conception of 
psychology has enabled him to present a very 
broad arm suggestave treatment 

The Organtm of the Mind an Introduetron to 
Ana^tuxU Psyehotherapu By Dr G R Heyer 
Translated by Eden and Cediur Paul Pp xui+ 
271 +37 plates (London Kegan Paul and Co , 
Ltd, 19&) 15« net 

Miud and body are not two distmct spheres of 
being Their mutual influmce u shown, amcmg 
other {dienomena, by neuroses which occur when 
the psychogenic duturbances firom which a patient 
sufim mamftst themselves ohiefiy as impairments 
of bodily fonotums In elaboratuig the expen 
mental foundations of thu view, the author 
attempts to show the existence of a smes of 
psydiophyrical 'cycles’ or ‘spheres’ in which life 
vanou^ and progressively discloses itself as it 
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moTM from the primitiTe to monaamj^y dif- 
fewatlated idutsea and fbrina A deaonptaon of 
the chief p^diotiierapetitio methods completes 
the teohni^ exposition of the volume 
Besides the qualified opnions of tiie author 
about the vanous pomts raised, the book will be 
found most mterestmg and useful as an mtro 
duotion to llie new psychological theonee such as 
autosuggestion, analysis of the unconscious, psycho 
analysiB, indi^uaf psydufiogy and analytical 
psychology, which have done so much m bringing 
p^oholoOT and mediome together The umtary 
view of life adopted by the author, whidi he rightly 
traces bcwk to tJw pre-Sooratic thinkers, gives an 
added mterest to his general exposition 

lAtfmt uwr les/mehoM wiuoalaUet ou muUuialetUes 
jmfeuiu i la Sorbotmt Par Prof Paul Montel 
Beoneillieo et rddig^ea par F Marty , avec un 
Note de Henn Gartan (Collection de mono- 
graphiea sur la thtone des fonobons ) Pp 
iv+169 (Pans Oanthier-ViUars et Cie, 1033 ) 
40 francs 

Tkxu are two methods of studying analytic 
functions The first consists m examining the 
points where the ftmotion becomes pecuhai^its 
singnlantles These pomts charactenae functions 
of ue same grow and at the same tuna give them 
mdividnality second consists m examining 
properties at ordinaty pomts — the region (rf 
regnlanty This mtwesting book adopts the 
second method The author seeks to dsssify 
functiona aocordnig to thenr cuder of multivalenoe, 
that is to say, t£e number of times which the 
ftmotson takes the same value The umvalent 
fonobons are partionlarly important since they 
are fhndamenbd in the thec^ of conformal 
lepresentabon A umvalent fonobon when sub 
sbtuted for the variable leaves the order of multi 
valence mvanant 

The book is founded on a course of lectures 
nven at the Sorbonne by Prof Montel and has 
bem ably edited by M Marty, who has made 
maiw onginal oontnbubons In an appendix, 
M Cartan considers the possibihty of extending 
the idea of nmvalenoe to funcboia of several 
varubles 

Fwutumt of a Comjitx VartcMe By Prof Thomas 
M MacBobert Second edibon ^ xv+347 
(London Mamiillaa and Oo, Ltd, 1933) 
14* net 

Tra seocmd edibon of this useful book wiU be 
warmly welcomed The theory of funcbons of a 
compln variable plays an morea s i ng ly important 
part in the i^hoaticma of mathemabce to ^yncal 
proUams ^ sbident who desnes to make these 
appUcabons without delvmg too deeply mto 
afastraot theory will find here just the material 
which he requires, dearly set out and with soffident 
ngour £at nu ne^ Beating m fnlnd the diffl- 
onlties of the begmner, Fra MaoRobert has 
tempered the axitibimeboal apfuoaoh to the subject 


with a wise admixture of geometrical intuition, 
and has thereby succeeded m producing a bode 
which may he easily consulted <m any parboular 
pomt such as contour mtegrabon, special fonobons, 
or the hnear difierenbal equabon of the seookid 
order The new edibon difiers mainly from its 
pedeoessmr m the addibon of appendixes on the 
hypergewnetno ftmotion. Legend functions and 
iWier mtegrals 

Tie Nod Paychotogy and Bdtg%ona Expentnee By 
the Rev T H Hughes (Hs^y Stewart 
Pubhoabons, 2 ) Pp 38ffi (London Qeorgo 
Allen and Unwm, Ltd , 1933 ) 10s 6d net 
It can be safely said that religum has now 
weathered the strain of soientifio onboiam If 
it has beaten back the foroee of materiahstio 
philosophy, it IS because of its reliance on the 
reahty of religious experience In this very able 
book Prmdj^ Huglm defends that expenenoe 
agunst the dismtemtmg onboism of me new 
psyohdogy, espeoialfy of Iwhaviounsm and psycho* 
analysiB He disouases the ongm and meaning 
of rdmon m the light of these sjrstoms, and shows 
that (iod and consoenoe are not mere projeoboos 
of the self, but mdependent reabbes which give 
a real value to religious expenenoe m general and 
to Chnstismty m parbouhu The expert way m 
which the vanous proUems raised are treated is 
a tnbute to the abihty of the author and to the 
great importance of his subject T Q 

(1) La giomitne d la portie de tout Far J 
Poirfe Pp 117 (Auoh Imi«imene Gocharaux, 
1931) 20 francs 

(2) L’AnOmittque d la portie de tone nombra 
eiUters, fmetunu, eakuh approoMt Far J 
Poirfe Pp v+97 (Pans Gauthier VUlars 
et Cm, 1932 ) 26 francs 

(3) L’Algibn et la tngonom&ne d la portde de 

tone Pax J Poii4e Tome 1 Cakid algAnque 
et iqmtiona Fp v+67 16 firanos Ibmo 2 

Ehde da la vanaiton dee f(met*ona Pa vi-|-44 
16 francs (Pans Gauthier Villars et (^, 1933 ) 

Thxsb four httle books represent the limit of 
Bimplifioation and are mtendod for those vrim 
have never studied mathomabos at all For bieae 
they are probably too difficult To the teacher 
of the elra^ts they might offer some useful ideas 
of simplified exposrtion 

Vodeamgen nber Boden Mikrcbtologte Von Prof 
Dr August Bippel Pp vm + 101 (Berhn 

Juhus Springer, 1933 ) 9 90 gold nuuks 
Tbis handy and accurate book is packed with 
foots concerning a wide ranm of the bacteriology 
of soil and water It woi& make an excellent 
fbundabon for a course, though its value to tiie 
studrait IS reduced by the absence of any references 
except to textbooks The names of mai^ authma 
are given, but most of them ore Central European 
GRie language and planning of the book axe clear, 
and the work can be cordially recommended 
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Physics and the Public Mind 

By Pboi Hibbebt DoroLi, Imperial College of Smenoe, South Eenaingtan 


AN epoch m menoe u mvambly fiAowed by 
/e a general change of attitude towards hn 
as a whc&, which is none the leas profoond because 
it lacks the dramatic suddenness of its precurscw 
Newtonian mechomos had no direct bearmg aa 
vulgar hopes and fears, yet the popular reaotKm 
to the appearance of a comet m ^ eighteenth 
century was not that of the sixteenth, even among 
those who knew nothing of gravitation Oigamo 
evolution was not obvioiwy oonoemed with 
sociology, yet to Spencer the word ‘progress’ 
meant something other than it meant to Rousseau 
No scientific idea hves to itself at dies to itself 
The responsibihty which this fact lays on the 
shoulders of the man of science weighs not on hu 
researches but on hu treatment of their results 
By the very essence of hu oalling he u consecrated 
to truth, and he most know all hib wajrs, whatever 
their e&ct on human institutiona ai^ behe& 
But, by the same token, he must see that hu 
report on what he finds does not mislead , above 
all, that it does not contain a denial of the spirit 
of research itself 

For I say, thu u death and the sole death. 
When a man a loss comes to him from hu gam. 
Darkness from light, from knowledge ignoranoe 

Difficult as it must always be properly to esti- 
mate current events, it u clear beyond questum 
that the post War years have seen a development 
of fundamental physical ideas such as history has 
rarely recorded Already the theoretical ph^cist 
of middle age, if he has time to muse at all, eon 
tem^tes the outlook of hu youth with somethins 
of we feelings with which he regards medievm 
thought It u only fitfully that )m realises, with 
a mim shook of surprise, that thu archaic attitude 
was once natural to humself and u still part of 
the mental equipment of most of “that section 
of hu oontempOTanes which u called the pubhe” 
On the wwld at large the impact of the new ideas 
must necessarily wevk more gently and slowly, 
but no lees inevitably Sooner or later, social 
institutunu, literature, art, religion will r^eot the 

K oha^, and it u not too early to mquire how the 
' "o mind u reacting to the smentifio revolution 
j fw on tiiat reaction will demnd the more 
subtle developments m the various fields of 
practical human interest 
At first si^t the omens are pleamng Thanks 
largely to broadcasting and the great skill m ex 
positum shown by oertam of our physiouts, 
popular attention u given to things soientifle 
mbaUv m greater measure than ever before 
Not onfv so, but the recognition u general that 
sdenoe has something vitu to oontrUrate to the 
vanoiu departments ^ thought, feeling and action, 
and there u a genuine desire to know what that 
contribution mi^t be Superficially thu is aU 


When we look deeper into the jdienomenon, 
however, grounds for muriving appear The 
remarkable fimt that bom of soienoe have 
become best seUers admits of two possible explana 
turns either the most widespread desire of the 
imbho has changed, so that it u now for scientifio 
thought instead of thoughtless divermon, or else 
boolu of soienoe have (£anged so as to povide 
thoughtless diversion instead of scientific thought 
Unfortnnatdly the latter alternative appears to be 
nearer the truth 

Thera was a time when the writer of soienoe 
for tiu pubho demanded considerable mental 
effort from hu readras, aa a tribute befitting iiie 
digmty of hu subject He showed them the steep 
and thorny way to heaven Nevertheless he led 
them there if they were willing to follow him 
To day we are only too famihar with the pnmrose 

g th to the everlasting bonfire Writers such as 
bQ and Lockyer not onlv desonbed the achieve- 
ments of smenoe , they uidioated also the steps 
towards those achievements, appealing to reason 
to improve tiie course as well as to admiration to 
ai^nd the goal The modem sucoeesors of these 
men ue too prone to present tiie achievements, 
made alluring by their plumage of paradox, and 
to prevent access to the steps by a mystmous 
guanlian who, finger on hp, whi^iers m hushed 
times the magio word. Mathematics The con 
sequence u inevitable The reader not aaiy enjoys 
the fiin, but also feels at hberty to claim soimoe 
m suppiwt of whatever philosophical or religious 
dc^mas he may hold, paradox lending itself re^y 
to favourable mterpretation by oontradiotwy 
creeds Any samples of oonsmenoe he may fed 
at taking thu royal road to learning ore allayed 
by the assurance that he need not think for him , 
a^ smee m any case tiie argument is beyond him 
Small wonder that the age when soienoe u most 
difficult u the age when it u most popular 
To make the pomt defimte, let us oonoentrate 
attention on one of the most mominent elements 
of the new nesmenoe — the dootanne of indeter- 
minaoy It u widely peached tiiat modem 
Sdenoe u essentially mdetenmnutio, and that 
therefore we may not only behove m human free 
will if we like — ^whioh, of course, we could always 
do — ^but also claim smentifio support for it T^ 
idea, emanating from men of soienoe with the 


u spead, both directly and 
through various grades ofmtermedlary expositors, 
to the pulpit, the newspapr uid the msrk^daoe 
Authority for the idea u everywhere , evidenoe 
for it, however, u fur to seek As an example we 
may dte an earnest little bode recently written 
by a doctor of soieiioe with the object of showing 
the plain man the trend of modern safenoe and 
philoeoidiy “The work of Dnao,” he writes, 
^'sugge^ a amneudiat transcendental nature of 
matttf, while that of Heisenberg u partiouloiiy 
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■yiiflomt beoMiN it hM knooktid Um bottom ont 
of the idea of predeetmaiaon, put probafaihty m 
its plaoe, and shown that there is even a physioal 
bau for the belief m free will as a faotw of 
ezistenoe ” When we seek for evidence for this 
remarkable statement, all we meet with u the 


the small enrors mevitable in human eiqieriment^, 
but the very etatement which Dirao makes h 
baaed on tms constancy It will not do, for 
example, if he can say merely that a qtectrum 
produced m Prof FowIct b lalxmtMy on such and 
such a date oontained a line of which the wave* 


following "The mathemstwians an among the 
most trustworthy of mtellectual ^des Phynoa 
IS essenfraUy a mathematical subject, and over 
some of the ground we have to traverse the 
ezpoimental ^yaidst will still accompany us, 
but eventually we may have to trust the mathe 
matioan adone " When a doctor of scienoe (who, ] 
it may be said, imphee that he himself is unable 
to foUow the mathematical arguments) can write 
m these terms, we may wonder whether the 
twentieth century difiers mteUectually from the 
sixteenth except m the substitution of the mathe 
matioian for the medieval philosopher 
The protest will at once be raised ‘What can 
one do f TheoretlciJ phracs is indinutably 
beyond expressian in popular terms, and is one 
to keep some of the greatest intelloctn^ adventures 
of history as a secret possession because they 
cannot described m their fullness without 
mathematioal language t’ The reply is that the 
evil does not he m the mcompkteneaa of the 
presentation — ^that must always exist— but m its 
character Ocmcluslona are presented as mathe 
matically demonstrated which mathematics has | 
not only not demonstrated but is also inherently 
mcapable of demonatrating Mathematios is thus 
portrayed as the magic wwid of the few instead 
of the concentrated reason of all Once the 
supreme expression and inspired Word of Reason, 
it has beoow an indulgence, grantuig absolution 
for the wildest excesses of imtaonahty Instead 
of bemg a mental tome, its very name has become 
a menW opiate, and elemental fallacies which a 
generation ago would have bera detected by the 
most ocdmaiy of thinkers, now deceive the aouteat 
minds, which he bemused undw its spell 
To exemplify this it is not neoeesary to take 
the more outrageous apphcation to human free 
wiU, which m actual fart has not yet been shown 
to bear any return at all to physics We can 
m deeper and look at the purely morgamo m 
drt e rm m aoy The basic e xpre sMon of this dootniie 
u to be found in Fnn Dirac’s "Quantum 
Meohamos ’ ‘ When an observatioii is made on | 

any atomic system that has been prepared m a 
given way and is thus In a given state, the result 
wiU not m general be determinate, i e , if 
the experiment is repeated sevend tunes u^er 
identioal oonditums several difrerent results may 
be obtained ” Let us see how this astonishing 
ooDoluafon has been reaohed. 

The whcde of quantum meohamos, of which this 
is a part, has been built up as an attempt to 
explam the results of experiment Now not only 
u It true that not one expenment )ias ever been 
repeated several tunes under identioal oonditaogas 
without the sune result having been obtamed 
(cllowiog, of coarse, as has always been done, for 


length on the following day appeared to Flrof 
Curtis to be so many umta m terms of a scale which 
some years before had been found by an employee 
of Messrs Hilger to bear a oertam relation to a 
s^ earlmr state of the standard metre Unleas 
he can uy quite gmiorally and definitely that the 
wave length of Ha la that and nothing else, the 
whole OTstom of quantum mechamos o^peea for 
want of evidence If, then, the oondusion quoted 
18 true it automatically knocks away its own 
support and all reason for believmg it vanishes 
Tbis argument is very aim^, and it is 
irrefutable It makes no appeal to the algebra 
of matrices or group theory, but rests on the 
elementary logim prmoiple that an argument 
whose conclusion violates its premises cannot 
be sound Twenty years ago it would have 
> occurred at once to any person of ordinaiy 
intelligence, but to day what do we find f Hau 
the world proclaim with joy that at last the most 
exact of soienoea has establuhed the freedom of 
the will, while the rest nt m bewildered sileiice, 
reatrmning the protest they long to make from 
fear that mathematica might have ways of dis- 
proving the obvious The spectacle would be 
amusing if it were not so senous 
Let us understand the position dearly It will 
not do to scoff at quantum meohanios and look 
upon the modern developments of physics as a 
malignant growth from wmoh scienoe may recover 
under the suigemi’s knife , they are, on the con- 
trary, a mutation m the authentic line of develop 
ment of thou^t Durao is not the fool he may 
Bupe^cially appear , he possesses one of the vei^ 
greatest mmds our age has produced The feult 
is not that we are livmg m an age dT darkness, 
but that the bnlhanoe m the time is m ak in g us 
blmd, that loss comes to ns from our gam and 
ignorance from our knowledge What is wanted 
IS a reformulation of the philosopbioal foundatums 
of scienoe, so that sense shall not have to e xpre ss 
itself m nonsensical terms The philosopher may 
give it to us but there is more hope firom the 
man of scienoe, for m the present situation it is 
not BO difficult for him to acquire sufficient 
philosophical knowledge and acumen as it is for 
the jMosopher to fiunilianBe himsdf wiHi phynos 
But the manner of its oommg is of minor import 
anoe the great thing is to get it 
We are not imfemiHar with this demand ot 
wi^ attempts to satisfy it, but there is little siffl 
that the real dealderatnm is properly understood 
It is not suffiaent to impeacu Victorian aasump- 
tions and declare how mudi wiser we are now 
new philosodiy must not merely reveal the 
fidsity of the old , it must embody all its truth 
To resort cnoe more to imagery, the relatum of 
idiat wa ore offend to what we need is somewhat 
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M fidkyws £a rarvaying the |Ayiioal laodsoape new ideae, oan for poldio metnutloa gire m a 

m have diaoovered oertaui faota whidi we oaonot mmunary of the wh^ Btoatum the va^ne and 

fit mto the eame plan aa the more familiar onea maoooiate {diraae, “Something unknown u domg 

every attem^ to oo-ordinate them mvolvea na m we don’t know what” , when Sir Jamea Jeana 

abawdity There are two ways out of the diffi- can ao fiur forget hia own admirable work aa to 

oulty Ihe firat, whioh appeara to be the only wnte, “Heuenberg now makea it appear that 

me attempted — or, at any rate, popnlanaed — ao Natnie abhora aoouraoy and preoiaion above aU 

for u to aaaume that the landaoape w abanrd, and thinga'* , and when the only meana the truth 

that inatead of marvelluig that we cannot make aeeker biw of detecting the falaity of theae atate 

a rational conception of it, we ahould rather pity menta — namely, the ezercue of the r e aao n with 

our former inabmty to aee that abaurdity la the which he la naturally endowed — ^la made impotent 

eaaence of Nature The aecond way, which at 1^ the auggeation that mathematioa, which he haa 

leaat aeema worth trying* la to change our pont no time to learn, haa diaoovered how to prove 

of view until the apeotsow again beoomea oohoent tiie illogical Tbm la here a ntuataon for more 
To do thia la not eaay it la much pleaaanter to aenoua m the long run than many of the problema 

lie m a bed of chaoa and amile at our folly m which agitate public life to-day 

thinking reaaon wwth while But the tune may Freedom of thought may be attacked m two 
come when we ahall regret auch a choice ways Many lecentfy have been moved to {voteat 

It IB a queatiaa for the apemaliat now, but m a agunat the nae of external force for tfau purpose 

few decades it will be a matter of umversal But, regrettable as such control is, it cannot by 

importance , for the abstract thou^t of one its very nature constitute a real limitation Stone 

generation, operating unperceived by the majority, walla do not a pnaon make, and history has shown 

directs the praotictu activities of the next It that the blood of the martyrs is the seed of the 

IS not merely aaentifloally indefensible, it la Church Infimtely more dangeroua la the menace 

socially tragic when a tremendous fcwward leap to thought from thought itadf When, m the name 

in human thought, about which the public la of acienoe, ontioiam is not chained but drugged, 

cunous to a degree never before witnessed, la and unreason, m robes not its own, receivea the 

represented aa a negataon, by an unmtelligilde homam meant for reaaon, thought is enslaved 

formula, of all that Hm bem proved trustwi^y indeed Those who are wise enough to see how 

m the past , when a man like Sir Arthur the social life of a people is related to its mental 

Eddington, who is reaponaible for the most valiant state will scarcely contemplate the future with 

attempt yrt made to Wm a positive uraty of t^ equanimity 


Diet and Dental Disease m Man 

I T la now well established that there is an appearance, the enamel la relatively thick and 

Ultimate relationship between the stnioture repilar in outiine, with a more or leas regular, 

of the teeth m animala and the composition of a^tematic arrangement of the prisms and com* 

then: food supply, aa well as between the latter paratively httle pimioitation The dentme is 

and certam forms of dental disease The work of relatively thick aim shows no poorly calcified 

Abs Mellanby on these problema haa already been areas (or mterglobular spaces) Such spaces are 

referred to m theae columns (Natubi, 126, 004 , rare m animals hving under natural conditions, 

1080 127, 077 , 1031) The results of theae but m civilised man, who hves under artificial 

researches led naturally to an mvestigstion of the (xmditions, ^eir presence is the rule rather than 
problem of doital canes m human bemgs, along the exception Teeth can be graded according to 
original hnes, with the view of deteiininiiig the surface character of the enamel, even while 

whether a aunilar relationship between diet and still m the mouth good correlation was found 

structure and disease held here also An mterun between surface textim and nunute structure in 

report of a oluucal trial by the Committee upcm the shed or extracted teeth subnutted to mioro- 

Dental Disease was issued m 1081 (NATrru, scoploal examination, so that it is possible to mfer 

120, 83 , 1082) and is now followed by the full the histologioal structure of teeth while stdl in the 

account of Mrs Mellanby’s experiments upon the mouth 

effect of diet on dental structure and disease m In a oollection of more than 2,000 shed and 
man* eztraoted teeth, it was found that, whether 

An account IS given first of nramal and almormal aas e s sc d by surfiuie or histologioal examination, 

development and sfaruoture of the teeth by the maicnty of the demduous teetii were defective 

normal is meant the perfect structure which can (hypoplastio) m structure, the mcuma being the 

be obtained m animak receiving vitamin D and a best and the second molars the worst fonned 

sufficiency of calcium and phosj^orus The n<»inal Teeth ccdleoted from private sources were better 

tooth is creamy white, smooth and shiny m calcified than those frcm public elementaiy school 

children Hie majority of the permanent teeth 
jm were also hypodastio ^ teeth of two groups of 
^ children were also examined, the first in a hoqiital 
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for nugiMl tnberoiiloM (1,684 deoidaous and 
1,463 pemuuMnt teeth) and the other in cottage 
homea (12,807 dedduoiu and 14,078 permanent 
teeth) 21 per cent of the deoiduoua teeth of the 
latter group and 7 per omt of thoee of the former 
had no denota , 82 pw cent of the formcw’a but 
only 6 per cent of the latter's were very hypoplastic 
As regards the permanent teeth, 1 per cent were 
normal m the hospital children and per cent m 
the cottage homes children, 43 and 8 per cent 
being very hypoplastic reap^vely Hiatologioal 
ezamination indicated that m the majority of 
deciduous teeth the part formed before bir^ was 
well calcified, the delects beginning to form how 
ever, soon after birth 

As regards canes, of which three degrees were 
arbitraruy recognised, it was found tlmt 27 per 
cent of the dei^uous teeth of Bntuh childra 
were free from the disease, while 42 par cent were 
very canous 67 per cent of the moiaors but only 
4 per cent of the second molars were canes free , 
10 per cent of the inmaon and 63 per cent of the 
second molars were aeverely affectkl The teeth 
collected from pnvate sources were kas canous 
than those of the children from pubhc elementary 
schools Canes was also more prevalent m the 
children m hospital than m thoee in the cottage 
homes 47 per cent of the teeth m the former 
moup and 73 6 per cent of those m the latter were 
free from the disease Canes was extensive m 22 
per cent and m 7 per cent respectively in the 
two groups 68 per cent and 63pw cent of the 
permanent teeth were healthy The mcuors and 
canines were the least and the first molars the 
most affected 

The data given above suggest that there is a close 
relationship between the structure of the teeth and 
thmr liability to canes It was found on analysing 
the figures more closely that, of the deciduous 
teeth diagnosed as normal by surface appearuioe 
or by the histologioal structure of the enamel or 
dentine, 77-83 per crat were free from canes, 
whilst ^10 6 per cent were severely affected On 
the other hand, of those diagnosed as very hypo 
plastic, only 7-^ per cent were free from canes, 
60 6-73 per oent bemg severely affected The 
same general association holds auo m the case of 
the torn examined in the mouth, mcluding the 
permanent teeth Mrs Mellaoby concludes “It 
can therefore be stated as a general hypothesia 
that there is a close direct association between 
structure and canes ” 

Only m 11 2 per cent of the deciduous teeth was 
no dir^ association found, 6 1 per cent being too 
canons for the structure and 6 1 per cent lees 
carious than might have been expected from the 
atruoture EzaminatiiHi of the sections for the 
pr e se n ce of secondary dentine and its structure 
when present showed that teeth of poor structure 
yet fiire frenu caries had well calcified dentine, 
whilst the latter was usually imperfectly formed 
when canes appeared m a tootle erigmally well 
frimied In other words, the defensive reaotioDS 
of the teeth aftw eruption play a part m the 


asaociationbetweenstruoturaandoanes Qnlyabout 
2 per oent of the 1,600 teeth exammed were gross 
exceptiona to the two hypotheses of direct aasooi* 
ation between atruoture and moidenoe of canes and 
that there may be a ohanre m the resiatanoe of 
the teeth after eruption wmoh is indicated by the 
character of the secondary dentine 
The next step was the experimental confirmation 
of the relation^p between diet and structure and 
so between diet and canes m human beings Four 
successive mvestigstions were made m a ShefSeld 
Hospital fOT surgical tuberculosis and afterwuds 
two concurrent tests on children m the Birmingham 
Cottage Homes, one lastmg for two years and Ihe 
other for a year and a hrif The ordinary diets 
given the children were those commonly cmsidmed 
adequate m all respects the modifications made 
were additions of oatmeal, ohve oil, cod hver oil 
or radiostol (irradiated ergosterol), and milk, butter 
and eggs, or removal of oatmeal and othw ceresds 
'The energy value, fat, protem and carbohydrate 
content, as well as the amounts of calcium and 
phosphorus present, were kept as constant as 
passible m the different diets , on the cereal-free 
diet the carbohydrate was r^nced and the fat 
proportionately moreased In the Sheffield m- 
vestigations, considering only the children leas 
than six years old (as the average age in the earher 
mvestigations was about eight years), it was found 
that the average number of teeth per child showing 
imtiation or spread of canes was reduced from 6 6 
on the diet oontainmg no extra vitamins A and D, 
but with increased oatmeal, to 0 37 on the cereal 
free diet with addition of cod hver oil and radiostol 
solution daily The average number of teeth per 
child m which canes showed hardening was 
mcreased from 0 2 to 4 7 The Birmingham results 
bore out thoee previously obtained m Sheffield and 
showed that vitamm D is an important factor m 
checking the uutiafron of fresh cones, diniini«hifig 
the sprMKl of old canes and arresting the infective 
process m many canous teeth 
Following the disoussicm of the experimental 
evidence m favour of the thesis that diet and 
dental disease are mtimately related through the 
vanations m structure of the toeth which can be 
produced by changing the diet, the report con 
sKlers the racial di^bution of canes, smoe the 
thesis ought to be capable of explaining the relative 
immumty or susceptibihty races and oom- 
mumties m venous parta of the world A review 
of the available evidence suggests that the mam 
conditions remponsible for immumty from dmtal 
decay are prolonged breast feeding with a supple 
mentary diet often for three or even six years and 
ahi^ mtake of vitamm D (or exposure of the body 
to ^ sun) together with a snfflcienoy of oalomm 
and phosphorus A high carbohydrate diet (cereals 
or p^toes) IS compatible with good teeth provided 
the supply of vitamm D, calcium and phosphOTua 
is also sufficiently great Canes is especially 
rampant where cereals form a large part 
the diet, braast-feedma la sh«t, the mtake 
of Milk, eggs and fkts is ■*"*11 an4 
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■oiubine u negligible or rendered ineffeotive by 
clothing 

It hw thua been ahown that perfectly calcified 
and regularly arranged teeth can be prMooed by 
includmg in the maternal diet during pregnancy 
and lactation, and m the diet of the o&pnng at 
the tune of dental development, subatanoes con 
taming much vitamm D, calcium and phoaphonu, 
Buoh ae milk, e^ fiah and animal fata, and that 
cereals, especially those rich m embryo such as oat 
meal, tmd to produce hypoplastic to^h and call for 
a correspondmgly larger supply of calcifying foods 
for good development It has further bMn estab 
lish^ that the teeth of the majority of children in 
Qreat Britain are imperfect m structure that 
dental oanea is more likely to attack suoh teeth 
than perfect teeth with normal enamel and dentme 


and a smootb sur&oe , that the reawtanoe to caries 
can be increased in^pendoitly of the ongmal 
structure by giving a diet containing much vitanun 
D, oaldum a^ phoaphorua or deoreaaed by a diet 
nch m cereals If these general prindplea of 
feeding were widdy adopted, there is httle doubt 
that dmtal oanea (and also pyorrhoea, to which 
a deficient mtake of vitamm A predisposes) will 
cease to be the soourm they an at the present 
tune It may finally be pomted out that none of 
these conclusions comets with the generally ao 
oepted idea that the exethng cause of canes is the 
growth of micro mrguusms m the mouth the 
novelty is the proof that the tooth can resist the 
onslai^t of the microbea by the absorption and 
assuniUtion into the body tissues of certam specific 
dietary factors 


Obituary 


Mb E M Edkm 

E dgar mark FDEN died on February 10 at 
the age of sixty years Ho was the eldest son 
of WiUiam Eden, an artist, and was educated at 
Umversity College, Lemdon After a penod with 
Messrs Willans and Robinson ended by ill health 
ftmn which he was never wholly free he became 
a demonstrator at University College under Prof 
Hudson Beare, by whom he was greatly influenced 
In 1907 he became lecturer at Armstrong College 
where he romamed until his life work began in 
1016 

The National Physical Laboratory had under 
taken the testing of all gauges for the manufacture 
of munitions Tbe old methods were inadequate 
to deal with the immense number of gauges, and 
especially screw gauges , entirely new Mid simpler 
methods were necessary Here Eden’s genius 
found its appropnate fidd Many others i&ared 
m the work but they would agree that every 
method finally adopted owed somethmg to his 
inspiration, and that many of the most important 
ow^ ever^hmg The Sbmple machines that he 
devised for the most mtneate measurements did 
much more than solve an urgent war problem 
They enabled British manufeoturers to test their 
own products and to raise appreciably their 
standard of accuracy In the list of those who 
have led the post War recmstruction of our 
industnes Eden s name should stand high 
In 1919 Eden jomed the original staff of the 
newly founded Research LabOTatones of the 
General Electno Co , Ltd , as head of the work 
shops His work now covered a much wider range, 
but knowledge of it was necessarily confined to a 
narrower omiw Discerning visitors to the Physical 
Society s Exhibition will have realised that its 
quality remained unchanged , but only hia col 
leagues know how much m any success they may 
have adueved is due to it 

It IS impossible to describe examples of his 
work m a ^ words , reference must be made to 


published accounts, for example, m Rolfs ‘ Gauges 
and Fme Measurements’ and in the Journal of 
/iMtrttmento (May 1922, and vol 2, p 119) 
All his work had a common feature an economy 
of means and of material oharactenstic sJike of the 
best science and the best art Among modem 
Englishmen only Rayleigh and Horace Darwm 
can be compared with hun m this matter Lake 
them he always went straight to fundamentals 
he would not even take a hai^eyed formula from 
a textbook , he always worked it out for himself 
The colleague who brought him a sketch was often 
disconcert^ to find the final apparatus shorn of 
all his cherished mgenmties , but it always worked 
at a first trial, a^ achieved exactly what was 
reared of it, neither more nor less 
' The same hatred of elaboration and ostentation 
inspired Eden’s private life He loved wild flowers 
but not the formal garden the elegance of Moxart 
but not the grandeur of heavy orchestration It 
made him a toue peace lover , only his duty to 
hiB young family ponuaded him, after a bitter 
Struve to take even an indirect part in hated 
strife Yet he was no shnll pacifist , quarrels 
vanished like smoke before his genial smile and 
kmdly, but caustic, humour He was a perfect 
host and hu accounts of workshop domgs at 
staff meetmgs were so ontertaming that they 
became rec^pilsed as among the LaboraUny 
treats We are all much poorer for hu lou though 
Ibe world at large may never know it He leaves 
a widow and four sons 


Db H M Caobll 

Thb sudden death of Dr H M Cadell on 
April 10 at the am of seventy-three years has 
deprived Edmbuigh and its nmghbourhood of a 
distinguished soieatiflo wmker and of one who 
Tfiayed a conspionous and most usoEul part m the 
ufe of the oommunity Bom m 1800, he was 
eduoated at the Umv^ty of Edmbuij^ and at 
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CSaustlul Royal Mining Academy, Qennany He 
was one of the first band of students who studied 
under Archibald Geike, and at the age of twenty- 
throe years he became a member of HM Oeologioal 
Survey He always regarded it as a privilege that 
he was sent to the field as a ]umor member of the 
staff under Peach and Home m the survey of the 
north-west Highlands, and an account of his 
laboratory experiments lUnstrating the mode of 
produotaon of the oomphoated tectomos of that 
region is mcluded m their classic memoir On 
succeeding to the family estate in 1888 he retired 
from the Survey after only five years’ service, but 
his mterest m geology and geography contmuod 
unabated, and he was the author of a long senes 
of geological and eeographical papers, many of 
which were the resulta of observations made during 
his frequent and extensive travels 

Gadell's more important pubhcations dealt with 
the oil shale field and general geology of West 
Lothian, and with the geologiciu history of the 
Forth valley He was essentially a practical 
geologist and took an active part m the develop 
ment of the coal- and od shale fields of West 
Lothian, and m the reclamation of the muddy 
foreshore along parts of the Firth of Forth Ho 
was also mterest^ m the exploitation of the coal 
resources of Spitsbergen 

The vanous scientific societies m Edinburgh 
particularly the Bc^al Soottish Geographical 
Society, the Royal Society of Edinburgh, and the 
Edmburgh Geologioal Society owe Dr Cadell a 
great debt of gratitude for many servioos rondorud 
and for generous financial support He led the 
life of a country gentleman and became a county 
magnate, serving in vanous capacities on the 
County Council of Linhthgow, and becoming 
Deputy Lieutenant He also served in the ‘volun 
teen’ for twenty-four yean and retired m 1906 
with the rank of Lieut Colonel ud Hon Colonel, 
VD 

Cadell’s services to the Umvermty of Edmburgh 
were many, and special mention may be made of 
the mterest he took m the founding of the chaus 
of mining and of geography As a reco|mition of 
his scientiflo attainments and pubhe worn he was 
awarded the honorary degree of LLD by the 
Umvemty m 1932 

It IB rare to find combined in one personahty 
gifts of such a varied nature, and he will be greatly 
missed in Edinburgh T J Jun; 

Dr J P VAN DIB Btok 

JoBANNiB Paulcs VAN DIB Stok was bom on 
Juiuary 14, 1861, at Zuilen, near Utrecht He 
studied at the Umversity at IJtraoht and took his 
degree of doctor m physios and mathematics m 
- ^ 74 In 1877 he went to Java as sub-director of 
the Magnetic and Meteorologioal Observatory at 
Batavia, was mpomted director m 1882 and retired 
as such m 18M 

Van der Stok’s first pubhcations dealt with 
t»nods m terrestnal magnetism and meteorology 


m relation to the sun and moon, and the observa- 
tory at Batavia oo operated m many intematlmial 
researches m seismology, terrestrial mamietism and 
cloud studies His most important woh, however, 
were his tidal studies, based on Darwm’s method 
By a skilful arrangement of direct readmgs of tide 
gauges at well chosen hours, and many original 
methods of discussing the results, he was able to 
disentangle completely the very complex tidal 
phenomena m the Archipelago The results have 
been puhlished in a senes of sixteen papers and m 
the atlas ‘ Wmd, Weather, Tides and Tidal 
Streams m the East Indian Archipelago” Tide 
prediction, highly important for shipping especially 
near Sourabaya, has since been carrM out by 
Van der Stok’s methods lar^y by native aasutants 
After hiB return to Holland, Van der Stok 
became director of the oceanographical depart- 
ment of the Meteorological Institute at De Bilt 
and remamed so until 1923 'There his pnnoipal 
work was the supervkum of the pubhcation 
of oceanographical atlases of the Indian and 
Atlantic Ooeains, but he continued also his tidal 
work and pubh^ed an “EUementary Theory of 
the 'Tides” with numerous tidal constants for the 
East Indian ArchipelaM, which has been trans- 
lated mto German He also published through 
the Amsterdam Academy of Sciences many 
studies m ohmatology and dynamical meteorology 
He was the first to mtroduoe stability’ as a 
numonoal indication of the degree of variability 
m direction of wind and current vectors, and one 
of the first to use and investigate ^quency 
tables and curves m climatology — ^we need only 
mention his treatment of tides m the North Sea 
and of the climate of the North Sea deduced irom 
lightship obsorvatiuns After several yean of 
ilSiess, borne with exceptional patience and cheer- 
fulness, he died on March 29, 1934, at the age of 
eighty three years Throughout the world his 
name will be gratefully remembered 

E VAN EvxBoniaxN 


Thx death is announced of Frederick William 
Christian, aothropolMist and explorer, city 
hlnanan of Chiutchurch, New Zealand, whidi tome 
place at the age of sixty six years at Wellington, 
N Z F W Christian the son of E H Chnstian, 
was bom at Putney Hill on June 15, 1867, and 
oduoat^ at Eton and Balhol College, Oxford 
After taking his d^ree he became mterested m 
the exploration of the Pacific, and more par- 
ticularly of the islands of Micronesia His ethno- 
graphical observations m this area were of enduruig 
value and oontmue to be the best and most 
authoritative account of some of the leaser known 
ishmds Hu best-known and most frequently 
imoted work is “The Caroline Islands” (1899) 
He also published ‘ Eastern Pacific Lands” (1910) 
and a cmnparative study of a number of the 
Oceamc languages He was a freqi^t con- 
tributor to the pubhcations of the Polynesian 
Soofety and other smentifio loumals 
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News asd Views 


Su Sulncy Manner, KBE, PR.S 

Snt SiDNiY Habiodb, who raooivod the LinnaaD 
Medal at the anmvenary meeting of the Lmnean 
Society on May 24, haa had a k»g and dutinguuhed 
oareer ae a aoologwt, and te still actively engaged m 
research His published works deed for the most 
part with two widely different groups of arumals, the 
Polyzoa and the Oetaoea Hia first paper (18fi4) 
deacnbed the anatomy of Loxotoma, ead his most 
recent, issued this year, was the third instalment of 
his great report on the Polytoa of the Stboga expe 
dition Poihape his most outstanding oontnbutions 
to soienoe have been the demonstration of the 
ohordate aflBnities of CrphaloduoM (published m an 
appendix to Mointoshs ChdUangtr Report, 1887), 
and his disoovety of embryonic flasum m oyolostom 
atous Polytoa (1S9S) While aupenntendent of the 
Univenity Museum of Zoology, Cambridge, Harmer, 
m ooUaboration with the late Sir Arthur Shipley, 
planned and edited the great Cambridge Natund 
History the ten vohunes of which appeared between 
1896 and 1909 

Ik 1909 Harmer left Cambridge to beoome keeper 
of aoology m the British Museum (Natural History) 
and ten >oats later he was appomted direotor of that 
mstitution Shortly after he went to the Museum 
he dovmed a seheme with the oo-operation of the 
Board of Trade and the Cnast Guard, for reoordmg 
the ocourrenoo of Cetaota stranded on the Bntish 
coasts, and m the course of twenty years a vast 
amount of mformation has oocumulated m regard to 
the distribution, migration, and seascmal oceurrenoe 
of the vanous speotes Much of this mformation, 
but not the whole of it has been embodied m the ten 
reports published by Harmer From the begmzung 
of his oseooiation with the Museum, Harmer also 
took a leading part m pressuig im suooessive govern 
xnents the urgent need for the regulation of the whole 
flshenes, particularly in the Antarctic Ha efforts 
were largely responsible for the organisation of the 
very important scheme of ooeanographioal research 
now being earned out Dr Stanley Kemp and hu 
staff for the ‘Dacovery ' Committee, on undertaking 
which can only be oomiiared m importance with the 
ChaUmgtr expedition 

Prof W B Scott 

Tan Boston Society of Natural Hatory has 
awarded the Walker Grand Honorary Pnse of 600 
dollars to Prof, William Berryman Soott, of Prmeeton, 
New Jersey, for * hu half oentury of oonspuiuoia 
effort to advonoe t^ soienoe of vertebrate poleonto 
logy m North Amenoa” Prof Soott a pcofossor 
ementus at Prmoeton Univemty, whara he held the 
Blair profosMCship of geology and palsaontology from 
1884 until 1980 He was bom m Omomnati, 18M, 
rsoeived ha baohelor*s degree from Pnnoeton, Fh D 
from Heidelbeig, LLD from the University of 
Pennsylvania, and honorary dootorates of soanoe 
from Harvard and Oxford He a a port pteeiiknt of 


the Qeologioal Society of Amenoa and the Paleonto 
logxial Society of Amenoa, hu specialty having been 
vertebrate paleontology He u the author of 
a wril known geologioal textbook, alio of the 
‘History of Land Mammals in the Western Heou 
sphere*', and of the Theory of Evolution”, and has 
written some fifty irumographs on geological and 
palaontologioal subjects The Walker Grand Pnte 
u awarded by the Society from the trust ftind given 
by Dr William J Walker m 1864 not oftener than 
onoe m five years, for such aoientiflo mvestigation or 
disoovery m natu^ history as the Soowty may thmk 
deserving thneof, providing luoh mveetigation or 
disoovery shall first have been mode known and 
published m the United States The award is made 
solely for merit 

Henry Francu Blandfbrd, PRS (1834-93) 

HaKRY FnxKOD BrjumroaD, the dutuigiushed 
meteorologut and geologist, brother of William 
Thomas Blandford (1832 1906) president of the 
Geological Society, was bom m Bouverie Street 
Wbitefriars London on June 8, 1884 Like his 
brother, ho wae tramed at the Royal School of Mmos 
under Do la Beche Smyth and Percy and at the 
Mining Academy of Freiburg, and in 1866 with hm 
brother joined the Geological Survey of India After 
nerving for seven years ill health compelled him to 
reeign from the Survey and he become a professor at 
Presidency College, Calcutta, a poet he held from 
1862 until 1874 ]<rom 1867 he was also moteoro 
logical reporter to the Qoverament of Bengal, making 
a oloMe study of oyolones, and m 1874 was appomted 
chief of the Heteorologioal Department of India 
Retiring m 1888 he took up hu residenoe at Folke 
stone He died on January 28, 1898, at the 00m 
poratively early sge of fifty ei^t years Eleoted 
FO S m 1862, and F R 8 m 1880, m 1884 he was 
eleoted president of the Asiatic Society of Bengal 
He wrote some fifty papers on meteorology and 
geology, and hu work as a meteorologist caused him 
to be elected an honorary member of vanous foreign 
meteorologioal eooietiee 

Frsnccsoo Denu, 1834 94 

On June 7 the centenary ooours of the birth at 
Noplee of Father Fnuiooeoo Dento, the emment 
Italian astronomer and meteorologut At the age 
of sixteen years, he jomed the order of Bamabitea 
and studied at Rome, where he oame under the m 
ftuenoe of Seoohi, the ostronmner From 1866 until 
1890 he was attaobed to the Bamabite OoUege at 
Monoaben, where m 1869 he estab l ished an ofaeer 
vatory Keenly interested m meteorology, he did 
muoh to frirther its study m Italy, fomkbng the 
fioOshno fnensUs ds AfetsoroIogM, and m 1881 was 
choeen to be the fint president of the Italian Meteoro 
logical Soonty He was also well known f<w hu 
oboMvatKms on meteors and hu reaearohes m 
terrsstnal magnetism He rapreaented the Pope at 
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the OoognH of Sowntiflo Booietm held m Fraaoe m j recognised as m good vnlua for fomiliee with growing 


1884, and again at the Pans Congress held m 1887 
to maogurate the Astrographio Chart of the heavens 
Through him the Vatican Obeorvatory was chosen 
as one of the eighteen observatories to take photo 
graphs for the preparatum of the Chart, and m 1800 
he was appomted as ita director He died at the 
Vatioan cm December 14, 1804, at the age of sixty 
yeara He had been elected an honorary member 
of the Boyal Meteorological Society m 1870, and at 
the time of his death was president of the Aooademia 
del Huova Lmoei 

Prof Ernst KOster 

Paor Ermbt KOstsb, who has been for thirty -one 
>ears editor of the Zetttchnfi fxir Wuatnaehafaiehe 
Mxkrothopxe, has been elected to honorary fellow 
ship of the Royal Mioroeoopioal Society Prof 
Kuster is professor of botany m the University, and 
director of the Botanical Institute and Oardens, 
Oiessen He was previously assistant m the Botanical 
Institutes at Munich and at Hallo, professor of botany 
in the Umversity of Kiel, and later m the University 
of Bonn He is the author of Pathologisohe Fflanx 
enanatoraie” (3rd Ed , Jena, 1888), “Anleitung but 
Kultur der Mikroorganismen" (3rd Ed , LcijiBig, 
1921), Uober Zonenbildung m kolloidalen Median" 
(2nd Ed , Jena, 1931), and other botanical treatises, 
and of numerous soiontiflo papers 

Eoononuci of Nutrition 

In the report of the Committee on Nutrition of the 
British Medical Association published last winter, the 
daily requirement of food was assessed at 3,400 
Calones, and it was recommended that it should 
contain 60 gm of animal or &st class protem These 
figures differed from those of tbs Committee of tho 
Mmistiy of Health, which were 3,000 Calories and 37 
gm of animal protem A controversy arose as to which 
set of data was oorrect A conference of representa 
tivee of the two oommittees has since met and pub 
liahed a jomt report (London HM Stationery Office 
id net) The Mmut^’a Committee gave 3,000 Calones 
as a guide for the energy value for laige commumties 
and institutions The figure of 3,400 Calones of 
the Bntish Medical Association Committee was 
meant to apply to families with children with tho 
man per for ming a modraate amount of muscular 
work, and to be subject to an allowance of 10 per 
cent for wpste As was stated m an article diaoussmg 
the poatton m Narumi of January 13, p 68, there 
IS no real difference between tho Pgures The jomt 
committee pomta out that no hard and fast line can 
be^ taken for ddferenoea m age and difibrenoes m 
work, and it gives a scale of Calories for different 
people It IS agreed that 80-100 gm of total protem 
suffices for the daily need, the precise amount de 
pending tqpon {diyaique, occupation, habits, taste 
and climate As regards the amount of animal 
protem, it is fwmted out that there has never been 
any exact detscmmaticn of the dssjrable proporken 
of animal to vegetable protem, and that 37 gm is 
the lowest value obtained from statistios , 60 gm is 


children, who need relatively more animal protein 
than adults 

Hehum and Other Rare Oases 

In the second Roeoaroh and Developmont Lecture 
dehvered under the auspicea of tho British Science 
Ouild at tho Royal Institution on May 30, Lord 
Rutherford said that there is no more mterestmg 
story m the history of science than the sequence of 
events, towards the close of the last century, which 
led to the discovery and isolation of a new group 
of rare gases existing m the atmoqihere by Lord 
Rayleigh and Sir William Ramsay Tho discovery 
that argon is present m the air m about one per 
cent by volume was rapidly followed by tho discovery 
of a whole new group of inert gases, namely hehum, 
neon, krypton and xenon Neon is present m the 
air m only about one part m 100,000 by volume, 
and helium, krypton and xenon are present m still 
smaller quantities In the early stages, these gases 
could only be separated m small quantities after 
much expense and trouble, and m a sense were 
r^arded as seiontific ouriosities The subsequent 
devdopment of large liquid air plants for the separa 
tion of pure oxygen from tho atmosphere, m which 
many thousands of tons of air are liquefied annually, 
mtule possible arrangements for the separation of 
argon and neon m eonsiderable quantities On 
account of thoir charaotenstio properties some of 
these gases have been found exceedingly useftil to 
industry For example, more than 30,000 cubic 
metres of argon are used annually m Ehirope m the 
produetion of the highly effluent gas filled eleotno 
lamps In all, about 45 million of these lamps are 
made each year, requiring the separation of argon 
from more than 6 000 tons of air Tho ease with 
which an electric discharge passes through neon, and 
its charaotenstio lummosity, have led to a great 
development m tho use of this rare gas for the 
lOuminated signs witli which wo are so familiar m 
our cities to-day 

In some respects, however, the history of the use 
of hehum is still more striking The presenoe of this 
gas was first detected m the sun by Sir Norman 
Lookyor m 1868 and for this reason he named it 
helium’ The presence of helium on the earth was 
first observed by Ramsay m 1895 m the gases 
released from old radioactive minerals In the course 
of the next ten years, a few cubic metres of helium 
were laboriously extracted from radioactivo minerals 
During the War, tho Board of Invention and Reaeoroh 
of the Admiralty recognised that it would be much 
safer if observation balloons and dirigibles could bo 
filled with a light, non inflammable gas like helium 
rather than with hydrogen, for there is only ei^t 
per cent difference m their respective lifting powers. 
At the suggestion of the Board, Prof J C IfoLennan, 
of the University of Toronto, made a sjrstematio 
examination of the helium resources of the Empire. 

I It was found that large supplies of helium were 
available m the natural gas fields of southern Alberta, 
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■oals to purify the bdiiim by liquefying the me t hwie 
and other gaaes pr e a en t About Uie tame time, 
the Bureau of Minea of the United States began 
similar expenmente, ueuig the natural gaaoe of 
Texas, which are noh m helium At the end of the 
War, milhons of oubio feet of helium were separated 
by ^uefsotion methods, and the cost was found 
to be suiHoiently low to use it m airships m place | 
of hydrogen The U 8 airships, the Shenandoah \ 
and the Akron, were both filled with helium to | 
avoid the dangers of fire Apart from this and other 
mdustnal usee, helium is of great importance in the 
luiuid form for attaining temperatures not far 
removed from absolute sero A number of oryogemo 
laboratonea employing hquid helium are m active 
operation m Europe, Canada and the Umted States, 
for the study of the properties of matter near the 
absolute sero of temperatures 

Congras of Anthropological and Ethnological Sctancea 

A ntauifiirABY programme of the first session of 
the International Coi^rees of Anthropological and 
Ethnologioal Sciences to meet m London under the 
preaidenoy of the Earl of Onslow from July 30 until 
August 4 next is now available The headquarters will 
be at University College, Oower Street. W C 3 The 
maugural meeting will take plaoe m the Great Hall 
of the College on July 30 at 8 p m , when H R H the 
Duke of York will receive the delegates and declare 
the Congreas open, and Lord Onslow will deliver his 
presidential address On the same day at 10 p m 
HM Government will hold a reception of the 
membere of the Congreas at Lancaster House, St 
James’s, 8 W The business of the Congress will be 
ocnduct^ in general and sectional meetnigB At the 
first of the goneral meetings, whudi will be held on 
July 31 at 8 30 p m , Sir Aurel Stem will dehver the 
Huxley Memorial Lecture of the Royal Anthropo 
logical Institute and will receive the Institute’s 
Huxley Memorial Medal for 1034 At subsequent 
general meetmgs m the evenings of the foUowuig 
days the Cangrees will be addressed by Dr B B 
Mmtt, Prof T C Hodsen, and Prof J B 8 j 
Haldane, each of whom will doal with some one 
aspect of present tendencies m anthropological 
studies Communications addressed to the Congress 
by its members will be submitted to meetmgs of the 
sections, of which there will be eight, each one dealing 
with a major division of the studies with which the 
Obngrees is cemoemed 

So far as it IS possible to judge from this pro 
llmmaiy outline, the prooeedings of the sections will 
bo of the greatest mterest In each section topics of 
mquiry are suggested, althou^ members are not 
therel^ necessarily precluded from submitting com 
municatioos on other matters In the Anatomical 
and Physical Section, which will meet under Prof 
Elhot Smith, for example, the central theme will be 
man’s place among the primates In most sections, 
howcfver, the range m suffloiently wide to cover all 
pomts which memben are likely to have tune or 
deain to discuss Joint meetings between two or 


more seetiona oomqiy a pronunent pkuw hi the pro 
gramme The Section of Ethnography, iduch, 
naturally, is expected to have the heavieat list of 
oommunioatioiis, will meet m three divsncns. General 
Ethnogn^y under Dr A 0 Haddon, Afincan 
Ethnc^n^ihy und» the Rev E W South and 
Amreican Ethnography under Ckqit T A Joyce 
The last named sub section has been qieoially ar 
ranged with the view of welcoming Amencan woiken 
on their way to attend the International Congress of 
Amenoamets to be held later at SeviUe It will take 
as its central theme of dismission the mtorrelation of 
pre Spanish Amencan culture centres and their 
possible connexion with extra Amencan mfluences, 
aflording it is hoped, a weloome opportumty for 
placing on record the results of the moat recent 
developments m iceearch In the African Section 
current problems impinging on questions of ad 
ministration and the friture development of the 
African will be kept well m view The subscription 
to the Congress is memben £1, aasooiatea lOs 
Further peuiioulan may be obtamed from the Con 
great Seoretanes o/o the Royal Anthropological 
Institute, S8 Ujiper Bedford Plaoe, London, 
WC2 

Japanese Trade Compcution 
jAPANaax competition m the worlds maricets is 
more than a new and noteworthy fact Discussing 
the matter m a recent issue of the /ndustnol Ohemtet, 
Sir Hairy McGowan chairman and managing 
director of Imperial Chemical Lodustnes, Ltd , shows 
that by no means the whole story involves the long 
hours of work and the low standard of living of the 
Japanese woiker , contributory aids to Japan s 
advance are her realisation that m times of depression, 
price IS more important than quality, and her study 
of the needs of individual markets Her manu 
faoturers give each customer what he wants at 
the tune and place that it is wanted, and pattomed, 
designed, and packed m a manner to please his 
putioular fancy They quote m his own 

language and express units of quantity and pnoe 
m the measurements of his oountiy ’ Japan needs 
to sell goods abroad to maintain some equilibrium 
m her trade balance, to support her rapidly growing 
population, and to pay for Iiot moreasing armaments 
She has the advantage of a considerably depreciated 
ourrenqy, a newcomer mto the mdustnal arena, 
she has bought the moat up to-date maohmery 
and adopted the moat suitable methods, and she has 
organised her industries m large scale units She has 
evolved a system of industrial and governmental 
oo-opcration m tiie conduct of export n»mp Aign« 
Sir Harry McGowan counsels us to take prompt 
and vigorous steps to put oursdvee so far as possible 
on a competitive basis We will not, and indeed 
cannot, depress the standard of Uvmg of our woik 
people, but we can nap the advantages of industrial 
organisation and the effective planiiing of export 
trade The time has come for closer personal ocntact 
between British and Japanese mdustnahsts, and for 
discussion which will le^ to a tempermg of healthy 
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ItodaaMitioa of the Pontuc Manhei 

Ix the Engineer of May 11 and 18 u an lUuetoated 
aoooiint of the voifc being done in oonnexion with 
the leolamatum of the fomoua Pontine Manhea in 
Bouthem Italy Thu woric has been rendered poesible 
by the paeaing by the Italian Gkivenunent of the 
law of tto Bomfioa Integrale’, oommonly known as 
the Muaaolini Law, 1828, which authorised the 
expenditure of 7,000 million lire (£113,000,000) for 
woifcs of public utility such as irrigation and water 
supply aohemea, roads, and reolamatKm projects 
‘Among these great works of agricultural reoon 
struction,” says the Engineer, “the reclamation of 
the Pontine Manhea deserves particular attention, 
not only on account of their geogr^hical position 
almost at the doors of Rome (40 miles dutant), and 
of their hutoiy, but above all from a technical point 
of view, as it u the first tune m history that a similar 
vast enterprise has succeesfiilly been carried out, 
and that a flourishing town — Littona— has, magic 
like, risen within thirteen months from its moeption 
on what were the pestilential malana atnoken and 
deadly Pontme Marshes " The uea of tho marshes, 
across which once ran the Via Appia, u some 60,000 
acres, and its reclunation had b^ discussed from 
the days of Caesar to N^ioleon But it remamod 
a blot on the prestige of Italy In 1026, however, 
a aoientiflc survey of the district, its rainfall and 
geology, was earned out and each succeeding year 
has seen the oonstniction of canals for drainage or 
imgation, the erection of pumping and power 
stations, the clearing of woods, the breaking up of 
tho soil and the settlement of some thousands of 
people on the recovered land The colonisation of 
the area u being earned out by the Opera Maxionaie 
Combettenti (National Ex Service Men’s Organise 
tion) which provides each family of colonists with 
a house, hve stock and fodder, unplements, seeds, 
etc , guarantees to pay for produce at market pneo 
and arranges easy terms of purchase By October 
1636 it u oonaide^ the scheme will see the colonisa 
tion of about 6,000 famihee, representing a population 
of 60,000 

River Water Survey 

Th» forty first annual report of the West Riduig 
of Yorkshire Rivera Board for the year ended March 
31 coven an extensive area, embracing, m part or 
m whole, the basins of the Lune, RibUe, Ure, Nidd, 
Wharfs, Aire, Oalder, Don and Trent , therefore it 
naturally ocnnpnsee a number of soientifloally in 
teresting, though misoellaneous, items of mformation, 
which cannot be effectively summansed withui brief 
compass Aa the twelve months m question oomcided 
with the prevaknoe of the abnormally dry season 
which has made a shortage of water unpleasantly felt 
tliroughout Qreat Bntam, it is not surprumg to 
learn that “for extraordmanly lengthy periods the 
flow of the mam riven passing through the thickly 
populated manufacturing areaa dwintUed to about 
haM the nonnal volume and a very Jarge proportion 
of the water oonststed of compensation water and 
effhients fitom sewage works and trade premisse" 


The Aue and the Oaldw, it is stated, oontinue to be 
the worst polluted streams in the West Riding, but 
the eouroea of pollution have beoome more and more 
localised aa the work of the Board has proceeded, 
On the subject of excessive nver pollution following 
sudden heavy downpours after long spells of dry 
weather, the explanation is put forward that during 
dry weather the whole flow of sewage can be folly 
treated at sewage works, and during continuously 
wet weather the dilution afforded by the streams is 
lufSoiont to obhtorate the effects of the discharge of 
storm water sewago and surface water drainage, but 
that a heavy shower in dry weather may cany m- 
tense pollution mto a depleted nver An analysu M 
given of a sample of nver water from the Calto at 
tone of maxunum flow after heavy rainfall, demon* 
stratmg in a striking way the mtensive wave of 
pollution set up under such conditions 

RKXBaXMOX IS made m tho report to the important 
matter of nver gauging, and it is stated that oon> 
sistent attempU have been made to persuade local 
authonties to take a greater mterest in the woric and 
to CO operate m exterulmg activities over a greater 
number of streaniv It w satisfactory to that 
these effOrte have been attended by some degree of 
success, though the rqwrt adds “it has required 
the rather alarming expenenoee of the droughts of 
1020 and 1033 to make it evident that a oompre 
hensive scheme of stream gauging is one of the 
essentials m regard to a systnnatio survey of the 
country 8 water resouroes’' Tho action of tho 
British Association m appomtmg a oommittoe to 
mvestigato the question of an inland water survey is 
sympathetioslly alluded to, and it is stated that the 
Board has been aaked by the Institution of Civil 
Engineers to oo operate in the movement by allowing 
its records of river gaugmgs to be made available for 
inclusion m a comprehensive survey whioh the 
Institution has m contemplation (see Natubb of 
Nov 11, 1938, p 726, and April 28, 1984, p 626) 

Food Supply and Public Health 

In hiH Chadwick Pubhc Lecture delivered on May 29, 
Dr John Boyd Orr discussed the national food 
siqply and public health He stated that, if neoessaiy. 
Great Bntam, which at present imports about half 
of its foodstuffs, could uioresse production suffloiently 
to become self supportmg Between 1913 and 1928, 
the world’s food production mcreased by 16 per 
cent, whereas the population of the world m 
creased by only 10 per cent But the amount of 
food a person can eat is limited, and m the ease of 
some products, notably wheat, production has out 
run oonsumption In 1932, the world’s requirement 
lu the mtematioiial wheat market was 626 raillioa 
buaheb, whereas the exportable surplus of the great 
wheat produoing oountnes was 1,106 million bushels. 
The problem with regard to the supply of certam 
foodstuffs u now, not how to secure a suifloient 
supply, but rather bow to dispose of the surplus, 
which 18 encumbering the world economic system 
Qovemments are attempting, through mtemational 
oonforenoes, to evolve sohei^ to l^t production. 
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least for oertam kmds of food Unfortunately, 
those foodstufb which have a special health 
value an still nlativdy eopeosive At present 
retail prices, 8,000 Calories, rou^y the amount 
required by an average man, can be obtained m the 
form of oertain foodstulb, for example, white bread, 
rice, sugar, moiganne, for Sd-Bd , but the same 
number of Calonee ooeta about 2« m the form of 
milk, 8s -6« m the farm of vegetablee, 4s in the 
form of eggs, and Is -3s m the form of meat 
Production of these more expensive foodstuils is 
inoreasmg in efBoiency with a ooire^xmdfng fall m 
wholesale pncos Distribution, however, is still 
relatively ineSloiait and expensive and schemes for 
the marketing of agncultural produce are now being 
undertaken 

Suppression of Weeds 

OUB knowledge m the use of artificial fertilisers 
has now become very extensive, and a groat deal of 
mformation has also been acquired with regard to 
the deatruotion of weeds by ohemioal means Further, 
certam fertihaers have a two fold value m that they 
act as weed destroyers as well as encouraging the 
growth of the crop Spraying for weed eradication 
was introduced m Frsmoo towards the end of last 
century, when copper sulphate was used to kill 
dharlook and wild radish llie practice soon beosune 
widespread and at the present time the use of 
Bulphuno acid is rapidly becoming a reoogniaed means 
of destroying various annual weeds m cereal crops, as 
IS also the fertiliser cyanamide, while ohloratea seem 
likely to attam a position of importwioe m the fiiture 
for the destruction of particular weeds m oertwoi 
uroumstances Mr H C Long of the Ministry of 
Agnoulturn has just published a simple and concise 
account of the subject m a brochure entitled The 
Suppression of Weeds by Fertilisen and Chemicals ' 
The use of lime calcium cyanamide, sulphuno acid, 
sulphates of oopper and iron, chlorates and araemcal 
compounds are the substances chiefly dealt widi, 
and recommendations for the destruction of many 
weeds that commonly occur m serious quantities are 
deaonbed The booklet extends to 67 pages, and m 
eludes 17 photographic illustrations and 8 line 
drawings It may be obtamed from the author at 
* The Birkins”, Orchard Rood, Hook Surbiton, 
pnoe 2s net (by post 2s 2d ) 

Sociological StudiM 

Two reports in the Special Report Senes’ of 
the Medical Research Council, recently issued 
(London H M Stationery OfSoe), are of oonsider 
able, though somewhat specialist mterest No 
190, A Study of Growth and Development’’, by 
MissR M Fleming oontams a record of observatums 
m suooeasive yean on the same children, with con 
tinuous observatum on a number of anatomical 
characters, and an attempt to relate to them 
paychologioal diaraoters of the growing individuals 
and their reactions to the physical sod psychical 


Smith, deals with the amount, nature and moidanae 
of siokneas oooumng during one year among a 
population of two thousand people bvmg m a poor 
quarter of Glasgow, one half being houaed in a alum 
type district, the otiier half m a rehrmsing scheme 
area Oompanson of the mmrbidity m the two grorqia 
does not yield conchisive results, and the value of 
the woric lies rather m indicating the fUlaoiea and 
difflcultiea mvolved m reaching reliable oonolusioos 
m mvestigations of this land 

Blindness 

SiB Jamxs BAJumr has prepared an analysis 
of the causes of their blindness m applicants for 
admission to an Institute for tiie Blind {Med J 
Atutralta, 1983, December 80, p 878) Am^ tiiose 
over fifteen yean of age, myopia (short sig^tedneos) 
heads the list with 16 per cent of the total Of all 
oases, venereal diseases probably cause 40-60 per 
cent In another paper m the same journal (July 
16 p 69), Sir James gives an account of the develop 
ment of the Braille system Introduced m 1884, 
various modifications wne attempted, so that at the 
end of last century there were several kinds of 
Braille m the English speaking world In 1006, Great 
Bntam decided to adopt Braille uniformly , about 
the same tune the Amenoans appomted examiners 
to mquire mto the various Braille systems, and m 
1913 they reported that the original Braille qratem 
came out of the test as the beat, and it was adopted 
in Amenca in 1918 

Crocodiles and Alligaton 

A Nxw part of Dos Tierreich by Dr Frans 
Werner of Vienna (Fp xiv+40 Berhn and Leipsig 
Walter de Oniyter and Co 8 76 gold marks) deals 
with Reptilia Lonoata and contains keys and short 
desonptions of the distuiguishing characters of 
gaviob, crocodiles and alligatore, as well as short 
notes on colour, habitat and distribution Hie 
oharaotecs selected as disonmmating are readily 
appreciated and the desonptions are helped by 88 
text figures Old names are ohangmg, the onoe 
familiar Oneodihu ntlohcue has bem^ Ohtmjm 
vulgane, and os a geneno name Oraoodyliw is, para 
doxjcally, confined to two alligators from South 
Amenca, one of which is named Crooodyhu tuloiteue 
— a native of Biftrsb Guiana, Bolivia and that region I 
This and other points are referred to m a letter on 
p 886 of this ueue 

Invesugatioiis oi Rudi Schneider 

In the artwle ‘From a Correspondent’’ on MM 
Osty 8 investigations on Rudi Schneider m our issue 
of May 19, p 747, the importance of on independent 
repetition of these e x per im ents is urged Prof D F 
Fraser Hams wntes to direct attention to the 
mvestigationa of Lord Chariea Hope and othen 
published in the Proetedmge qf Ae fifoowfy for 
Pe\fehmd BeeearA of June 1988 These expenmenta, 
however, did not mohide any graphs of the riiythmic 
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obmnticti of an mm red ny m time mtb 
Ekdineider's breathing, to which our oorreapondent 
apeaaUy reftned 

Tenth SatclUie of Jupiter 

Acxx>bdino to Sctenee Semoe, Dr H M JefEera | 
of the Liok Obeervatory photographed a very famt ! 
object (of the nm e teehfe magnitude) which appears 
to have the eame motion m the aky as the eightii j 
sateUite of Jupiter The new satellite has presumably 
a diameter even smaller than that of the eighth. : 
whioh is only 25 miles If the new ohjeot’s identity 
as a sateUito of Jupiter is entablished that planet 
will lead the field as a satellite holder, Saturn having 
but mne Jupiter is now very prominent m the 
evening aky, and the four brightest satellitmi con be 
seen with a modest telescope But for the glare 
from the planet they should just be visible to the 
naked eye m a good climate (It has been stated 
that certain Kalahari natives can distinguish Jupiter s 
satellites with the naked eye ) With the most 
powerflil telescope, however, nobody will see the new 
satellite of the mneteenth magnitude It can only 
be photographed by giving fairly long exposures on 
a large telescope 

Mauuoi, Duo OB Broolib has boon olooted to a 
seat m the Acad^ie Franeaise the section of the 
Institut da France which conoems itself with 
language and literature M de Broglie is well known 
as a physicist for bis work on X ray spectra and 
allied subjects, for which ho was awarded the Hughes 
Medal of the Royal Society m 1928 For the past 
ten years he has beoi aoKUmtotm Itbre of the 
Acoddmie des Scienoee, which is the scientibc 
section of the Institut de Franco 

Thb second oonvenaaione this year of the Royal 
Society will be held at the Society s rooms on June 20 
at 9 pm 

It u announced m the T*met that Sir Charles 
Brooke, Rajah of Sarawak, has given £20 000 to 
wards the building schetne for the Impenal Forestry 
Institute at Oxford 

Thb research laboratones of the Callenders Cable 
and Construction Co , Ltd , 88, Wood Lone, Shep 
herd’s Bush, London, W 12, will be opened by Lord 
Rutherford on Friday, June 22 

Thb annual general meeting of the Bntish Soimoe 
Chuld will be held m the knture theatre of the Royal 
Sooiety of Arts on Tuesday, June 12, at 4 pm 
Following the meeting, a popular lecture entitled 

Friction” will be dehverad by Prof E N da C 
Andrade 

At the anniveisary meeting of the T.innean Sooiety 
of London held on Thursday, May 24, the foUowmg 
offioen were elected —PnndentU Dr W T Caiman, 
Tnammr Hr F Dnioe, BoUuwial SwOory Mr 
JofanBamsbottom, BocHog%oal8aenaaiy Dr Stanley 
W Kemp The T.iumsw Qold Medal was prseented 
to Sir Sidney Hanner 


Thb seoretary of the University Fresa of Liverpool, 
referring to the notes on the aentenaiy of the Liver- 
pool Medical School m Natubb of May 19. p 758, 
asks us to state that The Liveiiiool Medical School 
1834-1934” k the production of the Umversity 
Press, and is published by the Press, with Messrs 
Hodder and Stoughton, Ltd 
Undbb the title of * The Silk Industry of J^pan” 
the Impenal Council of Agricultural Research (India) 
has issued (1988) a comprehensive monograph by 
Mr C C Ghosh on this subject It is primarily 
based upon the results of a study made by Mr 
Ghosh in Japan m 1929 and provides a useful lUus 
trated nooount of the biologioal, teohnioal and 
admmistrativo aspects of the industry The work 
can be obtained through booksellers, or through the 
Office of the High Commissioner for India, Aldwyoh, 
London W C 2, prioe 0s 9d 
AvruoATioMS are invited for the following oppomt 
monte, on or before the dates mentioned — ^A 
Icoturor in physios and elementary science (m 
eluding nature study) at the City of Leeds Training 
College — The Director of Fduoation, Education 
Department, Lalvorloy Street, Leeds (June 5) A 
teacher of physical chemistry at the Northern 
Polytochnio Holloway London, N 7 — Tho Cleric 
(Juno 6) An assistant professor and a lecturer in 
mathematics at tho Royal Naval College, Oreenwieh 
— ^Tho Adviser on Education Admiralty, Whitehall, 
6 W 1 (June 11) A lecturer in mathematics at the 
Constantme Tedmioal College — ^The Director of Edu 
cation, Education Offices, Middlesbrough (June 9) 
A tomporary assistant lecturer m agnoultural botany 
at the University College of North Wales, Abeiyst 
wyth — ^Prof R Q Stapledon Agnoultural Buildings, 
Alexandra Road, Aberystwyth (June 12), A lecturer 
in chemistry at the Medway Teohmool College, 
Gardiner btroot, Gillingham, Kent — ^The Distnot 
Education Officer, 16 Mow Boad Avenue, Chatham 
(Jime 16) A part time assistant (biolo^) m the 
Department of History and Method of Soienoe at 
University College, Gower Street, London, W 0 1 — 
Tho Seoretary (June 10) A lecturer m pohtioal 
soienoe at the London School of Economies and 
Political boienoe, Houghton Street, Aldwyoh, W C 2 
— ^The Seoretary (June 22) Examiners m vanous 
branches of soienoe m the University of London — 
The Ext! mol Registrar, University of London, South 
Kensington, S W 7 (July 8) A professor of mming 
and a professor of geology m tho Umversity of the 
Witwatersrand, Johannesburg— The Secretary, Office 
of the High Coinmiaeioner, South Alhoa Houae, 
Trafalgar Square, London, W C 2 (July 14) A senior 
lecturer m psychology, a lecturer m geology and a 
loctuier m mathematios (at Pietermontebuig) and a 
lecturer m civil engineering, a leoturer m mathematios 
and chemistry and a leoturer m English and psycho 
logy (at Durban) m Natal Umversity College — ^The 
Registrar, Natal University College, Pietermante 
burg (Aug 1) A teohnioal adviser on industnes to 
the Bureau of Industry and Commeroe, Ceylon — ^The 
Crown Agents for the Colonies, 4, MiUbank, London, 
8W1 
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Letten to the Editor 

[The SdUor doee not hold himself reeponoMe fitr 
ojnmone expreteed by hte oorretpondmU Net&er 
eon he undertake to return, nor to oorreepond unth 
the vntere ef, rejected manueonpte intended Jar due 
or any other part cif Natcbb No notioe w taken 
of anonymoue oommuntoatxone ] 

Arbitrary Character of World-Geometry 
PBor E A Mnm, m the important paper* in 
whioh he givea an aooount of an mvanant di^bution 
of partiolee forming an expanding universe in flat 
qiaoe time, hae sU^ed that the geometry adopted 
m ooemologioal theories may be ^oaen arbitrarily, 
1 of the laws of Nature being relative 
liry MHiimeri A similar view has also 
1 by myself The first enunciation of 
the idea, however, seems to have been duo to 
Pomoard m quite the early days of relativity It 
IS mterestmg m this connexion to observe that there 
IS a very simple method of converting the law of 
motion of a particle expressed m the geometry of 
Emstem’s theory to the corresponding law expressed 
m any other geometry 

In general relativity the world line of any particle 
is a geodesic, a four dimensional track satisfying the 
pnnciple 

kJde^O. ( 1 ) 

where 

di* ■■ dxf, dxv 

s V 

The g't are here functions of Xy Xy which when 
pytn fix the geometry of the manifold , the x e 
being arbitrary Oausstan co-ordinates, may bo 
assumed to be the space and tune measures of soi 
(usually specially draned) observer Hultiplymg by 
a dmaenaional constant and, top and bottom, by 
the element da of any parameter we can write tlw 
geodesic prmoiple as 

I (2) 

But m this form the equation can be interpreted m 
any geometry Thus if do is the mterval of any 
specified fourfold, (2) becomes a prmoiple of stationary 
action in that fourfold. 


«JH^do = 0, 


(») 


where W, the weighting function of do, is, with 
mven p s, a known function of the oo ordmates and 
direction oosmes of the (now curved) track at each 
pomt Or if m (2) we wnte fqr o the ( of flat space 
tune, wo have Hamilton's principle direct, 

kJLdt -0. 


component 
the motion m ordinary . 
obtainable in the usual way 


of velocity 
space 


tlooity 
of ^ 


particle is 


» motion of a particle being 
deeonbed generally as a track of stationary action 
(of a my of l^t, sero action), m 

SJdA - SJ^dc i. 0 

the invariant element of action dA may be factorised 


m arbitrary waya mto action gradient dA/da and 
interval do The latter fixes Uie geometry and the 
former is the weighting flinotion W m (2) The 


physioist working cm classical lines naturally adopts 
the simplest geometry, fiat qiaoe tune, throwing 
the Kiii Awi of aooounting for uniform motimi 
on the wei^ting fonotion, which describes m e^t 
a ‘field of force* The relativwt, going to the other 
extreme, throws the iHioIe burdm on the geometry 
But though these extreme ws]m are the simple^ 
the burden oleariy oan be distributed arbitrarily 
between W and do, these being adjustable oo 
factors of the more fondamenUd thing, aotim 
Action itself, comprising them both, transoends the 
ideas of geometry 


In a paper published some srears ago*, I have 
shown that the eleotromagnetio laws also oan be 
expressed by a prmoiple ^ stationary action. 


8 /dA - ii^dV - 0, 


where dF is a four dimensional volume element m 
the field The eleotromagnetio field, therefore, like 
the gravitational, is obtsumed by a factorisation of 
action, but now made differently, the oo factors 
being action denetty and volume element The former 
of these effectively specifies the field, for m flat 
qiaoe tune 


= *{(••-*•)•-(- 4 (#*)•)» 

Since dV, like da, oan be used to define a type of 
geometry, the feature of arfoitrannesa m the 
geometry assumed applies to both classes of field 
S R Miunn 

The Umversity, 


April 23 

>X AXnrtei • 


Maxunum Optical Paths 

Ebbobs that have once appeared m pnnt have a 
way of tuinmg up m the most unexpected places As 
Dr Karl Danow’s mterestmg article on quantum 
meohaiuos m Jfevtaw of Modem Phyexoe, 6, 23 
January 1934, is sure to be very widely read m 
Great Bntam, it is not inopportune to refer to an 
old mistake ttot he rqseats He states that optical 
paths are routes sometimes of mmunum and some 
times of maximum time, and that for this reason it 




IS appropriate to refer to them simply as stationaiy 
pat^ His foundation IS wrong though his conclusion 
18 right The facts are that ^ tune happens to be 
a mmimum when the paUi does not inclu^ an image 
of an end pomt of the range considered, but that if 
the path mohides such an image, the tirne is neither 
a maximum nor a minimum — it is sunply stationary 
Thus m Fig 1, if A', the image of A, is an mtemal 
pomt of tile path interval APB, so that the optical 
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lengdu APA’ pad AQA' are equal, the path APOB 
u obviooaly longer and the path AQDB obvioueljr 
ihorter than the etationaiy path APA B It u 
olMurly a trivial matter to demonstrate that no given 
optical path u ever a maximum 
The error periupo aroee flrom a mistaken attempt 
to illustrate the alternate ooourrenoe of mA-rima 
mnuma by the various optical paths between the 
two fom of an e l lip t i ca l mirror , and its currency is 
douhtlaes due to the fact that the oomoidenoe in 
space of the object and image fields for refieotion 
makes oonAismn of thought particularly easy It 



must be emphasised that the direct path, and paths 
moluding refieotion at the nurror relate to different 
seta of conditions, and they should no more be con 
fhsed than the direct path from V to V represented 
m Fig 2 should be otmfiised with the re&aotod path 
UWV In refiaotion the dutmotion between the 
object and the imsM spaces is usually forced on a 
students attention by the experunontal conditions 
In refieotion the importance of maintaining a similar 
distinction m his mind has to be forced on a pupil s 
mind by his instructor 

T Smith 

National Physical Laboratory, 

Teddmgton 
April 10 


Plastiaty ct Bismuth due to Occluded Gas 
BnicDTK crystals m the form of wires are described 
bv Qeorgiefl Schmid^ as being ductile if the (111) 
plane nmkes on angle f < 56° 42 with tho axis of 
the wire If 9 > 66 ° 42 , their ciystals are bnttle 
The ductility is due to slip along the (111) plane 
oduoh IS also the breakmg plane of their crystals 
Qoug^ and Cox', however, do not find any ductility 
due to shp of bismuth crystals of any onontation 
The only type of deformation of their crystals 
consists of twmning on planes of typo (IlO) 

Tho various attempts to oxplam this discrepancy' 
do not seem to take account of the foot that dmerent 
metiMxls are employed by tho different authors to 
moke the bismuth crystals concerned Georgieff and 
Schmid apply the Csochralski method, m which the 
liquid metal u raised, by means of a glow capillary 
out of a hole m a lid nHuch coven the heated crucible 
and floats on the molten metal The nsuig metal is 
cooled by means of a stream of gas os it comes out 
of the hd Crystals of the diameter of the hole and 
of any length, can thus be obtamed Oough and 
Cox apply the Bnd^oan method in which a oylm 
dnoal mould with topemig ends, filled with idolten 
metal and oorefliUy evacuated, is lowered slowly 
through a vertical tubular fiimaoe Both methods 
have the common feature that a temperature gradient 
m a certain direction is achieved which makes the 
crystal grow m this directioa 
To check these results, both methods of makmg 
metal crystals were applied Tho bismuth used was 
Bi, purified” muqil^ by Hopfclb»aiid WiUioms, 
Ltd , London Tm cooling gas was mtrogen firom 
a steel cjrlinder Some of the crystals obtained by 


the Csochralski method were bnttle and some were 
ductile, and the latter showed after extension clear 
shp lines parallel to Uie (111) plane The bnttle 
crystals showed twm formation when a tensile test 
was ^;q>lied, mving audible 'ones’, but no appreciable 
elongation So far, the results are m agreement with 
those of Qeorgiefl and Schmid 

None of the crystals obtained by the Bndgmon 
method showed slipping m tensional tests, even 
when the ( 111 ) plane was suitably onentated for 
shpping l^ey always broke along one of the other 
planes of ( 111 ) type, at normal stresses ranging fircun 
337 to 712 gm /mm ' (Accurate figures cannot yet 
be given owing to the look of a smtable tensile 
machine ) Pmfuse twinning sometimes occurred 
before breakmg, accompanied by audible sounds 
(In compression tests however, even the oiptals 
made by the Bndgman method exhibit slip Oylm 
dnoal r^ become noticeably thicker m the direction 
perpendicular to the ( 111 ) plane and show clear slip 
Imos There is no discrepancy here with the results 
of Gough and Cox as they use cycles of stress and 
therefore cannot apply forces bigger than the break 
ing force ) 

The explanation I suggest is that the mystals mode 
by tho Csochralski methcid oontam a oertam amount 
of the gas which is used for cooling The gas w 
responsible for the slippmg of bismuth m tensional 
teste 


To check this Csochralski crystals were heated 
tn vortio to about 600° C One could observe a large 
amount of gas coming out of the metal just aftw 
the moltins pomt was passed The amount was 
eetunated by measuring the pressure m a part of 
the ddfusion pump set which could be separate from 
tho pump and the volume of which was known 
Moisture was frosen out by means of a liquid air trap 
It was thus foimd Uiat the single crystal contain^ 
about 3 X 10 * moleoules of mtrogen per atom of 
bismuth 

Although every precaution was taken— for ex 
ample tho oryst^ were not touched by hands at 
all — this figure should be regarded with some reserve 
until further experiments check it flillv But it 
seems to be certain that the content of gas is respon 
sible for the slqiping of a siutably orientated bismuth 
crystal m tension^ teste 

W F Bmko 

Physical Laboratonos 
University 
Manchester 
Apnl 16 
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A Magnetic Effect on Pitam Gauges usmg Nickel 
Wires 

A FAIR of sensitive Firani gauges, set up m this 
laboratory for another purpose, was found to be 
remaricably sensitive to small magnetic fields 
It soeroed worth while to give a report of the 
phenomenon which may be of mterest to those 
working m the field of thennomagnetio effects The 
gauges consist each of a thm nickel strip, 12 cm 
long and 0 003 mm by 0 06 nim m cross section 
They are mounted pandlel and about 2 cm wart 
in a high vacuum, and are connected m two of the 
arms of a Wheatstone bridge, the other two arms 
being fixed icsistanoes 
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A rolay magnet lAxnit 0 om away from tlte ganges 
(m the plane oontammg both wira) was found to 
produce a large deflection of the tadge galvano- 
meter when eneigiaed The amount of the deflootKm 
depend* atrongly on the voltage aoroaa the bridge 
(that u, on the tenqperature of the nickel otnpa) 
Hie nature of the vanotian la ohown m Fig 1 The 
ofaeoiaaB give the bridge voltages. wiUi a rough scale 
of corresponding temperature , the ordinates give a 
quantity fkom which the bridge constants have been 
eWiinated, and whudi represents the proportioiud 
chanm of resistance of one wire necessary to produce 
the obeerved deflection Since the effects in the two 
gauges are opposed, the actual change must be 
greater If the effect la thought of as a change in 
potential along the wires, the same quantity gives 



the proportional change of potential In the curve 
marked A, the line joining the poles of the magnet 
was placed peipendicular to the wires, m B parallel 
The peak in the curves occurs at or near the magnetic 
transition of nickel 

The effect is complicated by the presence of the 
residual field firom a large electroin^et near the 
gauges This means that ^ field of the relay magnet 
must be considered as only a small change m an 
already existing field The geometnoal relations are 
also too oomphoated for these results to be more 
than a rough picture of the phenomenon 

The behaviour of the deflection on reversing the 
magnet current, reversing the bridge current, or 
putting the magnet near the other of the pair of 
wires, was just as would be expected if the effect 
were a Bunple change of resistance But the inagmtude 


and the vanaticn with temperature are wid^ 
different firom the results of Khott^ cm nickel It 
IS more likely that the effect la connected with the 
existence of a temperature gradient between the 
centre and the ends of the wires, being pethaps a 
change of the Thomson ooeffloient product by the 
magnetic field Such a change is known to exist, but 
has apparently not been studied as a fimction of 
temperature 

Enwnr MoMn.LSw. 

Department of Physios, 

University of Clalifomia, 

Berkeley, California 

‘L X Knott Tnmt Sot Sot SMmth, 41, M, IMS. tW, 
a.M7 1M7 

Gaugam-Helmholtz (7) Coda for Uniform Magnetic 
Fields 

Thx use of two equal and oo axial circular cods 
of wire, separated by a distance equal to their common 
radius and traven^ by the same electric current 
m the same sense, hu long been the standard 
practice for produomg a nearly uniform magnetio field 
throughout an appreciable volume The question 
which seems unsettled is whether Helmholtz im 
proved upon a device mvented by Gaugam or 
mventod the whole device by himself at an eorher 
date 

In favour of the latter pomt of view is the state 
ment by Wiedemann m 188S (m a footnote to p 260 
of the third volume of his ‘ Lehrbuoh der Elek 
tnzitAt") “Helmholtz hat das Pnnoip dieeer 
Buasole aohon m der Sitzung der physikahschen 
Qesellsohaft zu Berhn am 16 MArz 1840 mitgothedt 
und su dorsolben Zeit einen Apparat nach diesem 
Prmoipe oonstruirt und benutzt ’’ I have not been 
able to find any other report of this session except 
the title of the lecture ' Prmcqi bei der Construction 
dor Tangcntenbussolen’ This, with the date, is 
given m FortocAnOe der Phynk wm Jahre 1849 (p vu) 

In favour of the former point of view is the absence 
of any reference to Helmholtz either m the papers 
of Gaugam (Comptes rendve, 36, 191-198 Ann d 
Phyedt, [2], 88, 442-446 , 1853 Ann de ohtm at da 
pAy* , [3], 41, 66-71 , 1864) or m the supportmg 
note by Bravois {Oomptee rendue, 36, 193-197 
Ann d Phynk, [2], 88, 446-461 , 1868) Further 
more, we have the much quoted statemmt by Cleik 
Maxwell ' Helmholtz converted Gaugam’s ^vano- 
meter mto a trustworthy mstrument by plaoing a 
second cod, equal to the first, at an equal distal 
on the other side of the magnet ’ (“Treatise on 
Electricity and Magnetism”, vol 2, p 818, 1878 , 
2nd od , vol 2, p 827, 1881 , 8rd ed , vol 2, p 366, 
1892 ) This, it will be obae^ed, considerably ante 
dates Wiedemann’s note on the subject Helmholtz, 
so far as I can find, made no oleum on his own account 
at any time 

A lees direct but even more oraivmoing argument 
m favour of Oaumun’s pnonty is fiimidied by the 
foUowms facts F E Neumann, a great auGionty 
on Ampm’s discovery and its apphoations, was at 
K6n]gsberg when Hehnholtz went there m 1849, 
BO that th^ were ooUeaguM during the period when. 
If ever, HehnholtB anticipated Gangam We leom 
firom a paper by H Wild {VxerttJjfdhromdvr d nattuf. 
Qea m ZfincA, 2, 289 , 1867) that Neumann leotured 
on two-ooil and four-coil combinations at least as 
early as 1866 In a transcript of Neumann’s 
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Vorientagn Obar alektraohe StrOme”, as givaa m 
1864-45, published with his pennisuoa m 1884 by 
K VoodermOhl, we find on p 197 a oakeAil refotenoe 
to Oaugam (the (»fy leferenoe m a 88 page chapter) 
and no mention of HUmholts 
Ihut letter u written m the hope that aomo reader 
of Nanm may have additionaJ evidence to oiler 
If none is forthoommg, I thmk we should call the 
two ooil oombination Oaugam Helmholts ooils If 
the uhole truth were known, it seems probable that 
the proper designation would be Oaugam Neumann 
L W MoKnaAir 
Sloane Physical Laboratory, 

Yale University, New Haven, Conn 
April 11 


The Apparent Thermionic Constant A of Clean 
Metals 

Tmuut seems to be little room for doubt that the 
apparent thennionio A (the A derived from a 
Richardson Ime) of at least some clean metals is 
genuinely leas than the upper theoretical limit for 
this quantity. A, the value of which is 120 amp 
cm-' deg-' Thus, for tungsten, tantalum and 
molybdenum, which are among the metals for which 
the most reliable data are avaibtble, values of 60 100, 
60 and SB amp cm -* deg reqieotively have been 
obtained, and, if surface rougfaniM had been taken 
into aooount, somewhat smaller valuea still must have 
been found It would, of oourse, be quite poaaible 
to attribute these results to an imperfect transmiaeion 
of the electrons throuj^ the emitting suifaoes, 
aesuming the apparent A to be the true A There is 
however, a known ^eot which, unleas compensated 
for by other eileota, must make the apparent A leas 
than the true A by a factor of at least 2 or 8, and 
which would the^ore, aooount for the order of 
magnitude of the obser od data on the assumption 
of practically perfect transiniasion 

It IS well known that the apparent A will difler 
Aiam the true A if the work function x varies with 
the temperature According to Sommerfeld e theory 
of metals, this quantity is given by the equation 



where O, k m and n are the product of the inner 
potential and the electromo chai^, Planck’s quantum 
of action, the eleotronio moss, and the number of 
effectively free electrons per umt volume of the metal 
respective Strictly qieakiiig. there should be a 
further term m the expression for v, but with 
ordinary free eleotron concentrations this is small 
end its temperature dependenoe malms the uiparent 
A differ from the true A by only something like 2 per 
cent Apart from tltasy- x mi^t vary with the 
temperature, os Fowler' has pomted out, owing to a 
temperature variation either of 0 or off! Oonoenung 
what vanotum of O with temperature is to be ex 
peoted, little, unfortunately, seems to be known 
lliwe most, however, be a tenoperature variation of 
a associated with the thermal expansion of the metal, 
if, os IS probable, the number of free eleotrons per 
olem ranama oonstont. It appears worth while, then, 
to see whether the axpenmentat data mq^t be 
aooountad fbr Iw sssiirning that O is sufBoiently 
nearly constant for the temperatuib variation of x 
to be determined m dneotwD aOd order of magnitude 


Let the ooeffloient of linear expansion be denoted 
by B Then from the formula for x we find that the 
oorreeponding foctor, /, by which the apparent A 
must be lees tiian the true A is given by 

In the tempereture regions where theimioiuo meaaure 
ments are usually made a has the value 6 3x 
10-* deg-' fbr tungsten and 8 Ox 10-* deg-* fbr both 
tantalum and molybdoium (hi the aiwumptian of 
one free eleotron per atom the values of n for the 
three metals m the order named would be 0 2 X 10", 
5 6x10" and 6 3x10" per om* respectively Hence 
fbr the corresponding i^uos of / we should have 
2 8, 2 7 and 2 9 resp^vely For two free eleotrons 
per atom we should have, instead, 3 7, 4 3 and 4 6 
rcqieotively These are of the order of magnitude 
of the factors by which the apparent A valuea foil 
rfiort of A* 

A L RmcAHN 

Research Laboratonos of the 
Ghumral Eleotno Company Ltd , 

Wembley 
April 30 
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Isomenc Nuclei T 

As I have shown elsewhere', the mtroduotion of 
negative protons mto nuclear structure leads to the 
possibility of the existence of isomeric nuclei, that 
u nuclei with the same atomic number and atomic 
woi^t but different mtemal structure (a pair of 
positive and negative protons instead of a pair of 
neutrons) As an example the nucleus of uranium Z 
was given, which seems to be isomenc with uranium 

X. 

A further indication u furnished by recent meaaure 
ments of Aston*, who has found m the mass spectra 
of ordinary lead the Ime 210 This isotope of lead 
has the same atomic number and atomic wei^t as 
radium D but, since it exuts to the extent of 
0 08 per cent, it cannot be, of oourae, the usual 
radioactive radium D Therefore, if the aaonption 
of the observed line to lead is not erronoous, we must 
ooaolude that the nucleus with atomic number 82 
and atomio weight 210 may exist m two modifications 
(isomers) of which one is stable and the other is 
subject to p decay 

O Oakow 

Institute for Xheoretica] Physios 
Clopenhagen 
April 26 

> a Osoiov Pte Bta (la print) 

•W W Astoe Ov 8m A 1« 686 1M1 


Ground Stau (d C| and O, and the Theory of Valency 
Aoooroxmo to the quantum mechanical theory of 
the (hemioal bond m its original form, the lowest 
state of a diatomic molecule should be a amglet term 
The ground states of 0| ('IIii) and 0| ('£^) found 
expenmwi tally seem to be m contradiction widi this 
theory while other coonderations (Hund, Hulhkeo, 
Lannard-Joneo) lead to the ri^t result 
But It can be seen that the above mentioned 
theore also easily exphuns the experimental facta 
Oon has only to take mto aooonnt that the binding 


hy that of a alone 
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etieigy of tho molecule u not only due to the mter 
aetioa of the ground etatee of the atotne, but la alao 
effected by ahghtly excited atomic statee For Ct 
and 0| one )um to consider beeidee the ground statee 
('P) *S state of C and 'D of O 

It IS well known that two potential curves with the 
same symmetry mteraot strongly if their separation 
H not too large In this case they repel each other 
so that one of the curves is strongly dopresMd and 
beocanea very low 

For 0„ the configuration 'P — 'P (both atoms m 
the ground state) gives nae to singlets and tnplots 
one should expect the lowest to be a singlet But 
from the configuration 'P - '5 (one atom excited) 
only triplets result Therefore, because of the above 
mentioned mteraction, just the triplet terms will be 
depr e ssed By Slater and Pauling s method concern 
ing the overlapping of eigen functions it can be seen 
that the strongest mteraction exists between the two 
■IIh terms So one of them becomes very low and a 
rough calculation shows that it probably lies still lower 
than tho the lowest of the ‘P — 'P oonfigura 
tions, so as to become the ground state of the mole 
cule m agreement with experiment 

The same constderations can also be applied to 
Oi From the configuration *P — W only triplet 
terms rosult The terms have the strongest 

mteraction giving the fundamental state of the 
molecule’ 

W Hbitlbr 
0 PflacHL 

H H Wills Phystoal Laboratory, 

University of Bristol 
May 7 

> BtnUsi tnoddanUoM fin the nxiiiuisUon of Ihs ItaiU molonde 
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Pupation of Fhes mitiatcd by a Hormone 

Dr V B WioomwoRTH reported m Nature of 
May 12 on the detection of a hormone which mitiates 
movilting and pupation m a tropical bug In the 
pupation of files a very similar prmoiple is acting 
according to experiments earned out by me during 
the past few months Prepupea of the blow fiy 
Cdmphora erythroeephala, were ligatured securely 
mto two parte If the ligature was laid down not 
more than about 12 hours before pupation, both 
parts pupated, the antenor part preceding the 
posterior part usually by 1 to 3 hours But if the 
prepuM were ligatured more than 12 hours before 
pupation, then eiUier the antenor pupated alone, 
witiim 12 to 48 hours or both parte failod to pupate 

In the fly larvie all the ganglia are oonoentrat^ m 
a single mass m the antenor part of the body , so 
that by ligaturing, tho postenor part is disoonneoted 
from the nervous centres It is, therefore shown 
that the separation of the nervous centres does not 
prevent the posterior part fknm pupatmg, if the 
separation took place only a short time before 
pupation From these expenments it can be oon 
chided that something m the antenor part mitiates 
or mduces the pupation The isolated postenor part 
u able to pupate only if the mduotion by the anterior 
part was already accomplished before the b^piture 
was laid down 

This induction may consist of a nervous stimulus, 
brouAt to the skm by the nervous system, or it 
may be accomplished by a special hormone, secreted 
in the anterior part and carried about in the body by 


the blood The foDowug expenments show that the 
latter alternative m the true (me i 

(1) Pr^psB are securely ligatured more than 12 
hours before pupation and the ligature is taken away 
after about 16 min In these specimens the nervous 
conduction between the two parts of the body is 
mterrupted but the blocxl circulates through the 
whole body When pupatma takes place, it ooouis 
m the whole body simultaneously 

(2) The blood of prepupss which are about to 
pupate IS injeoted mto postenor parts of younger 
prepupe the antenor part of which was ligatured cfl 
about 24 hours before These postenor ps^ would 
never have pupated without the injection Of tho 
injected postenor parte about 60 per oont pupated 
In oertam oases they pupated only when a second 
mjection was given 24 hours after the first 

The localisation and identity of the organ which 
produces the hormcme are being mveetimM 

OOTTIRIED FrAEMKEL 

Department of Zoology, 

Umversity College, 

London. WC 1 
May 16 


Crossing-over m the Land Snail Cquea nmoralu, L. 

A OBKxno Bituatum of particular mtereat from the 
pomt of view of the evolutionary modification of 
genetic phenomena occurs, not only among fishrs 
{LebtsUg, and other genera) but also among inseote 
(Orthoptera) and la^ snails {Otpeaa) m all of whioh 
a number of variant genes completely dommant to 
their recessive allelomorph, are found to bo closely 
linked m the same Imkage groups In the grouse 
locusts, the linkage was so close as to be equivalent 
to a single allelomorphic senes The (xxnirrenoe of an 
outher of the mam group showing only moderate 
Imkage with it was d^onstrated by Haldane m tho 
extensive data published by Nabours Nabours has 
since shown that m one American species of grouse 
locust (Aerydmim armowm) a suxular senes of pattern 
factors occurs, showing high frequencies of crossing 
over 

In the course of expenments at the Qalton Labors 
tory, desimied to test quite other consequenoee of 
natural selection, a brood of Ctpaa nemoralts has 
been obtained recently showing apparently 20-26 per 
cent recombination between the factor for a pink 
(v yellow), and that for bandless The brood of 
about sixty young appeared m the summw of 1038, 
the parents having been taken m Nature about 16 
and 28 months previously The pink bandless double 
heterosygote was evidently m oouplmg rdiaae, for 
there survived to be classified m April of this year 
17 bandlees pink, 18 banded yellow or 36 of the 
parental oombinations, together with 4 banded pink 
and 6 bandless yellow, making 8 reoombmations, 
evidently due to crossing over 

The occunence of (dose Indulge between a number 
of genes m natural populations of Cspoa has long 
been reoogmsed’ tlxn^ the actual data have not 
yet been published T^ unpublished genetic results 
of A W Stelfox, kindly placed at the dispo^ of 
(me of us (0 D ), mchide a similar back cross between 
pmk bancll e ss and yellow banded, which gave 18 pink 
bandless and 11 yellow banded, followed by a second 
generatKm from bandless pmks of 16 pink 
and 10 ydlow banded Neither of these progenies 
show recombmation, and they are moonsistent with 
the occurrence of so muidi as 20 per cent It seems 
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likely that the pinks used m the two sets of expen 
mente were oe^ioally different, and that one is 
more olosely linked with bandlees while the other 
shows appreciable rcoombmatioii The alternative 
that the same genes may show variable linkage m 
different strains is, however, not exohided 

R A Fishu 

Oalton Laboratory, C Divan 

University College, 
l»ndon. W C 1 
May 9 
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Crystallme (Estnn-producmg Hormone from Horse 
(Stallion) Unne 

Fnor B Zomdxk> has published resulU on the 
hi(^ quantities of oestrus p^uoing hormone present 
m horse (stallion) unne By application of the 
meUiod employed m this Institute for the prepara 
tion of oiystallme osstrogenio hormones from the 
urme of pregnant mares a few rmUigrams of crystals 
of high oestrogenic activity were obtamod from 5 
litres of horse unne 

They were rhomboid plates, meltnm after re 
crystallisation from alcohol at 284‘’-2fi6 , and when 
mixed with a sample of a follioulm (a ositrone) 
melting at 267” 2fi9° the melting pomt of 2ft4‘*-2S6° 
was obtamed 

As predicted by Zondek by the comparison of tho 
physiological properties, the isolated substance seems 
to be idMitioal with the hormone of the urme of 
pregnant women Greater quantities of horse unne 
are now being worked m order to identify the hormone 
with certainty 

VXNAKCIO DXTTLOraU 

J FaaaABi 

Instituto Baotenoldgioo D N H , 

Veles Sardeld 068, 

Buenos Aures Argentine 
Apnl 30 
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Crocodiles or AUigatonT 

Trxiu has recently been mblished the part of 
Das Tierreich” deal^ with Beptilia Lonoata, and 
mnce this great work is bound to be widely used by 
Boologista m the naming of species, it beoomes of 
oonsidersble importanoe m the stabilising of soo 
logical nomenclature One therefore examines with 
more than usual mterest the genenc and specific 
namwi adopted Iw Dr Frans Werner for oroooddes 
and alligators Agam the striot ^iplioation of the 
laws of priority m nomiMlature gives rise to some 
oonfiision The genene name Oroeodthu, as i^lied 
to Old World crooodilea (Crooodilida) by Cuvier m 
1807, IB replooed by Ohampat of Menem (1820), the 
reoBon that m 1768 Laurenti had used the 
name Orooodifiua with another significanoe 
Followmg Laurenti’s usage the name Oroeodj/hu 
is cwoordin^ applied to two South American species 
of allimtots, eo that, m the first place, oonAuion 
aneea between the oU-eetabhshed disti^iona be 
tween erooodilae and alliAten, and, in the second 
place, the family name CrooodilKto*(althous^ still 
retuned) loses its s igni fl nane e , sdnoe it no longer 
includes the genus OroeoMtu 


More unfortunate still, the speoiflo name of the 
tropioal South Amenoan alligator, widely known os 
tnponahu.htm foUowmg Laurenti, become Crooodyiiw 
ntloitetu so obvious s misnomer that its meaning 
can only lead to confusion 
My impression is that the laws of priority provide 
against the perpetuation of obvious mistakes , m 
anv case if Inurenti more than a oentuiy a^ a 
half ago, made the blunder qf naming a SouUi 
American form under the impression that he was 
iiaming a specimen feom the Nile there seems to 
be no good reason why the blunder should be 
I stabilised in a scientific system It is on a par with, 
though more confusing than tho retention of the 
name Cerfilio/amtltarw 6ndanioa for the British tree 
I creeper because Bidgway forgot for a moment how 
to spell Britam 

Sme ayalemate chaos is the motto printed on the 
oover of Das Tierreich , but confusion may arise 
under the cloak of syatematios 

Jakbs RrrcKiB 

University of Aberdeen 

May 8 

Air-Pockets m Shore Sands and Winter Packing ci 
the Sea-Bottom 

Whilst crossing the Lancaster sands last summer 
from the village of Flookborough my attention was 
attracted by a succession of ounous sounds all around 
me, resembling either profound sighs or the strong 
flat expuations made through pursed lips by a 
sleeping person These sounds were first heard m 
daylight , but they may have been heard at nig^t 
in tho past by others and given nse to tales of 
legendary monsters On seaiehing for the cause I 
was at once shown it by my companion Mr Thomas 
Wilson the sounds were due to the escape of air 
from small pockets below tho surface of the wet sand, 
and oould bo produced by perforating with ones 
finger the drying and slightly elevated areas of sand 
overlymg the pockets The vibration produced m 
the ground by a pedestrian or a passing oookle-ea|t 
appears to increase the air pressure si^oiontly to 
blow off tho sandy caps of the pockets 

It w ourrod to me that the holes and cavities formed 
in the sand might be of interest to geologists, smee 
similar ones might have become fosulis^ m past 
ages and temam to perplex tho paleontologist 
These air pockets have been observed near high 
water marii when crossmg the sands soon after 
recession of the tide , the followuig explanation is 
suggested for their formation At this level the sand 
dnee and drains to a great extent m summer, and 
especially during the neap tide period When the 
spring ti^ floods set m, water flows veiy rapidly over 
the area of dry sand, imprisoning air below the wetted 
Burfooe Duruig high and the following ebb tide 
water gradually peroolatee below the surfiiM mto the 
underlying sand, dnvmg the imprisoned air mto the 
looser aggregations of sai^ whore it oolleots and forms 
a pouket, which may be blown’ by a gradual aeoumu 
lotion of tho encircling water pressure or by a sudden 
increase due to vibratiim of the ground 
nieae mmiature air volcanoes were noticed fro 
qoently dumig the summer, but not danng monthly 
vwta m the wmter In Apnl this year they have 
ogafn appeared This apparent penodioity m mterast 
mg m oonnexion with the prevailing view held by 
Brifash mabore fishermen that the sea bottom on the 
grounda beoomeo hard or 'oloaea up’ m winter 
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and looaena or ‘opeoB up’ again in the apring t o(»flrm 
ation of till! obwrvatioQ — important m quantitative 
atudiea on flah and flah food — oflera a diflOoult problem 
for the biologiat The Flookborou{^ aanda iqipear 
harder’ m wmter, but thia may be due to lai^ of 
drought and drainage, faotora which would not, 
however, operate below aea level Whether the 
fiaherman’a hardening of the aea bottom mij^t be 
due to biologioal phenomena, auoh aa a ralative 
quieaoenoe of the in fauna, or to phyaioal oauaee, 
ramaina to be sought 

T H Obton 

Univeraity of Liverpool 

May 1 1 _ 


with each other and a—e tfy unoorrelatad with Mte 
a pi »ox i mate general factor For Brawn and 
Stephenaan’a lerata no e oe ffl c i e nt of oorrelatioo of 
these anproximate epeoiflo fiaoton la numenoally 
greater than about 0 1 

A detailed proof will be ofEered for pubhoation 
elsewhere 


H T H PiAOOio 


Umveraity CkiUege, 
Nottumham 
ApnlSS 
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Strange Sounds from Inland Ice, Greenland 
DoRuro the month of August 1932 when sotting 
up the Frenoh Kxpedition of the International Polar 
Year m Sooreaby Soimd, on the East Oreenland 
coast, some of my ooUeag^ and I heard four tones 
the mysterious sound oalled by the late Prof A 
Wegener the ‘ Ton der Dove Bai”‘ The sound was 
heard m the morning, generally at 11 ajn (OAf T ), 
and also during the afternoon It was a powerful and 
deep muaioal note coming far ftnm the aouth, lasting 
a few seconds It resembled the roaring of a fog horn 
After that it was not heard during the oourae of the 
Polar Year 

A Wegener and five of his oompaniona heard it 
eight times m five different neighbounng places, both 
during the day and the polar night It lasted some 
times a few minutes and Wegener ascribed it to the 
movemente of mland loe In fact it seemed, in 
Hooresby bound, to oome from beyond Cape Brewster, 
precisely from the part of the coast where the inland 
Me flows mto the aea fVom the large glaciers 
Is this vibratmg sound really caused by the 
detachment of ioeb«rga or is it similar to the desert 
song’, that strange musical note produced by the 
sand T In fact, there is a close analogy between the 
fields of powdery dry snow of the inland ice and the 
fields of sand of the Arabian desert 

A Dautiujeb 

12 rue Lord Byron, 

Pans 8 
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Spearman’s General Factor without the 
Indetenmnate Part 

It w well known that Spearman’s two factor 
theory of mtelligenoe leads to an expreaaion for the 
raeral factor g oontamuig an mdetermmate part* 
Considerable Hiniinnn has taken place on the moon 
venicnoe so caused I have proved that if we adhere 
stnotly to the oonditmna laid down by Spearman, 
namely, that the general fisotor and the speoifio 
factors are all mutually unoorielated, we cannot 
dispense with the mdetenninate part* 

However the problem can be stated m another 
way, vdiMh seema likely to prove much more oonveruent 
m practice Let us define the ap pn mm att general 
fbotor g* as the detormmate part of the fommla 
obtained for g (with a slightly different multtplier 
BO aa to keep the standard deviation uiuty), with a 
■br»|bir definitkm fbr the approximata ^leoifio 
fiutors Then I have proved that these approximate 
speoifio ftMtors are all approxunately unoorrelatad 


The ReactiOD between Oxygen and the Heavier 
Isotope of Hydrogen 

Wx have made a preliminary survey of the prmoipal 
respects m which the reaction of deuterium with 
oxygen differs from that of ordinary hydrogen ^e 
deuterium was prepared by the nearly quantitative 
decomposition of 97 per ooit deuterium oxide by 
repeated passage over pure iron The reaction with 
oxygen was studied by methods which have been 
us^ m this laboratory m a number of previous 
investigations of the normal hydrogen-oxygen re 
action All expenmento with deuterhim were made 
m alternation with blank experiments earned out 
sometimes with cylinder hydrogen and sometunCH 
with hydrogen made fhim water m the apparatus 
used for preparing the deutenum No differences 
between these difftoent specimens of normal hydrogen 
were found 

The results may be summarwed as follows - 

(а) With deutenum the oham reaction ooourring 
m the gas phase at 360° and pressures greater than 
the upper explosion limit has a speed Oi per cent of 
that shown by hydrogm 

(б) For the surface reaction occurring m a packed 
vessel at 623° the ratio of the rates for c^terium and 
for hydrogen is iqqiroximately 0 63-0 70 

(c) The upper explosion limit is higher with 
deutenum thim with hydrogen Our results here 
correspond to those of Frost and Alyea*, which 
appeared dunng the course of the present woik 
The shifting of the limit is almost exactly what would 
be predicted from the theory of deactivation by 
ternary collisions Deutenum, on acoount of its 
smaller qieed, is a loss efficient deactivating agmt 
Using the formulss given by Grant and Hinshelwood* 
we &id that to account for the observed shift of the 
limit at 330°, 323° and 300° respectively, the values 
required for the relative oolluion ftequenews of 
deutenum and hydrogen are 0 67 0 76 and 0 76, 
the mean bemg 0 73 The value calculated from the 
respective molecular wei^ts, Minimmg equal ooUiaion 
areas, is 0 74 This is, md^, a good oonflnnatKm 
of the ternary ooUision hypothesis itself 

For the eneripr of activation of the branching 
process we find 26,300 calones, which does not differ 
significantly from the vahiea 23,300 and 26,300 found 
for hydrogm 

From the fact that the effect of the deutenum can 
be calculated from its speed aa above, we must 
conclude that there is ht^ diffbrenoe m the actual 
probability of oham branching with the two isotopes 
If, aa has boon anggested*, the branching depe^ 
upon whether at a oertamatage of the oham H|+HO. 
gives H+HtO| or H+20H, it will be determined 
by the breakdown of H-O-O-H into 80H Then, 
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ainMJwliiiHmvolvxDgH or Dk broken tbediltevnt 
MTO pomt energiM of the two leotopee will hove only 
a aeoond order effect or none m found In the 
■urfiuM reaction and tlie ateady chain reaction the 
ratea depend not upon simple branching but upon 
initiation and propagation mechaniams one or other 
of which must mvolve the activation or dissociation 
of Hi or Di The different aero pomt energiea will 
then give nae to different activation eneigiee and 
hence to different ratea m accordance witii observe 
turn 

It ^ipeon therefore that the study of the be 
haviour of the heavy isotope brings flom a somewhat 
unexpected angle an mterestmg oonflimation of 
several matters connected with the mechanism of the 
reaction 

G N HiN8Rn.wooii 
A T WlLUAHSOM 
J H WoLnmDKM- 
Physiool Chenustiy Laboratory 

BaUiol College and Tnnity College 
Oxford 
May 24 
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niotochemiatry and Absorption Spectrum <A Acetoat 
Ik a recent letter* we noted that the ultra violet 
absorption band of acetone which eariier woricera* 
(with the apparent exoeption of Henbog*) had re 
garded os oontmuous boa a fine structoie This 
ooouis m the long wave side of the bond Bowen 
and Thomson* now record a resolution of the re 
mamder of the band mto about four groups each 
oontammg about 25 difliise bands but conclude 
that the difluseness of the bands oon be attributed 
to an unreoolved olooe paidung of the rotation Imes 
without oallmg on the additional hypothesis of pre 
dissooiatioa In citing the fiuorescenoe of aoetona 
as evidence of the absenoe of dioaooiation they make 
no reference to the fact that it la oonfined to the 
longer wave lengths of the absoipt on band* Actually 
the fluorescence disiqipean near the wave length at 
which the line structure noted by us beoomes diffuse 
and while this abrupt change oan be readily explamed 
by the onset of dissooiation it is not accounted for 
by the assumption that the diffuse region oonsista 
of oloee packed rotatumal linee 
For the photoohemioal deoompoaition of ooetmie 
Bowen and Tbompeon adopt the mechanism which 
we suggested for the decomposition of aldehydes* 
namely a unimoleoular elimmation of carbon 
monoude according to the equation R CHO -* RH + 
CO They make no refereim however to t^ differait 
behaviour of methyl myl ketone’ which gives 
a mixture of ethane propane and butane m com 
parable quantitiee mrtead of only propane This 
oruoial feet m not explamed by the hypothesis vdiioh 
they have adopted but is really understood if the 
hydrooarbon nVmns ore liberated as free rado^ 
The photodeoompontion of methyl butyl ketone* 
CHtCH^iCH, CO CH,— . 

CH|CH CHg4'CH|00 CHg 
is in oomplete contrast with that of ^^etone and waa 
quite untor c eecn by na , it would ba of mtereot to 
know on what grounds these authors are able to 
regard it aa ‘not unexpected The initial eleotrcnia 


excitation of the ohronxqibono group will undonbt 
ediy be aoaooiated with vanoua vibrationB of tbe 
molecule motudmg tbe deformation vibratum 
mentioned by Bowen and Ihompeon but m our 
opinion the ener^ aoaooiated with these vibrations 
IB much too small to account for tbe deoompoaitian 
of the butyl obmn whioh m the analogoua oaoe of 
butane requires an activation of 65 k ^ ’ 

It may now be suggested that the energy of ex 
citation psaarn from the ohromophorio group to 
another group within the polyatomio syat^ by a 
prooess akm to the radiatiozUeeB transfor m a collision 
of the second kmd This prooess ^duoh we shall 
describe ss inner sensitiaation need not give nae 
to a quantum yield of umty In a oomplioatwd 
moleoulo there is likely to be a flmte probabihty that 
the energy transfer may lead to then^ degredUtion 
instoad 

ROW Nobkibb 

Umversity Cambridge 
April 23 


Chemiatiy of the Red and Brown Algs 
Sows experiments of onrt oonflnn the results of 
Dr Rusaell WeUs on the presenoe of true oellulooe 
m algn* From Lammarua we obtained celluloee 
from which wo made viscose and which wo converted 
mto sugar by the method of Ost This sugar gave 
phenylghioosazone but no trace of insoluble ph^l 
bydiaaone (mdioatmg maanoae) was found 

Wo wore led to these expenmenta by the well 
known occurrenoe of mannitol m seawe^ and by 
the demonstration by Nelson and Cretoher* that algm 
IB a polymerised uronio ac d Fvidontly whatever 
uronio aoid oooun m the plant the unit of the oell 
wall material remains the same 

Thos DnxoK 
1 OTuaka 

Univorwty College 
Qalway 
May 10 
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Phoophorcscent Berylhum Nitnde 
ALUimnvK nitride activatod by silicon* and borem 
nitnde activated by carbon* are the only known 
phosphorescent nitndee 

Phosphorescent beryllium nitnde has bem obtained 
by me by passing ammonia gas at 1 000* C for four 
hours over a mixture of beryllium metal oontammg 
ten per cent alumina The product thus obtained 
ahowa blue lommceoenoe after exposure to a mercury 
arc lamp 

Shuk lom Sator 

Institute of Physioal and Chemical Beaearoh 
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Research Items 


Irradiated Yeast and Rickets. Although a number of 
queetiooB relating to the action of vitamm D atill 
renuun unaettled, the foot that irradiated ergoaterol 
detemunee the fixation of oalonun m the animal 
organism and hence mduoea good oasifiaation has 
bm indisputably demonstra^ In almost all 
oonntnes this particular form of prophylaxis u 
praotised by admmistonng definite doses of the 
irradiated ergoaterol dissolved m olive, arachia, 
sesame, or other oil In disousaing this subject 
before the Royal Lombardy Institute of Science and 
Letters (RendtoonU 66) Prof Ernesto Bertarelh 
points out that those ergoaterol oontainmg oils readily 
become rancid and have other properties which make 
them unsuitable as moduots to be amhed extensively 
as prophylactics He emphaaisca the advantages of 
repilaoing these oily liquids by irradiated dry brewers* 
yeast, which is rich m ergoaterol and easy to take, 
and remains unchanged over long ponoda The 
powdered yeast can easily be mixed with, for ex 
ample, bre^ and milk m daily amounts of 0 6-0 76 
gm , and the doses are simpler to handle and regulate 
than are small quantities of oils 


Fauna of the Dutch East Indies fhe latest additions 
to the faunal studies in the Dutch East Indies 
(‘ Rdsultats boientiflques du Voyage aux Indea 
Onentales Nderlandaises de LL AA HR Prince et 
la Pnnoosse Leopold de Belgique ’ Mem Mtte 
Soj/al d’HMotre NaturelU de Btlgupte Hors Sdne 
198S)areoatheSipunau]idiebyJ M A tenBrookoand 
Braehiopoda and Amphineura by L Leloup (vol 3 
foso 8) , on Holothuna by H £^gel and Crustaods 
ddeapodee d Eou douce” by Jean Roux (vol 8, foec IS 
and 14) and Poissons ’by LouisGiltray (vol 6, foso 8) 
Of those the most important is the lust, ocoupymg 
189 pages and desonbmg a large collection of speoi 
mens (660) many of whi^ were caught at the surface 
by night or found anoong the corals There are 805 
species, 6 of which are new to science A knowledge 
of the general distribution is much extoided most of 
the species having a very wide range from the Red 
Sea to Polynesia It is very mteresting to note th 
the fishes of this Indo Pacifio sone seldom pass t 
Hawaiian Islands or Paumotu On the Pacific coasts 
of Central Amenoa one meets with a totally different 
fish fauna That part of the Pacific between these 
ulonds and the Amencan omitment seems to con 


mechanisms m animals comes foom Prof L E S 
Eastham (Proc Roy 8oe , B, 115, SO), who has 
analjTsed ^e gill movements m the nyn^ of the 
may fiy. Cants horarta In this insect the four pam 
of gills beat m a normal (kmgitudmal) directum, but 
work in such a manner as to produce a current that 
IB transverse The direction is reversible, and no 
p«inanent functional asymmetry is mvotv^ The 
gills on one side are found always to be out of phase 
with those of tlie other, but, though of some im 
portance this phenomenon proves to be not the cmly 
factor concerned m the production of the transverse 
current Indeed, analysis revealed that several 
factors wore conspmng to that end, mvolvuig at 
least three different mechanical principles The up 
and down movement of the gill m on elliptical pal^ 
with the convex side above, and the gill fhnge olosmg 
on the downward stroke recalls the action of a bird s 
wing , the change of angle of the gill to the direction 
of flow bnnn about what is essentially a screw action 
while the alternate suction and compreoaion between 
both successive gills and members of each pair, 
caused by the metaolironal rhythm, has on effect 
comparable with that of the limb movements m the 
filter feeding CheiroospAoIus 

A Foliar Endodsrtnis and the Function of the Endo- 
dermis Almost throughout the vascular plants, the 
vascular mtem of the young abeoihing root is en 
closed withm an endodrarmis, and the fact that this 
means that the stelar sap is enclosed within a oylmder 
of living protoplasts embedded m the peouhar net 
work formed by the Casparian strip has been mter 
preted as the mechanism detennining the osmotic 
entay of water mto the stele Further experimental 
examination of the peusage of sohitea acroas the 
endodennis has therefore considerable significance, 
and George Trapp has recently used the foliar 
endodermis of the Plantoguiaoen, having made a 
thorou^ study of its strueture and distnbution, for 
a re-examination of its behaviour m retaming solutes 
Using relatively high concentration of non toxic 
dyes which were absorbed by cut shoots of P 
orborescens, very definite results could be obtained 
in comparativefy short periods of time Dyes the 
diffusion of which is confined to the oell membranes 
were prevented ftom outward diflonon foom the 
veins wherever the endodermis was present Trapp’s 


fWm the west The reason for this appears to be the 
surface temperature of the sea, as the Amencan coast 
IS bathed by two cold currents, one from the north 
and one from the south (the north and south 
equatorial drifts), both taking cold water towards 
Folyneeia the scilmity being very much lower than 
m the Indo Pacifio sone and thus a natural barrier 
IS formed for and the young stages of fishes 
The separation between America and Indo Australia 
is very ancient, but fhe Indo Pacific sone has under 
gone a senes of successive continental formations and 
po o s o as c a phyaical characters suitable for a s om ew h at 
nomogeneous founa throu^iout its udiole area, the 
mam centre of dispersal apparently being the Indo 
Australian archipelago 

Oill Mbvcmtnts m the Msy4y Nymph An 
interesting addition to our knowledge of propulsion 


discussion of the structure and distribution of the 
foluur endodennis m this fomily, m the TransaOwns 
qf the Royal Society of Edinburgh, 67, port 2, No 18, 


j Prtscrrstioa of New Potetocs The popularity of the 
^new potato has led to mvestigatKms Ming earned out 
08 to the poesibihty of devising some method of 
storage so that tiie charactenstio fiavour will be 
retamed Interesting results of axpenments on these 
lines are desenbed V A M Smith m the Seottuh 
Journal of AgrtauRure, 17, 808 Smoe the thm skm 
v one of the most highly valued properties of the 
new potato, immaturdy at the time of lifting is 
essential Ihia is preforably achieved by anticipating 
the ordmaiy harvest by about a fortaij^t, as late 
planting (the other aftemative) is liable to expose 
the crop to bod olimatio conditiofia Storage of swfo 



June 2 , 1934 


NATURE 


689 


mwnrtiure potatoM elaarly requms ipaoutl treatment, 
aa iitey am more liable to meeduuuoaf injury and show 
a greater leopiratory activity than matura tubers 
The greatest measure of suooeas was achieved by the 
following method, attentum to omditions of tem 
pmtum and hum^ty proving of the first uniiortanoe 
we tubers were packed fai ordmaiy fruit barrels of 
8-Si ou ^ capacity and stored m a cellar at a tem 
perature of about 40° F The barrels held 40-S0 lb 
of potatoes placed m six or seven layers mterspetsed 
wiu a pcMkmg mixture of approximately equal 
volumes of granulated peat and sand, the moisture 
otmtent averaging between 10 and IS p<H- cent The 
peat helps to retain the moisture while the sand aids 
aeration The presence of 1 per cent calcium oar 
bonate iqipeared to reduce the tendency to qorout in 
some cases, but both this method and the addition 
of apples (also claimed as a deterrent to sprout 
devekqainent) need fortber study before conclusive 
evidence is obtained As regards the best vanety to 
use. King Edward appear* to fulfil the necessary 
conditions most nearly, but it is probable that further 
trial will show that many other varieties are equally 
suitable 


Grssslsnd sad Grasuig An mtereating lOaumO of the 
experiments on grassland management earned out 
at Jeallotts Hill by Mr Martm Jones is given in 
the 1933 issue of the Journal <ff the Roj^ Agrt 
euUural Soetety,vo\ 94 Provided a pasture has on aa 
adequately drained and limed sod and maiutamed 
at a satisfactory level of fertdity, the character of 
the sward can largely be controlM by the grasing 
methods adopted In the case of grassland newly 
sown with a simple mixture of grasses and clover, 
the latter oould be obtamed as the dominant if close 
graxing were earned on firom March until May, 
oonqietition with the earher growing grasses bemg 
thereby avoided On the i^er hand, if heavy 
stocking was always avoided and no grasing at all 
allowed before mid April, grasses oould be secured 
as the dominant feature An intennediate result 
was brou^t about by resting the field up to April 
and then altemateng close graxing with mtervals of 
a month's rest Overstocking m the wmter and 
understocking m the Bummer mduoed the poor weedy 
condition which is of only too common occurrence 
on forms m general Similar diflerential results were 
obtained with an old established pasture, where 
equilibrium had apparently been readied for a 
number of years, the rapid morease m rye grass and 
clover and the reduction of weeds being specially 
noticeable Individual species of grass oould 
also be encouraged at wiU, the predominance of 
rye grass or cocksfoot, for example, depending 
chiefly on the time of year at which the ^Id was 
rested 


Gemstones. The latest of the senes of handbooks on 
' The Mineral Industry of the British Empire and 
Foreign Countries’' pubbshed by the ^penal 
Ihstitate IS one on “Gemstones’' (137 pp Sr fid } 
which summarises in a handy form the eoonomic and 
statistioal mformation available on this subject The 
mtroduction deals, m a popular style, with the 
phymoal bharacters on which the beauty of the stones 
depends and mentions the methods us^ for sdentity 
ing different qgeoies A deaorqition of the various 
mmerals and their modes of occurrence is followed 
by an account of the methods adopted for cutting 


and polishing the stones The mam part of tbs boifo 
deals with each produemg country, descnbiim; the 
stones obtamed, we looati^ type and extent of the 
dqiosita and the method of woridng Teohmoal data 
for the expert and mteroetmg information for the 
gem lover are also provided A usefiil list gives the 
London pnoes for out gemstones of vanous quahtiea 
and wei^ts About five sixths of the world’s annual 
output of diamonds is produced in the British 
Empire, which m also well flimished with supplies of 
other important stones Australia contributes opal , 
India, Burma and Ceylon provide jade, sapphire, 
ruby, apmel, agate gamot, touimalme, chiysoberyl, 
sircon, moonstone a^ the vanous forms of quarts , 
South West Afnca yields tourmaline and bo^l and 
South Africa has deposits of beryl and emerald The 
volume should be rraul by all mterested m gemstones 
and m the gom industry 

Saxton's Maps of WngUnrf and Wain The county 
maps of England and Wales by Christopher Saxton 
published between 1574 and 1579 provided material 
for English maps for a long period but very httle is 
known of the method Saxton used m oompding his 
sheets In many of the sheets there are certainly 
striking omissions of physical features large enough 
to be shown on the scale used Mr O Manley has 
studied the problem in oertam of the Penmne sheets 
and makes some interesting suggestions m a paper 
m the Qeographheal Journal of April ( Saxton’s 
Survey of Northern Imgland’ ) Mr Manley finds 
that Saxton’s choice of hills to be marked was 
dictated by several reasons histone names, sources 
of streams, beacon hills, boundary hills and lastly a 
category of hills that are characterised if anytlung 
by the extent of the view which they offered firom 
the summit but not neceasanly by great height 
These would appear to bo hills which Saxton or his 
assistant climbed He may have gone up other hiUs 
but it is unlikely Certainly his nver valleys are 
often incomplete at their beads From the hiU tope 
he reached, Saxton seems to have estimated distances 
abmg sm^ bearmgs He was oarefiil about detail 
m well iiUiabited luds, but worked rapidly m un 
inhabited country, where bis maps ore weakest, 
especially when be surveyed by this method a nigged 
la^ like the northern Pennines and Lake District, 
where much detail at lower altitudes was hidden 
from his elevated viowiwints 

A New Objective for X4Uy Cmsmatography.. A 
new objective spcoially computed for X ray 
cmeraatography has been produced by Messrs Carl 
Zeiss and is desonbed in the Zeiee Nachnehtm of 
April 1934 This lens has several unusual features 
which are of mterest For the cmematography of the 
fiuoreeoeot screens used m X ray work a very fast 
kns IS required on account of the small amount of 
light available The new lens, the R Biotar, has an 
aperture of fO 85 which is larger than that of any 
satisfoctonly corrected lens previously available In 
oonqniting it, special attentuai has b^ given to the 
reduction of sphencal aberration, whudi judgmg by 
the details given has been very succesaftilly <ume 
The lens has, however, no depth of focus, and a very 
narrow field, neither of which defects is important 
for the purpose for which the lens is to be used With 
such a large ^lerture the dependence of the correction 
on object distance is very large, so that m its normal 
fornf the lens can only be used when the distanoe of 
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tha ob^ M InrgB onapand with the fboal kngth 
A lena hu been neeigned for uae In aound film 

woric when oloeer objeota are uaed On account of 
ita unuaual proportiona, the lene, which la made for 
both atandacd and aubatandard omematography, can 
only be uaed m exiating oaxneraa after alteratioaa 
have been made to the latter Iforeover, no ina 
dtiyhragm la provided aa thia would atiU forther 
inoreaae the dimoulty of lumg it m exiatm^ eameraa 
Witii auoh ontioal foonamg aa la required, it la neoea 
aaty to enaure that the film liea perfectly fiat and 
that anoceeanre firamea oome mto exactly tha aame 
place The light emitted from the fiuoreaoent acreena 
uaed Lea ahnoat eutuely withm the viaible region, 
and the tnmamnaion of the lena m thia regum u very 

r d although SO per cent of the moident light la lost 
reflection at the glaaa air aurfooea Thia lena in 
combination with modem hi^ apeed photographic 
emulaiona makea poaaible X ray omematc^nqihy 
at a picture ftequenoy approaching that normally 
uaed 


Trichromatic Rcproducticm in Tclcviaion In a paper 
read before the Royal Society of Arte on May i. 
Hr J C Wilson gave an account of some expen 
ments that have been conducted m the Baud 
television laboratonea m an attempt to develop 
a television s)rBtem m which the transmitted aoene 
la reproduced at the receiver m coloura Theeoannmg 
at Uie transmitter and receiver was aooompliahed by 
the use of a scanning duo with three ^iral segments, 
each segment containing 15 holes thm seg 

ments were responsible for the red green and blue 
oomponenta of the picture reepeotively, and by 
roiating the duo at fiOO r p m the image was soonned 
30 times per seotmd m all, 10 times per second m each 
colour ^e system is thus a tnchromatio system 
in whidi the three colours are presented suooessively 
and fused owing to the persutenoe of vuion , only 
one channel between transmitter and rnoeiver u 
therefore required The holes m the scanning disc 
were covered with the app rop riate coloured gelatine 
filters, and the photoeleotno oells at the transmitter 
were selected to give a satufaotoiy balance between 
tile three sets of signals The li^t sources at the 
receiver comprised a neon lanq) and a mercury 
vapour lamp While the colour q^ity of the ropro 
duoed unoge was iqipcuently quite good, the definition 
with only 16 Imee wae very crude and any extension 
of the metiiod u limited by the limitations inherent 
m meohanioal acanning devioea The woric was, 
however, mainly mtendml to mvestigate the nature 
of the problem and the difficulties that have to be 
overcome 


Removal of Sulphur Dioxide from Library Au It u 
well known that books and piqierB stored m cities 
where atmoqpberio pollution u high are ui a uniformly 
poorer state of preservation than similar books and 
papen stored m country or sabazban looahties where 
the auu purer Expenmenta have shown that papers 
exposed to an atmo^ere nontAiinng sulphur (hoiode 
m an amount varying from 2 to 9 parts of sui^ur 
dioxide per nulUon parts of air for 10 days underwent 
pronounoed {foysioal and olunnioal deterioration, 
manifested by a large inoraaae both m bnttleaiess and 
acidity A valuable study of a metiiod of removing 
Sttlphor dioxide from the air entering a library has 
reoently been publiehed by the Bniecui of Standards, 
Washington (IQao Pabboations, No 142 5 oents) 


Tests were made m the FoIm Shakenmean Library, 
Wsehmgton They show tiiat the sulphor dioxide 
IS not oompletety removed from the air by washing 
it with untreated water m an air oo ndi t i o nm g qnstem 
Effeotive elimination was Obtained on washing the 
air with water that had been treated with alkaline 
material at a rate siiffleient to maintain the hydrogen 
ion ooncentretion of the wash water withm the 
range 8 5 to 0 It was proved that the su^ihur 
dioxide content of the washed air was entirely do 
pendent upon the hydrogen ion ccnoentration of the 
wash water The oompoeition of a apeoifio mixture 
of oWniosls commeroially available was found to be 
very satiafaotory An sir washer of the oommereial 
type using untreated water does not resnove enough 

the sulfur dioxide from library air The hydrogen 
ion ooQoentiation should not be allowed to rise abwe 
pH 9 0 owmg to the danger of removing xmo from 
brass fittings 

Ntsslsr's Rtsgsnt. An alkalme soluticm of merouno 
iodide and potassnim iodide, probably oontammg 
the oompound Hdg, 2KI, le Nesrier’s reagent and 
gvee a brown colour or preoipitate with ammonia 
ulie oompoeition of the brown oompound haa been 
vanously given suioe ite disoovery by Neeeler m 
1866 but m a recent study (Niohou ai^ WiUite, J 
Amer Ohem Soe , April 19S4) it is shown to have the 
composition represented by the empirical formula 
NHgHgilg The oompound is very msoluble and tends 
to form in very minute particlea, which are negatively 
charged and form a ooUoidal solution These partiolm 
can be separated by ultra filtration They are formed 
mstantaneously in the reaction Whm ammonia 
solutions of higher concentrations are nesalensed, 
the yellow oolour changes to red awiag to omloinsra 
tion of the partioIeB This msgr he prevented and the 
oolour made permanent wnrer a wider range of con 
oentration of ammonia by adding a protective 
colloid, for example, by adding to 60 ml of Neoder 
solution 1 ml of a 0 6 per cent alkaline ash free 
gelatin solution oontaming 1 per cent of perhydrol 
Ihe oolour la of as great or a greater mtensity than 
that produced m the standard method 


Stellar Spectra of Type B A detailed study of the 
wave lengths, origins and behaviour of linee m B type 
spectra was mode m 1931 by Dr Struve (noted m 
Natubx, 129, 442 , 1982) Much work etiH retnams 
to be done on thm lines, and on important con 
tnbution has now been made by R K HantiioU 
(Pub 06# Unw MuAtgan, 6, No 12) The spectra 
of 11 stare (tiie same aa those dnoussed by Struve, 
with one exception) were meaeured over the range 
3687 6047 A , with speoial attention to the near 
ultra violet They were all taken with the enif^ 
pnsm spectrograph of the 874 Ann Arbor reflector 
intensitiea of all measurable Imes are given as ftmnd 
m each of the 11 stars (which range m spectral type 
from 09 to £8), togetiier with the atomw i^bol, 
uhen identified, and the laboratory wave iengtiia 
and mtensities Of the 634 lines finally tabulated aa 

C une, only half have been even provasionally 
tifled, and only about two fifths of these are 
omsidered aa eatrfootory identifloatioiis An m 
tereoting set of speotrophotometer traomga shows 
the ddlerenoea between individual ipeotra as well aa 
the mam general foaturea, and tM vanatKos of 
mtensity with speotral type of the mrae important 
Imea are abo w^ marked 
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The Hawke’s Bay Eart h quak e of February 3 , 1931 


T hough not m the front rank among the eevmuo 
legMine of the world. New Zealand hae been 
vinted Dy aeveral earthquakea with great onistal 
ohaiwea, euoh as thoae of ISM, 1848, 1858 and 19M 
All these ooourred m sparsely inhabited reguMia, and 
the death roll of New Zealand earthquakes has 
hitherto been small, the greateet loss of life before 
1981 being that of 17 persons during the Murtduson 
or Buller earthquake of 1989 For the first tune m 
its history. New Zealand, on February 8, 1931, ex 
penenoed an earthquake m the nei^bourhood of 
unportant towns, the population of Napier being 
16,088, and that of Hastings 10,880 
The oftoial report on the earthquake has recently 
been ismied* It is tiie jomt work of several writers 
The general aooount of the earthquake is given by 
Mr F B Callarfian, ite geological aspeote are 
deeonbed by Mr J Henderson, the director of the 
New Zealand Oeologioal Survey, and the seiemo 
logical phenomena by Dr C E Adams Mr M A F 
Barnett and Mr R C Hayes Mr P Marshall 
studies the efleots of the ea^quake on the ooast 
Ime near Napier, and Mr S W 8 Strong the uplift 
m Sponge Bay In the oonoludmg aeotion, Messrs A 
Bro^ and A O Hama report on tho damage to 
buildmm The whole volume la a notable oontnlmtion 
to our knowledge of an interesting earthquake 
The east coast of the North Island, from Cape 
Palltser to East Cape, a distance of about 800 miles, 
IS praotioally straight, except for the deep mdentation 
of Hawke’s Bay, 60 milee aoross Napier bee on Uie 
south west ooast of the bay, Hastmga about 12 miles 
to the south 

The first known earthquake m the district since its 
settlement sevoity five years ago ooourred on 
February 88, 1888 Several houses m Napier were 
then destroyed On May 7, 1890, and again on 
August 9, 1904, the diatnot was severely shsken by 
eaitiiquakes with centres 180-200 miles south east 
Napier On July 81 1921, there was a strong local 
earthquake with its centre about twenty miles inland 
During the next ten years, a numbw of slight or 
moderate sbooks oooiured eiGier al<mg on inland 
band or soma distanoe out to sea, but the epioentral 
tenon of 1931 remained inactive 
Suddenly, without any wammg shoola, the great 
earthquake began at 1017 am on February 3 
(February 2, 10 47 p m , O M T ) The shook was in 
two parts The fi^ part beosune rapidly stronger 
and was an uplifting movement oombmed with 
violent oonniaed owaying Then, after a pause 
of about 80 aeoonda, folloired the seocmd port witii a 
motxm resembling a sharp bump downwards The 
total duration was tuned os Spminutee The number 
of known deaths was 208—161 m Napier, 98 in 
Hastmoi and 2 m Wairoa 
Hie koseismal Imes, depending on the Roan Forel 
scale of mtensity, are reproduced m Fig 1 They 
show that the mtensity deoreased ratbw regularly 
with moreasing distance from the epicentre, except 
towards the south west In this direction, the dis 
turbed area readied so far as Tunaru, 480 miles from 
the epioentre, while the shook was not felt at Auok 
land, only 200 milw to the north west The area of 




destruotion, bounded by the Moseumal 0, IS elongated, 
being about 100 mika long and 30 milea wide 
Wit^ it la a smaller area of similar form, m 
which the mtensity readied the hii^test degrre, 10, 
of the aoale 

From the seismogr^ihio reoords at three stations 
(Arapum, Wellington and Takaba), it was oaoertained 
that the epioentre lay mist 89° 20' S , long 177° O'E 
This pomt, re pre s en ted by the black qiot m Fig 8, 
lies dose to the west ooast line of Hawke’s Bay, i£out 
18 miles north of Napier The same reoords give a 
fooal depth of about 13 miles, whieh is ^iproximately 
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the north an two other mmilwaenes of ndgM Tlie 
periiBtenoe of thne ndgea, along oounM several milM 
in length, clearly points to movements along deep 
seated frootuiee 

After tlM earthquake, the uplift of the land was 
at onoe notioed at Mapier and along the coast to 
the north Inland, however, it could only be 
traced ^ the nae of the bench marks Three 
Imes of levelling were earned across the low lying 
plam to the south of Napier They revealed the 
existence of a line or narrow cone of no change, 
running south west from a pomt on the coast about 
a mile south of Napier, and parallel to the ndgea near 
Poukawa, etc , deaonbed above The country north 
west of this neutral line was elevated as a whole, and 
tiiat to the south east of it depressed, the greatest 



amounts shown on the sectionB being about 6 ft 
upwards and nearly 8 ft downwards The first 
senes of levels was made between June and October 
1931 In March and Apnl 1888, the levellings were 
repeated, and these showed that, m the mterval, the 
upraised mass had sunk as a whole and fisjrly 
regulariy, the subsidenoe being moat marked (a little 
more than a foot) at pomts tram the prevraus uplift 
was greatest The re tnangulation of the district 
revetded displaeementa of three pomts by 13 in , 13 m 
and 49 m 

The disturbances of the beach first become notable 
at a pomt 7 milee south of Napier At the north east 
comer of the Somde Peninsula, on which Napier 
stands, the tide>gaugemdioated a rise of eft Between 
tius pomt and the entrance to Port Ahunn, to the 
west of the city, tiie uplift was manifest firom the 
Usadhad remama of caloareouB Ain The Ahunn 
Lagoon w shallow and its fioor flat The outer margm 


was raised 6 ft, and the mner 8 ft 9 m As a result 
of this movement, wide anas of the lagoon floor have 
been laid ban at all states of the tide The total ana 
ofnewlandiseetimatedatabout 8sq miles Fart^ 
north, the uplift gradually increased firom about <1 ft 
6 m at a pomt 10 milee north of Nimier to 9 ft at 
one 10 miles beyond Two miles to the north of t^ 
latter pomt, however, it seemed, though obeoured, to 
deoreeee rapidly, until at and beyond a pomt 34 milee 
north of Napier, the uphft was too smell to be du 
oemed, with tlM exception of a small area to the 
west of the Wauoo River, m which then was a nse 
of about 8 ft 

The floor of Hawke's Bay is regular, the depth of 
water moreasiag slovdy outwards to about 8 Csthoms 
at a distanoe of one mile After the earthquake 
sound mgs were made m the bay These showed a 
nae of about 6 ft , as on the adjoining ooast Later 
m February, and agam a year aftenrarda, fhrtiier 
Imes of aoundmgs wen earned out, but, beyond the 
reduction m dep^ by about 6 ft , it was clear that 
then had been no marked distortion of the sea 
bed 

Assuming that the fraotum traced on land orossM 
the floor of Hawke's Bay to the iqilifted ooast beyond 
It follows that the tot^ length of the dislocation is 
not Ins than 40 miles a len^ comparable with that 
of the fissures formed with the earthquakes of 1848 
and 1880 Hr Henderson thus oonoludea that, at 
the time of the earthquake an earth block, about 60 
miles long m a north east direction and at least 10 
miles wide at one place, was uplifted and that ito 
central portion — and pnbably the whole block — ^was 
tilted gently and uniformly to the north west 

One more phenomenon — and it is a most unusual 
one-— may be notioed On February 17, or a fort 
night afW Ihe earthquake smne men were working 
on the beach of Tuamotu Islahd near Oisbome, when 
they witnessed the rapid uplift of a bank formerly 
covered by a foot or two at low water, to an average 
height of 7 ft They state that the reef * just rose out 
of the sea witiiout warning' The new reef is m 
Sponge Bay, 2^ milee firom Oisbome, and has an area 
of about 2 aoree Ito surface is slightly dome shaped 
and IS covered with large bouldm At the same 
tune, the adjoinmg land was depressed a few feet 
and broken mto segments by numerous fissures No 
earthquake was felt with the movement, nor was any 
reoordod m the adjoining district 

The after shocks were registered at Wellmgton 
Hastmgs and elsewhere At the former station, 175 
miles from the epicentre the numbers shocks 
recorded were 151 on February 8, and, on soooeesive 
days, 50 00, 89 84 81 12, and so on, until FetMnaiy 
18, when there was a renewal of activity with 81 
shocks, mohidmg one severe earthquake of mteosity 
8, with its epicentre 84 miles east of Niqner From 
February 3 until March 8, the total number reoorded 
was 612 During February, 590 shocks were registered 
at Hastings, the total number until the eno^ the 
year bemg 988 The epicentres of 40 after sbooks 
firom February 8 until the end of June 1988 were 
determined firom the records These an indicated 
the small circles m Fig 2 It will be seen that most 
the after shocks ongmated beneath ]^irtu's Bay, 
eqieoiaUy in its southm portion Many of them am 
mouped along two bonds, one mnnmg north ftom 
^pe Kidiuf)^, and the otlmr m the east north-east 
direction from the same oi^ for 10-15 miles, and 
then striking north east across tito month of 
the bay C DAvnear 
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Exhibition of Technical and Scientific Chemical Apparatus at Coli^e 

T he Seventh Aobema (Exhibition of Teohnioal exhibit covering aefoty regulations and precautions 

and Sowntiflo Chemical Apparatus) was duly in the industry It is proper that chemists should be 

held at Cologne m the apaciouB and centrally situated as meticulous m the treatment of the heiJth and 

permanent exhibition Duildings on May 18-27 It safety of their work people as they are of their 

u a testimony both to the importance of the exhibition reactions, and indeed it is well l^wn that the 

itself and to the newer national development of the mdustry is one of the safest m spite of the poten* 

chemical mdustry m all oountnes that it was very tialities for danger m it 

largely visited by foreigners More than 2,000 were The tendency, if there were one, was towards the 

eaipeoted, moluding a considerable and influential exhibit of apparatus for copying laige scale working 

party of Bntish ob^ioal and chemical plant manu in the laboratory The development of cherm^ 

motareiB, who spent several days in studying it and piooeeaee at high pressures and elevated temperatures 

who are reported mdividually to have found the time had its mfluenoe on the apparatus exhibit^, whilst 

well spent the ceramic section, which was a particularly mod 

With past traditions to encouram her, Qermany is one, illustrated the progress which has been made m 

striving to retam the lead which the formerly gained using substances which corrode metals or require 

m this field, and although there was nothing par high temperatures to react 

tioularly outstanding or novel on display, there was As compared with the last exhibition, there was 

much among the ei£ibits of the three hundred firms less display of large scale processes requiring a good 

to mterest the serious The method of display of ueal of space and plant for the exhibit, more attention 

the exhibits on small open stands of uniform character being paid to details The urge to break away from 

has much to commend it, and was thought by many tradition was sometimes m evidence as, for example, 

to be preferable to the closed stands adopted at the m the vest pocket microscopes 

Bntish Industnes Fair Needless to say, the repre The spacious gangways miade it physically possible 
sentatives at the stands were well versed m the to spend some hours at a tune at the somewhat 

technicalities of their wares and able usually to deal arduous task of examination, and the important 

with technical pomts raised by the visitor, who social side was facilitated by a club room for overseas 

fioquently also found a willingness to disousa the visitors and other concomitants associated with the 

special problems ho brought forward at further Bhmo 

private meetings or at the exhibitors’ own works Dr Breteohneider, the organiser of the exhibition, 
The problems of the industry are so variable that was m evidence on all occasions as a willing and 

standard apparatus has frequently to be modified to charming helper to all visitors, and all felt how much 

meet the particular requirements, and the Gormans they owm to his indefatigable energy m organising 

are known to be particularly adaptable m this respect such a treasure house of chemical weapons The 
The exlubits covered a wide field and were perhaps British visitors found the Rhmeland and the Moselle 

the more valuable m consequence, whoroos the lost as simple, clean and convivial as ever, whilst travelling 

exhibition of British chemical plant held m London, wss m no way fettered by restrictions of currency or 

at the tune of the jubilee of the Society of Chemical otherwise — the> received a real welcome from all It 

Industry, was restneted almost entii^y to plant is well to record that at no time did they see any 

Such collective displays cm those mode by the pub evidence which would load them to behove that 

lishers of the many technical and scientihc books other than a peaceful reconstruction of Qermany is 

were a feature that should be copied, as also Uio takmg place 


Animal Conference of the Aswaation of Teachers m Technical Institutions 

AT the recent (twenty fifth) annual Conference of perhaps, was the physical output per worker m 

/\ the Association of Teachers m Technical In Great Britam m 1924- 29 there was on mcreaso of 

stitutions, held at Middlesbrou^, Mr H J Cull, of 11 per cent The figure for the United States rose 

the Central Technical College, Birming^iom, took over by 00 per cent m a quarter of a century In 30 

the preeidenoy of the Assoomtion from Mr F H typical Amencan factories the output per man hour 

Reid, of the Technic^ Institute, Paddington between 1919 and 1927 rose 74 per cent It is fiitile,” 

Mr Cull opened bis presidential address with a said Mr Cull, to think of retarding these scientific 

survey of the results of the sqiplication of scionoc to applications, and of scientific holidays’, and so the 

industrial processes, and street spooudly the growth consequences remam to be fiiused it is now 

of technological iinemploymeat’ "These ore the apparent that this maohme age will demand that, if 

days," he “of the second mdustnal revolution — employment is to be oontmuous, skill will be judged 

the enming mto ftill UBO of electnoity and the mtemal by adaptobihty It is for future oonsideratiaii to 

combustion engine The difficulties are greater than show the precise form of the demands of this changmg 

those which marked the passage mto full use of steam industrial condition on the techmoal teacher ’’ Bfr 

power, mamly on account of the sp^ of tho develop Cull then linked with his general picture of these 

ment ’* He ■»»«*«««»«< the foUowmg as illustrations of mdustnal changes their implications of the work of 

his pomt the nse m production of several nations junior technical schools, juvenile instruction centres, 

between 1923 and 1929 was 38 per cent m Poland, oontmuation classes, regional oo ordination of tech 
M per cent m rjmaHa, so pgr cent m France, 22 per meal education, etc , and the need for educational 
cent m Germany, 14 per cent m the United States research He also directed special attention to the 

and 13 per cent in Great Bntam More important, course for laboratory assistanU promoted by the 



844 


NATURE 


JUMB 2 , 1984 


lusUtute of FhyaiOB m order to ronove tram aoine of 
tbeee appointmeota the euggeatbrn of blind alley 
enmloyinent 

At the Aeaooiation'a annual dinner, the queetion 
of induatrud ohanges and the need for adaptabihty 
waa deftly aketoh^ by Dr R E Slade (Imperial 
Chemical Induatnea, Ltd ) who reaponded to the 
toast of ' Education and Industry'’ Smoe world 
markets are changing he aaid, industry must keep 
pace with the ohanges On the north east ooaat, 
mduatiy has one of the finest positions m a free trade 
world, but smoe the free trade world no longer exists, 
mduatry is oommlled to adjust itself At the Im 
penal Ghemioal Jhdustriea works at Billingham they 
set out to send mtrogenoua fertilisers all over the 
world The plant was oompleted m 1929 But the 
world now requires only a portion of these fertilisers, 
and the firm had to turn its attention to other pro 
ducts for home and export purposes The fiaotoi^ is 
now woricing hard on other things, and is being 
extended B? Slade insisted that dumges m industry 
can be aobieved only by ftdl confldonoe m technical 
and research stalls Only the association of com 
meroial mmds with soientifia and technical possi 
bihties will lead to success Workers on Tecs side 
he declared, are wonderfully adaptable, and this is 
due to teolmioal traming 

A resohition passed during the Conferenoe uiged 
the necessity of grace periods up to one year m oider 
that teohni^ teachers oould undertake research or 
gain flirther mdustnal experience Other resolutions 
pressed for an extension of part time day classes 
which would be attended by studmits during the 
normal working hours of industry, and for closer 
CO OMration between the Board of Education and 
the Mmistiy of Labour in connexion with juvenile 
instruction centres 


University and Educational Intelligence 

Cahbridox — Dr O M B Bulman, of Sidney 
Suniex College has boon appomted University 
looturor in geology H Blaok, of Trmity College, hu 
been appointed University demonstrator m geology 
Dr O N Myors of Sidney Sussex College University 
demonstrator in pharmacology and Dr H A Krebs 
UmVersity demonstrator m mochemistry 

An election to the Isaac Newton studentships will 
be held early m the Miohaelmaa Term 1934 These 
studentships are for the furtheranoo of advanced 
study and research m astronomy (especially gravita 
tional astronomy) and physical optics Candidates 
are mvited to send in their apphoations to the Vioe 
CAianoellor between October 9 and October 15 

Livxbfool — Dr Henry Cohen, lecturer in medi 
ome in the Lnivenity and honorary physician to 
Liverpool Royal Infirmary, has been appomted to 
the ohair of mndiome m the University m suooession 
to Prof John Hay, who retires at end of the 
present session _____ 

Pnor L M Miuci Thoiisom, assistant professor 
of matiiematics at the Royal Naval College, Greoi 
wich, has been i^ipomted professor os from September 
SO next 

Air International University Conferenoe has been 
arranged by the Aawoiation of University Teachers 
to be held at Oxford on June SO-July 2 This Con 
feranoe will be the first attempt to fonn an organ of 


direct oo-operation between un i vssa l tiea of all 
oountnee Among the sobjeota to be disouased at 
the Oonfbrenoe are university oiganisation, voog 
tional instruotion, mterohange of teachers, oppor 
tunities for research by foreign students, aoadwmc 
freedom Further information can be obtained from 
Prof R O MoLesn, University College, Cardill 

Tmc first Register of the Londmi School of 
Economics and Pohtioal Science (Houston Street, 
Akhryoh Ss 6d ) wbioh has just been published 
contains, m additum to short biographies of fonner 
students and a list of lecturers smoe 1895, an 
mterestmg mtroduotion oontnbuted by Sir WiUiam 
Beveridge, the director of the Sohool, deeonbing its 
growth At first the Sohool did not prepare studmts 
spooifioally for examinations In 1896 there was no 
teaching University of London, no mtemal degree, 
no university professoriate and no faculty of 
economics There was an examination authority 
and there were mdividual oolleges such os Umvemty, 
King H or Bedford, but these had no organic relation 
I to each other or to the examining authority The 
toaohmg University as it has grown smoe 1900 out 
of the London oolleges is a new thing altogether 
Since the War, there has been a rapid growth m the 
number of regular students of normal university 
type attending the Sohool, and this has been aooom 
nmied by a deolme in those listed as occasional 
Tlie number of regular studente is now about 1,300 
that of occasional students about 1,100, while the 
regular teaching staff numbers 89 

Trk report of the president of Columbia Umver 
Bity, New Yoric, Dr Nicholas Murray Butler, for 
1933 moludes a discussion of some fundamental 
questions relating to the organisation and develop 
ment of umvereities m the United States Dr ButlW 
admits the confusion which results firom Uie lack of 
an official deflmtion of a umvemty m the Umted 
States and of authority for its creation and reoogm 
tion Nothing la easier than for a college in this 
country to call itself a university, even though it 
has not the first oharaotenstio of umversity oiganisa 
tion, method or ideal” There la no such thu^ os a 
private univeraity, he says Some may be aupported 
by taxes and others not, but all are pubbo mstitu 
tions The Amenoan ooU^ covers the field which on 
the Contment is occupied by the upper jrears of the 
iye4s or gynmtmum and the first year of the umver 
city Hence there are but 11 umvemties in England, 
4 m Scotland, 1 m Wales, 6 m Belgium and 8 m 
Holland, 17 m France and 23 m Qermsny, 8 m 
Austria 4 m Hungary 25 m Italy and 11 in Spam 
But m the Umted States there are 863 uxuversities, 
oollera and teohnologioal mstitutions approved by 
the Assooiatioii of Aimnoan Umvemties Of these, 
86 are institntioos having a more or less oomplete 
umvemty organisation The World Almanae lists 
579 umvemties and oolleges m the Umted States The 
tendency m the Umted States appeois to be to regard 
the graduate student only os doing ^lnivemty’ 
work “The umvemty atudent”, says Dr BuUnr, 
has a quite different outlook and a qmte different 
method of approach to his field of intelleotuot 
mterest ” The teaching staff at Cohimbia m 1982-38 
waa 3,064 (comparing with 8,255 for the pravious 
■eosKm) and 5,609 degrees, oertifloates and ^lomss 
were granted, the total number of resideat students 
bemg 80,588, of whom 18,144 wen graduate and 
profrasional students 
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Science News a Century Ago 
Batomcdotical Societyt Pnan for Bmys 
At a gcneml meeting of the Entomologioal Sooietv. 
heW on June S, 1884. the Rev WJliam Kirby, 
F B 8 , honorary prwidoat, m the chair, a aohoiM 
for the eatablishment of prize essays to be awarded 
by the Council, on the subject of noxious insects 
and remedies was adapted, one of the pruunnal 
objects of the Society being to make its Ubo^ 
practically useful Accorduigly. an annual sum of 
five gumeaa, or a gold medal of the like value, would 
bo made available for the writer of the best essay 
(drawn up from personal observation) upon the 
natural history, economy, and proceedings of such 
species of uiaeots as are obnoxious to agnoultural 
pToduotions, to be illustrated by figures of the 
insects m their different states , together with the 
r^It of actual experiments made for the prevention 
of their attaoks or the destrurtion of tho insects 
thomselvee It was decided that the subject of the 
for the year 1830 should bo tlie turnip fly 
(Entomol Soo Journal o/ Proceedings 1884) 

PuNic Education in Great Bntain 
Early m 1834 Parliament had granted £40,000 
for asaistmg tiie Kational Society for Educating the 
Poor and tho British and loreign bchool Society 
in erecting sohools, this bomg tho fust grant of its 
1^*“* 9" Jutw 3, 1884. Mr J A Roebuck M P 

for Bath, moved for the appointment of a select 
committee to mqmre into the means of establishing 
a system of education Nobody he said, would 
contest that the legislataTO oonsidereil the moral and 
mtefleotual improveaient of the people »o important 
as to justify an mqiiiry, in order to ascertain how 
far their moral and mental culture could bo affected, 
influenced, or promoted by the Government The 
motion was seconded by Sir W Molosworth who 
considered that tho education of the lower olssses 
was as dehoient m quantity os it was m its quality, 
and it left tho mmdH of tho people m a stato of 
mdiflerenoe which could not but be condemned by 
every well thmkmg individual liOrd Morpeth 
supported the matmn, remarking that tho grants 
already mode could only bo looked upon os expen 
mental, as they were quite inadequate for the purpose 
of general education After oonsidorablo discussion 
cm the suggestion of Lord Althoip Chancellor of 
the feohoquer. the motion was altered to mad that 
a select committee be appomtod to mquire mto tho 
state of education of the people of Engi«nri and 
Wales and mto the application and effect of tho 
grant mode last session for the erection of school 
houses and to consider the expediency of further 
grants m aid of education*’ 

The Royal Soacty 

. On June 5, 1834, ten additional candidates were 
elected mto the fellowship, following nmeteen elooted 
previously m Apnl Their names were John, 
Marquess of Breadalbane, Charles John. Lord 
Tewnnouth, the Hon George EUiot, the Rev 
nedemA William Hope, Jos^ JekyU, the Rev 
Bobert Huiphy, Sir Gwrge Rose, Ridioid TVinmg, 
WUham Robert Whatton, Dr George W*tt 
Aaacmg the newly elected m the above list, only 
• few con be aaid to have achieved distmotion m 
■Maaoe, social and fomily 


seemuig to serve as claims to recognition The 
Rev F W Hope, entomologist, is heU m umversal 
esteem for his oontnbutionB to entomology, and as 
founder of the ohair of zoology m the Umvcrsity of 
Oxford Hope took on active jpart m the formation 
of the Zoologioal Society m 1826, and of tho Entomo- 
logical Society m 1833 Robert Murphy, mathe 
matioisn, was one of the seven children of a shoe 
maker He early evinced mathematical qualities of 
mind and ultimately graduated at Cambridge as 
third wrangler William R Whatton, siiigeon and 
antiquary, was not long a fellow He died on 
December 5, 183B, m his forty sixth year 


Steam to India 

In the MtcJuinxei Magtuine of June 7, 1834, it 
was 4tatod that The House of Commons has on 
the motion of Mr Chas Grant appomtod a select 
committee to inquire into the beet means of pro 
moting steam oommunioation with India The 
Moasrs Seaward of tho Canal Woriss, Millwall m 
a pamphlet which they have recently publuhed on 
the subject, recommend that vessels of very large 
oapaoity should bo imployed — of 1,600 tons, for 
example, with engines of 246 horse power Sui* a 
vessof, they say, would allow of 900 tons being 
appropriated to merohandise, lOO to provisions and 
water and 460 to coals— which last would sufHoe 
with occasional assistance from the wmd to oaiiy 
her to the Capo, whore a Airther supply of coal oould 
bo obtained Tho timo oocupiod on the voyage is 
cakiilated not to exceed eleven weeks In 1826, 
the steam vessel Enterprm had made the \oyage 
from Falmouth to Calcutta via the Cape, but she 
had taken neariy four months for the passage Five 
years later, the Ailmiralty started a steam packet 
service from Falmouth to various Mediterranean 
ports, and through this came the proposal to send 
mails by soa to Alexandria, whence they would bo 
taken overland to Suez where a steam vessel would 
bo waitmg to convey them to Bombay By an agree 
meat between the Bntisb Government Ond theEast 
India Co , this scheme came mto force m 1837, thus 
reduemg the time for letters to roach India by a half 

Wclhngton ai Chancellor of the Uuvcmty of Oxford 
On Munilay, June 6 1834, the Duke of Wellington 
arrived at Oxford for his installation as Chancellor 
of the ITnivcrsity, alighting at the gate of University 
College of which the vice chancellor was the master 
His olootion hod been received with much enthusiasm, 
and the proceedings of Juno 10-18 were marked by 
many brilliant gatherings On Tuesday forenoon, 
he proceeded to the Theatre aocompamed by Lords 
Londonderry Montague, Apsley and Hill, and on 
openmg the Convocation deolared that it had been 
convened for the purpose of conferring the degiiM 
of doctor of civil law on several distinguidied 
mdividuals moluding the Dutch Mmister, the late 
Rureian Mmister, the Dukes of Buooleu^ and 
Newcastle, ths Marquises of Salisbury and Bute, the 
Earls of Warwick Wmohelsoa and others Next 
mommg, another gathering took place m the Theatre, 
of which the galleries, as before, wore crowded with 
undergraduates who oheored the names of Wellington, 
Nehon, Canning and Pitt and the mention ^ the 
House of Lords and tho Umverwty of Oxford, but 
showed their disapproval of roferenoes to the Um 
vereity «?f London, the “Gower Street Companv” and 
the admission of Dissenters 
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Soaeties and Academies 

LOMDON 

Minenlogical Society, March 15 Abtkub Rusaux 
Baryte oiyatala from the Manvera Mam Colliery, 
Wath upMi Deame, near Rotherham, Yorlwhiro A 
cavity oontuinmg exceedingly beautiful oolourlem 
oryatalii of baryte waa discovered m the roof of the 
Parkgato Seam of this oolLery m 1930, and the 
ooourrenoe was briefly described by C P kmn m the 
same year Two diatmot habits of crystals occurred, 
prumatic and tabular The crystals are attached to 
cream coloured rhombohedra of dolomite which form 
a coating on the grey sandstone, both baryte and 
dolomito being for the most part more or less thickly 
sprinkled with small bright twinned crystals of 
chaloopyrito The crystal forms present are listed 
and drawings of the crystals are given W Q 
Ksnmkdy The conditions for the crystallisation of 
hornblende m igneous rocks By means of a statistical 
study of the CaO hoO ratios of igneous horn 
blendes it is shown that the latter occupy an inter 
mediate position between the diopsidic pyroxenes and 
the magnesia rich, lime poor monoclmic and ortho 
rhombic pyroxenes It is concluded therefore, that 

(1) pressure and the concentration of the volatile 
constituents are not the sole dotermming factors m 
the crystallisation of pyroxene and hornblende from 
a magma, but that the original proportions of the 
constituent oxides play an equally important part , 

(2) a magma which will produce hornblende as its 
ferromagneaian constituent under physical conditions 
tending towards the retention of the volatile oonstitu 
ents will, under effusive conditions, produce diopsidio 
pyroxene 4- hyperstheneorenstatite augite(pigeonito) 
^TRUB Russbu, An account of BntuA mmoral 
ooUectors and dealers m the soventoonth, eighteenth 
and nineteenth centuries (oontd ) John Williams of 
Soomer House, Cornwall, mme agent and adventurer, 
copper and tm smelter and banker, bom September 83, 
1763, died April 17, 1841 The collection of Comish 
mmerals which he had formed at Soomer m con 
junction with his son John (bora August 3, 1777, 
died August 11, 1849) was greatly add^ to by the 
latter The ooUeotion, which contained about 10 000 
Specimens, waa one of the three fliiest m Cornwall In 
1893 Mr John Charles Williams disposed of the col 
leotion by presentation between the British Museum, 
the Royal Institution of Cornwall, Truro Museum 
and the Robert Hunt Memorial Museum, Redruth 
In addition to a memoir of both the Williams, a 
general account of the collection and its outstanding 
specimens is given M H Hiv (1) On the odvan 
tages of the face adjustment for two circle gomo 
metiy The statement often made that an accurate 
projection oaonot be so quickly prepared from two 
circle moasureraenta mode with the face adjustment 
as from measurements made with the lone adjustment 
is shown to be mooirect, and a oonstruotion for Uie 
preparation of a projection is desonbed The face 
adjustment has several decided advantages over the 
Bone adjustment (2) An unproved method of 
crystallographic computations A system for the 
computation of the elements of a crystal from two 
circle goniomotnc measuranmts is described ra 
whicih due weight is given to each measured angle in 
aooordanoe with its estimated probable accuracy 

(3) On face* and »me symbols referred to hexagonal 
axes a oorrectum The system of four mdex 


hexagonal aone-qnnbols desonbed by L Weber is 
correct, and that fonneiiy desenbed by the author 
IS abandoned The derivation of Weber’s symbols 
from a gnomonio or linear projection is desonbed, 
and their relation to the three index’ symbols 
noted 

Physical Society, April 20 Load Raylxiob Further 
expenmonts m illustration of the green flash at 
sunset An artificial source of light and a pnsm, the 
dispersion of which is equal to the atmospheno 
dispersion, was used A straight edge parallel to the 
boM of the prism plays the part of the horuon 
The observer was 74 metres feom the pnam On 
moving the eye mto the shadow of the straight edge 
the bluisli green flash was well seen By moans of 
substantially the same arrangement with large 
dispersion and short distances, the simultaneous 
contrast effect of a red or orange background was 
studied, but it was not found jmssible to obtam a 
green as opposed to a blue flash in this way With 
a liquid contaming small particlivi in suitable con 
centration m front of the source, the disappearing 
flash IS of a brilliant green ooloiir It is concluded 
that when the flash is bright green, atmospheric 
filtration is acting to remove the blue light O H 
PotxKTT An ultra violet photoelectric spectro 
photometer The transmission of the sample is 
found by comparison with a rotating sector of 
cylmdrioal type Two photocells are employed and 
fluctuations in the mtensity of the source aro com 
pensated fur A S Rao and 8 OoPAi^AKBUHirA 
MUSTY The spectrum of trebly ionised bromuie 
Vacuum spark and discharge tube spectra of bromine 
have been investigated over a wide range Many 
of the triplets and singlets mvolving the terms due 
to 4p, 69, 4d, 9iffl and 6p oonflguretions have been 
identified From the present work the classifioations 
mode by S C Deb appear to bo inoorreot The 
deepest term 4p*F, -= 404,892 cm yields an khiiss 
tion potential of about 60 v for the trebly ionised 
atom of bronune T C Sutton and H L Habdxn 
The punty requwed for surface tension measure 
ments The extent to which impuritwa affect the 
measured value of the surfece tension of a liquid 
depends on the method of measurement employed 
This effect is apphed to test whether the punty of 
a sample is adira^uato for the measurement of the 
surface tension of the pure liquid 13 E Wuoht 
V elocity modulation m television The motion of 
a spot of light of constant mtensity, necessary to 
produce the effect of a smusoidal linear distribution 
of bght mtensity on a television viewing screen, is 
determined and the effect of the finite size of the 
scanning spot is compared with the analogous effect 
m the more usual type of television system m which 
the soannmg spot moves with constant speed and 
IS modulated at intensity 

Society of Public Analysts, May 2 A Shaw Deter- 
mination of ftoe aihoa m coal measure rooks Whilst 
the method of rational analyses for the determination 
of free silioa m coal measure rook tends to give 
results too low by about 2 per cent, it is far more 
accurate than calculations fec^ the ultimate analysis, 
miorometno measurements of shale sections, or X ray 
analysis S A Ashmorb A new apparatus for 
determmmg the tenqieratare of orystalbsation of 
coooa butter The tenqierature at which separation 
of solid &t occurs u a constant for eadi fat, and on 
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qqMuratua haa been devued whereby this temperature 
can be determined with rapidity and preoiflion on 
aa little aa S gm of fiat The Tindall effect haa been 
utihaed by projeotmg a beam of light through a 
email tube oontaming the melted fat smtably enoloeed 
in a darkened ohaxnber , aa soon aa any aeparation 
of aolid partiolea oooum, a eoattering of light takes 
plaoe, and the tube appears Imnmoua againat the 
darkened background S A Coasb Determination 
of small quantities of germanium m the preaenoe of 
araenio The oleotrolytio reduction of germanium 
dioxide to monogermane haa been invoatigated A 
suitable apparatus is desonbed and it is shown that 
the yield of gas is greatest when (i) the cathode is 
of niokel, (ii) the aUcalimty of the solution is low, 
(ui) the ourrent density is high By usmg the electro- 
lytic March tost with a standardised apparatus, 
0 027 mgm of germanium dioxide oan bo detected 
8 UzNO and H Ikota Saturated fatty acids of 
chrysalis oil Palmitic acid is the mam constituent 
of Japanese chrysalis oil , steano acid and a satur 
ated fatty acid of the Cm or C,, series have also been 
isolated 

Pabu 

Academy of Sciences, April 4 {C R , 198 1281 1328) 
Ekw ob Mabobrix Notice on William Moms Davis, 
Corrt«pondanl for the Section of Orography and 
Navigation L LxooBmr The lightmg of roads 
Mathematical discussion of tho most advantageous 
form for the mirrors of street lampn Eiuije Cuttom 
Local study of a surface and of certain integrals 
RbbA Laqranob Congruences of circles which have 
two focal diameters A DELOUCirB The trans 
formations of surfaces M Qbxrhanxsco A system 
of equations with an infinity of unknowns N Lusik 
Some difficult problmna of the theory of functions 
S P IiiAtr Tho light curve of tho star OO Cygni and 
the elements of the double system The curve given 
IS based on 200 observations, and from this, together 
with the spectroscopic data of J A Pearce, the 
constants for the double star are deduced Pibrrb 
Vbbnottb The calculation of the heat losses of the 
walls of motors, and more generally, on various non 
adiabatic phenomena Michxl LokvB Tho means 
of Dirac's theoiy P L Cassou and J Caybbt 
Remaiks on the true capacity of coils T Nanty 
and M VAnBT Tho specific inductive power of 
colloidal solutions Emiu Sxvin The reciprocal 
action of waves and particles m a constant field L 
NAbl The mterpretation of the paramagnetic 
properties of alloys P jAOqxTBX A meth^ of 
measuring the adherence of electrolytic deposits A 
Andabt, P Lambbrt and J Lboohtb The appli 
cation of diffusion spectra (Raman effect) and 
absorption in the infra red to distinguish between tho 
five laomeno hexanes By the simultaneous use of 
both methods, the purity or each hydrocarbon and 
freedom from other isomers oan be ascertained 
Danui, Chalomob and Etixnmx Vassy The 
absoiptiim spectrum of oxygen m the extreme ultra 
violet QIbabd Pbtiav *016 radioactive senes and 
the classification of tho h^t elements Maman 
Tho preparation and some ph 3 nuooohemioal properties 
of hexane and its isomers Full details of the pre 
paration and properties of normal hexane, isohexane, 
methyldiethymnethane, trunethylethylmetheme, duso 
propyl Jbab Eschxb DBSBivikBBS, Robust FAmuB 
and Baymohd JoKWARb Psyohomotive visual re 
•otKms resulting from an mtenae illumination of the 
eye 


GarrayA 

Society of Physics and Natural History, February 1 P 
RoesiBB . The relation betsyeen the abscissa) of the 
extremities of spectrograms of FO stars The 
ooeffloients of this relation (which is linear) differ 
notably from those relatmg to the AO stars This 
variation is explamed, at least qualitatively, by the 
application of the laws of radiation and those of the 
spectral sensibility of the plates P RossiBa The 
total width of tho three lines Hy, Hg and H, + H 
m s])eotrograms of the AO and FO stars On normally 
exposed spectrograms, this widtli is a sensibly Imear 
function of tho length of the spectrogram Its 
variation is more rapid for tho AO stars than for the 
FO stars The use of over exposed spectrograms may 
lead to mistakes J Weiou and H Saint The 
thermal expansion of calcite measured with the 
X rays The authors have determined the coefficients 
of thermal expansion of calcite measured by means 
of tho X rays They have found for the mean 
ooofflcientH between 20° C and 100° C the following 
values a,, -= 21 X lO"* a, =• — 4 X 10-*, values 
sensibly differmt from those obtained by Benoit by 
means of macroscopic measurements, namely, 
a„ 25 X Ifr-* «, - 6 y 10-* 


Hohb 

Royal Nadonal Academy of ihe Lincei, November 5 U 
Craorn Differential deductions from the definition 
of reciprocal vectors successive derivations (2) 
O A Maooi Reflection and refraction of harmonio 
eleotromagnotio waves of any form whatever at a 
plane surface (I Armbllini Inv eetigations on the 
form of the nuclei of extra galactic nebulm, and on 
cosmic repulsimi Q Majobaka Metallic photo 
resiHtanoo experiments in a current of water In 
order to distinguish the new purely photoeleotno 
effect recently nxammod from any tiiermal effect 
ocoumng, the infiuonoo of a stream of water on the 
motal shoot struck by the light has been mvestigated 
From the results obtamod the existence, m part at 
least, of the photoeloctrio charaotenstic of the 
phenomenon of metalho photo resistanoo is assumed 
Q I-Bvi and Hbrtba Mbvbr Mitotio division of 
nerve cells in cultures tn ti/ro A teohmque is de 
sonbod which renders it possible to observe such 
division B ManiA Mayers problem In some 
coses at least, it is possible, f^m tho conditions 
BufiSoiont for tho semi continuity of the integrals and 
for the existence of the solution in probtems relative 
to the extreme limits, to deduce conditions snfiloiont 
for the semi continuity and for tho oxistenoo of the 
solution m Mayor s problem BIaria Ctrrario 
Properties of the generalised numbers and poly 
nomialv of Bemouilh and of EuW P Dnnns A 
theorem of Fermi T Wazevtski The unicity and 
limitation of the mtegrals of equations to partial 
derivatives of the first order L Caxpbdbixi The 
algebraic surfaces on which curves of genus n and 
degree n equal to or greater than 2)c — 2 exist B 
Sborb Geometric functional determination of greups 
of covBnant points relative to a net of curves on an 
algebraic surface A Colacbvich The orbit of 
the visual double 831 A fiiONORun Fmite deforma 
tions of systems with reversible transformatums 
Q R Lbvi and D Grirom Boron arsenate and its 
mixed crystals with borOn phosphate Boron arsenate, 
which hiss not previou^ been prepared, forms 
tetragonal orystals, a-4 46A,c a«l 524 It 
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gives mixed orjrstab in all proportunu with bman 
{dwaphata which also fonne tetragonal oryetah 
a~4 8SA ea«-16S2 G Avamtba Deter 
imnatian of the benben quotient notes on 

teohnique V Zagam Kurther ooneiderations on 
the food value of seede of Otoer aneAntim L These 
Reeds contain protems sufficient to supply the needs 
of adult rets over a protracted period but they are 
defloient m saline matter and alao m other faoton 
probably the fat soluble vitamms A and D Vitamins 
B and K are apparently present m smtablo proper 
tions 

ViXNNA 


on the influence of ultra short waves on flowers 
Floweia and inflorescences of 47 different plant spooies 
were exposed m test tubes in a condenser field to 
waves of 3 4 metres Very high temperatures were 
quickly developed in the tubes those reaching 
80 00” G n 27 per rent of the total number withm 
30 secon Is S ibstanooa contained m the plant cells 
arc evidently capable of transforming the applied 
energy rapidly into heat F Tbohxbicak Oultiva 
tion of a native oil fruit not sufficiently valuetl 
Crossing of a pumpkui w th huskleee soe^ with a 
husked edible pumpkm hav ng no tendrils yields a 
froit neh in comestible o 1 Abnuu' KMAm 
Applioabihty of similarity eonsiderations to the 
flow of eleotncity m gases ionised by X and gamma 

February 22 Ebnst Bkutkl and Abtub Km 
zxuaoo Coloured bromme sorbates 


idmg various oxides and salts marble and 
vegetable fibres with development of more or less 
intense ooloration In general substances whob 
readily toko up lodme are also good sorbents for 
bromine although oertam stnkmg oxeeptions occur 


Forthcoming Events 
Monday June 4 

Royal OsooxAPmoAL Socnerr at S SO — Bosworth 
Goldman Through Afghanistan to Indm 

Tuesday June 5 

Rbsxaxoh Dmmtom Soonerv at 3 — (at the London 
School of Hygiene and Tropical Medraine Keppel 
Street W C 1) — Prof J Baioroft Ezpenmenta on 
Bfsn (Stephen Paget Memorial Leoture) 


Thursday June 7 


theses under Pressure Speaken R Taylor 
D V K Hardy and Dr D D Fimtt 
Royal Sooixty at 4 30— Prof O I Taylor 1 
Mechanism of Plsstio Deformsticm of Crystals 
Prof O I Taylor The Strengtii of R^ Salt 

C A Beeven and H Li ^ ‘ 

of Copper Sulphate Fenta 


Assooution or Amneo Biolooists June 8 Annual 
summer meetmg to be held at the Welloome Physio 
logioal Reseoroh Laboratories Langley Court Becken 
b«n, Ksot 
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Co operation m Industrial Research 

T he stimulating lecture an fundamental 
smentiflo probleins m the food industry 
dehvered by Dr L M Lampitt before the Liver 
pool aud the Edmburgh Sevens of the Society 
of Chemical Industry early this yeu* dueoted 
attention to a number of problems m research 
which are of mtorest far beyond the bounds of 
the food mdustry Dr Lcunpitt for example 
was emphatic on the importance of the co otdma 
turn of research not merely of that financed or 
directed by the State but also of that earned 
out by academic or pnvate mstitutions or by 
mdustry itself Through lack of such co ordination 
not merely m the food mdustry but m other 
mdiutnes as well there is overlapping and waste 
of effort and also failure to undertake some of 
the more fundamental work upon which progress 
finally depmids 

Dr Lampitt suggested that one of our most 
urgent problems is to explore the posmbihties of 
effective co operation between the lesearch stations 
research associations the umversities and the 
mdustnal research organisations A survey of 
extra umvemty research m pure and apphed 
science has already been undertaken by the 
AasooiAtion of Scientific Workers and should 
provide much useful data for the study of the 
possibihties of cooperation The existence of 
duphoatuxi and the neglect of fundamental 
problems constitute powerful and sufficient reasons 
for an attempt to formulate a defimte pohoy 
which would enable the greatest use to be made 
of each type of activity Such a pohoy m itself 
would ensure closer contact between the soiontifio 
mvestigator and the mdustnal world and would 
tend to eliminate any tendency for the former to 
work on problems which he considers to be of 
practical importance but which a representative 
of industry would easily demmutrate to be of no 
appreowble utihty 

The ehmmation of duphoation and waste of 
effort even with existmg resources should tend to 
hberate funds for fondamcntal smentific researoh, 
tiie position of which has already been senously 
threatened by the restnction of the funds available 
for the Department of Scimtifie and Industnid 
Besearoh As stated m the report for the year 
1980-31 m curtailmg such expenditure the 
pohoy of the Privy Council was to oonoenteate 
available ftmds on work of the most immediate 
pnotsoal value to mdustry leavuig to happier 
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tanM the ezpaomon of 'work of wfauh the recohe 
oonld only be available at KMne mcne diataot date 
In the campaign which baa amce been undertaken 
to eeoure support for the research ossociatioa 
scheme following on the exhaustion of the Miflion 
Fund, stress has been laid once more upon the 
work of tile most immediate jwaotioal value, and 
the prosecution and endowment of fundamental 
and kmg range research have not received the 
attention which their place m the national economy 
demands Apart from this, although the Depart- 
ment has done much to encourage fundamental 
research m universities and other mstitutiaiB, it 
has from the first attempted to induce mdustnea 
to undertake work for tiiemselves rather than to 
cany out smentiflo work for than or even to 
organise fundamental research 

This position while general is fortunately not 
umversal Certam of the research associations, 
for example have been and still are pursuing 
mvestigatians of fondamental soientiflc imp<»t- 
anoe, the apphcation of which has yet to be 
demmstrated Other sections of mdustiy have 
made their own arrangements for asaisting 
academic research at the umvembes by a system 
of grants m aid of mvestigaticms <« purely 
saentifio subjects which are likely to ocmtnbnte 
indirectly to the solution or understanding 
of mdustnal problema 

As a prelude to sudi oo operation it is essential 
that we should think out dearly the place and 
contribution of each variety of research organisa- 
tion m relation to the economy of whole industries, 
and indeed of the national and not merely of 
individual industrial umts or geographical or 
sectional mterests It should not be too difficult 
a task, given a broad outiook and a spirit of good 
will and 00 operation, to elaborate a pohoy and 
devise a scheme which, while permitting full 
autonomy to mdividnal research umts should 
offer immense advantages in effloiency, economy, 
and tke interchange and discussion of ideas and 
results among research workers It is unlikely 
indeed that under such conditions it would be 
necess ar y to create a fresh research mstitute or 
organisation The mine efficient utilisation of 
frinds already available, or a comparatively 
moderate expansion of expenditure witiun the 
framewc^ of our existing organisation, should 
suffice to finance a good deal of fundamental 
research the inoseoubon of which is overdue 

A frirther point made by Dr Lampitt relates 
to the broader distribution of purely smentifio 


data oolleoted in the researoh oiganisations of 
industry Even the smaOeet mdustrial r e se a roh 
or analytical laboratory freqnentiy acquires im 
portant smentifio data and it u rare frn such 
physical or chemical knowledge to be of com 
merotal importance to the firm, or fin its dis 
closure to play mto the hands of a oompetitor 
K without disokiaing the purpose of mvestagatians 
of this type, means oould be found of pnbhshing 
the results a large amount of knowledge looked 
up in mdividnal umts of an industry could be 
made available, to the advantage not merely of 
particular mduatnes but also of the industrial 
and smentifio world as a whole It would, m 
fact, react to advantage and credit of those firms 
responsible for the work and would undoubtedly 
assist m the frirther and more efficient plannmg of 
our available resources 

The lUustratimis mted by Dr Lampitt from the 
food industry were sufficiently sui^estive, but 
they oonld easily be multiplied m such fields sr 
analytical work chemical engmeenng and oorro 
Sion or m management methods Much machinery 
for 00 operative researoh already exists which 
might with advantage be used much more ex 
tensively m the exchange of infiirmation on non 
competitive matters Even m regard to the 
abstracting of chemical hterature and information 
semoes, mistaken oonoeptions of individualism 
and mdependence stall dday progress and make it 
difficult to achieve standards which are possibk 
by 00 operation alone 

These obsolete ideas are being steadily under 
mined by the woik of vanons organisations, such 
as that of the Bntish Cihemical Manufiaoturers m 
regard to industrial safety, or of the Kitash 
Standards Institution m the standardisation of 
materials and practice The development of habits 
of co-operation and encouragement of tile exchange 
of information on common proUems cpiietly 
fostered m this way should go for to overthrow 
ideas of trade secaeoy which have prevailed too 
long Wtii this, however, there is still need for 
a much ftaller reahsation of the place of researoh 
m everyday mdustrial practice Industries 
which plead inabibty to ineet a heavier demand 
fiir support of their research organisation cannot 
m fruit, expect much oedenoe to be jdaced in their 
protestations, unless tiiey can adduce evidence 
of a qnnt of oo-operation and of strenuous 
effbrts to utilise to the nuudmom advantage b} 
oOKiperation on such lines the organisatioiis 
within their boands already devoted to research 
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The Gte Referees and the Gas Industry 

S CIENCE and uiduatry are dependent for 
much of their progreaa on the ezistenoe and 
authority of master men to whom the less ex- 
pMKQoed and less endowed may tom for direction 
and advioe During periods of stress or emergency 
their value is readily recognised and their services 
eagerly sought , in nwmal tunes there is a danger 
that tiieir ezistenoe may bo forgotten because of 
their very modeety and the quiet and unobtrusive 
manner in which they woA , but their presence 
m the background as an ultimate source of effective 
authority is essential Those whom the oommumty 
choose as such counsellors are men of wide ex 
penenoe, of outstanding abihty men whose word 
IB accepted without question Often they have 
retired from the rontme of daily duty and, unen 
cumbered by masses of detad, they are thus bettw 
able to see a junblem in its entirety and to set it 
m the frame of their whole ezpenenoe 
In the light of these oonaiderafrons it is par 
tionlarly regrettable that any oommumty which in 
the past has been fortunate enough to possess such 
a source of counsel, should now contemplate its 
abandmiment The gas industry m Great Bntam 
18 a body which, for nearly seventy years, has 
possessed a source of mspiratnm uid advice in the 
eminent men who have held the positions of Gas 
Beferees and Chief Gas Ezanuner Names such 
as those of Rucker Tyndall and Haroourt, 
Williamson and Rayleigh, as past holders of these 
positions, coupled with those of the present gas 
referees — C V Boys, W J A Butterfield, and 
J 8 Haldane—and the present chief gas examiner. 
Sir Riohard Glasehiook, are in themselves 
evidence of the type of man who has given hu 
semoea unsparingly m the mtoests of the gas 
industry 

The duties of the gas refereea are to prescribe 
the places, tunes, apparatus and methods by 
which the gas IS to be tested, and to determme if 
these tests are being oaiTia(Lxnit , they also decide 
the methods by which the apparatus emirioyed is to 
be tested Gas ezunineis, who have to make the 
tests, are appomted 1 ^ the local anthontiee The 
refinceea lasue a general speeifioatiui apphcable to 
all undertakmgs and, where neoeasaiy, special 
spemfioations for any partuular supply company 
They also issue Ml and detailed descriptions of the 
apparatus to be used, much of which the mven 
tion of Dr C V Boys hunseU; and of the method 
^ using this All this is soisntiflc work involving 


I a knowledge of test methods and of the ocmditions 
of manufacture of gas 

The gas companies can appeal on certam pomts, 
and the chief gas examiner has to hear and decide 
the appeals They can appeal against the specifioa* 
tion, but we beheve that there never has been such 
an appeal nevertheless they value this privilege, 
and object to the Board of Trade, which is to 
make the specifications, also hearing appeals against 
them They can also appeal agamst any particular 
test, and though usually the decision is easy, occa* 
Bionally abstruse scientific questions are involved 

Such, m brief, are the chief duties of the gas 
referees and the chief gas ezanuner, and under 
their direction the routme busmees of gas testing 
has been ably conducted but their services to the 
gas industry have been greater than any i^oh 
could be prescribed by an Act of Farhameot 
Their real value and their real fnnotaon have been 
those of counsellors In the Gas Undertakings 
Bill which was recently mtroduoed to the House 
of Commons, the proposal is made that the offices 
of Chief Gas Exuniner and of Gas Beferees should 
be discharged by the Board of Trade There can 
be no doubt that the routme of gas testing the 
collection of data relating to the gas industry, and 
similar routine work, can be efficiently and com- 
petently earned out by the civil sorvuits to whom 
these duties may be delated by the Board of 
Trade , but it is unpossible that such civil ser- 
vants, however efficient, can achieve that which 
has arisen from the eminence of tiie mm who 
have pieviouBly bem responsible for this work 
The loss which the gas mdustry would meur by 
this change is beyond all computation 

It may be suggested, on behalf of the jnoposed 
change, that the replacement of the {oesent 
holders of the offices would be no easy matter 
Undoubtedly this is true, for emment men are 
always scarce, but amongst present occupants of 
chairs of physios and chemistry at the umversities 
of Great Bntam thore are men of outstanding 
mmt who will, by the passage of years, be com 
pelted to retire from active participation m 
academic work, and would be willing to place at 
the disposal of the gas industry the knowtedge 
ansmg from their expenmoe 

It seems mctedible that the gas mdustry in 
Great Bntam should wish dehberatdy to divOTce 
Itself from assomatton with some of the abtest 
smentifio men of the day Must it not be that 
the change has bem proposed without foil con- 
skteratiea of the inevitable omsequences I 
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Atomic Theory 

The Atom By Dr JohnTutm Pp 109 (LondoD, 
New York and Toronto Longmans, Green and 
Go , Ltd , 1934 ) 6s net 

O N the jacket of this mteresting book appears 
the appetising paragraph ‘ No one in 
terested m modem smenoe should fail to read 
this book It deals with a problem of profound 
importance, and although written by a scientist 
for scientists the clarity and simphoity of the argu 
ment are such that the general reader fond of 
science will find it attractive as well as mtelbgiblo ’* 
On second thoughts this may not mean very much 
Science is a big subject and it is by no means 
certain that any scientific worker, writing on a 
scientific subject outside his own field deserves 
to be taken any more seriously than the layman 
I should not personally consider myself entitled 
to be regarded as a soimitist writing for scientists’' 
if I wrote a book on, say, biochemistry or 
mechamcal engmeermg But such a claim is 
made for Dr Tutm, and being made, it is only 
ftir to take it seriously On thinking over past 
and conceivable future mdiscrctions of this nature 
that I have committed or might conceivably 
commit, I am oleaur that the great danger for the 
professional, venturing mto another branch of the 
profession, must always he m the lack of an 
adequate background He may well provide 
exatmg new ideas which may prove ferntful or 
unfruitful, but his cntical discussion of current 
ideas IS almost certam to be cruelly handicapped by 
lack of knowledge of what current theory can or 
cannot account for m its stnde, and of what are 
the honest to goodness copper bottomed facts 
We shall see that it is just here that Dr Tutm’s 
qieoulation fails If he had known the facts and 
the present position of current theory, it is scarcely 
conceivable that he would have put his own 
alternative theory forward There is, moreover, 
anotiier danger i^oh, from mtemal evidence, Dr 
Tutm does not appear to have avoided — ^that of 
forming one’s general opmion about the meaning 
of a theory almost entirely fircmi popular and semi 
popular expositions without any study of more 
profound or moze original aouioes Bven when 
the popular expositors are such masters as Jeans 
or Eddmgton, this is highly dangerons The fare 
they provide cannot constitute a well bahmoed 
diet for a scientist It lacks the vitamins essenfral 
to growth 

The thesis put forward by Dr Tutm in this book 


may be described m outline aa follows, the 
descnptioa for distinction is prmted m italics 

(i) The Rvtheifo^d Bohr model of the atom (/or 
abort theS B atom) vxufixatput formurd to explain 
the large angle aeattaring of a pcuUeUa, lehieh ti did 
aaeceeafuUy on (he aaawmptMn that the acattenng 
la due to a email heany nudeua carrying the charge 
+ Ze where Z la the atonue number and e (Ac 
{numerical) charge on the electron The acme 
acattenng law would be found if the nuclear charge 
were — Ze 

(ii) There are grave defimeneiea tn the general 
theory baaed on the B B atom, partly philoaophical 
(the failure of a Onet law of oauaation) and partly 
praetieal Ita obmoua practical defUsieneiea are ita 
fadure to explain 'why acme atoma emat light and 
othera do not why aotne are deetneal eonductora anl 
othera inaubUora, why aome are magnetic and othera 
non-magnetie" (p IS) It faila alao to explain 
chemical valency and chemical combination gener 
ally 

(lu) Accepting the mathematical interpretationa 
aupplted by vea/ve mechanica aa to the fundamental 
nature and behaviour of protona and eUctrona (thia 
la Dr Tutin'a own phraae p 13) a much more 
complicated and aatiafactory alternative atomic model 
can be put forward (for abort the A atom) in which 
the nueleua la a coUeetion of Z eleetrona and the 
outer atom conlaine all the protona and the other 
eleetrona (mainly grouped in aubordinate atrueturea 
ofmaaa leaa than or equal to four) required to produce 
a neutral atrueture of the correct maaa 

This IS the foundation of the book m which Dr 
Tutm first attempts to specify these and other 
defioienoies m the current theory usmg the R B 
atom, and then to show how the 4 atom provides 
natural and simple explanatims of these frmda 
mmital properties where the B B atom fruls, and 
provides them, moreover, without any infringe 
menta of a atnet law of eauaation 

In his dislike of the law of causation Dr Tutm 
hates m good company It is a matter of taste 
about educh no argument is necessary But Dr 
Tutm u wrong m attributing the failure of the law 
of oausatimi m current theory to a weakness of 
the B-B atom This feilure has nothing whatever 
to do wltii any special model, but is an inherent 
property of that very quantum meohanios the 
results of whidi Dr Tutm adopts to develop his 
4 atom Here it seems he has been misled by 
his study of some popular exposition The fiulure 
of oansati<m is, moreover, a fiur more refined 
ocnoept than Dr Tutm appears to believe, and 
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enten qoantum mechamos (aa the unoertainty 
pnnoiplo) only because quantum mechanics, unhke 
Newtonian mechanics, does not pemut of abso 
lutely predae initial conditions ever being hud 
down m any problem To the degree of precision 
permitted by the Imtial conditions the state of 
affairs at any later time follows as ngorously and 
umquely as ever it did m Newton's day To the 
objection that if quantum meLhames imposes this 
restramt it is to that extent a bad mechanics 
the answer is, of course, that only by imposing 
this restramt can quantum mechuucs account for 
the dtffrachoti of electrons by a regular lattice and 
that, m spite of the unexpected nature of the 
restramt, quantum mechanics can still m prmciple 
predict the results of any conceivable experiment 
The fdienomenon of electron diffraction, which is 
mdependent of any particular atomic model, is 
not discussed by Dr Tutm, presumably for this very 
reason that diffraction wilt appear just the same 
whether the actual atoms are R B atoms or A 
atoms This is true enough But the phenomenon 
disposes of any claim that his theory is either more 
or tees causal than current theory , and the whde 
of his remarks about the law of causation seem 
to me to be beside the point 

Let us now return to the mam thesis that the 
R B atom, plus quantum mechanics is a failure 
m the regions of physics and chemistry already 
mentioned and that the A atom succeeds at least 
quahtatively everywhere, without surrendenng but 
rather mcorporatmg whatever successes the R B 
atom has had 

If quantum mechanics with the R B atom had 
done no more than Dr Tutm thinks it has done 
It would certainly be highly vulnerable to his or 
any other attack But this is far from the truth 
To take first the question of electncal conductivity 
— that IS, of formmg a metal or an insulator m 
the solid state It has been shown in detail just 
what conditions must be satisfied for the solid 
state to be a metal, and m particular it can be 
ngorously deduced firom*tite R-B atom and qium> 
turn meohames that the alkalis must be metals 
and not msnlators The proof can probably be 
extended to the noble metals Owing to the 
complexity of the problem it has not yet been 
ngorously proved that, for example, duunond is 
an insulator This is to be regretted, of course, 
but m a qualitative way the solution is already 
complete enough It is merely the nnmencal 
computatums which caimot be carried through 
The quahtative solution extends also to mclnde 


the queer substances now called semi conductors 
the conductivity of which mcreases sharply with 
temperature Boron, if its properties are correctly 
deaenbed by Dr Tutm, is such a aubstanoe, but 
the classical example is cupnte 
To turn to magnetic properties it is agam hard 
to see that quahtatively the current theory fails 
many way Quahtatively and even quantitatively, 
the paramagnetic properties of the rare earth salts 
are completely acoounted for The ferromagnetic 
properties of the iron group are already accounted 
for m the sense that using only quantum mechamos 
and the R-B atom, and without any ad hoc hypo 
thesis, it can be shown defimtely that ferromag- 
netism will occur when certam possible conditions 
are satisfied, and m a general way that these 
conditions might be most easily fulfiUed among 
the metals and alloys of the iron group It is not, 
however, yet possible to say quantitatively that 
such a metal or alloy will be ferromagnetio and 
such another one not*' 

In the optical and X ray field the success of 
the R B atom is of older date, and is not called m 
question by Dr Tutm except that he mamtains 
that an explanation is requi^ why some atoms, 
particularly oxygen and sulphur, have a speotrum 
difficult or impossible («tc) to excite I do not 
thmk that there is any difficulty here which calk 
fm an explanation so ruthless as Dr Tutin’s, 
whose A atoms for oxygon and sulphur contam 
no firee’ electron In fact. Dr Tutm explains too 
much, for he forgets that conditions of excitation 
are all important When left to itself, even the 
stubborn oxygen atom emits light, so much so 
that no spectrogram of the light of the clear mght 
sky can bo taken without showing the oxygen 
atom s auroral green Ime, while the Imes of oxygen 
and sulphur m several states of ionisation are 
famihar features of the spectra of the hotter stars 
Finally, m the chemical field the quahtative 
successes of quantum mechanics and the R-B 
atom seem even more striking, and the promise 
of more quantitative success is rapidly being 
fulfilled Current thewy {neservea and explains 
naturally the fundamental differences between 
; covalent and electrovalent bonds, and accounts 
also perfectly satisfactorily for the number of 
posable oovalenoiee — why a covalent hnk saturates 
m fact and cannot take part strongly m any 
further union Compheated as the calculations 
are, the theory can evai account m a general way 
•lasUthaaeldarUwataafctheonrafialUi MiMudlaptHM^ 
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for the atereoehemietzy of owbon end iriiy it is 
niuque Two quantum meohanical B-B atoma of 
snitaUe valenoy haye, m short, m ourroit theory 
the means to unite and the urge to do so, Dr 
Tutm’s statements to the oraitraiy notwithstand 
mg, the means to mute bemg an unpaired electron 
on each and the uige that by uiutmg with the 
formation of a new eleotron pair they can form a 
state of lower energy 

To sum up this survey of fields touched on by 
Dr Tutm, bearing m mind evidence from other 
fields, such as collision theory, on which he does 
not touch, it seems fair to say that quantum 
mechamos woiking on the basis of the iZ £ atom 
promises to be completely competent to embrace 
m one simple theory the whole range of ordinary 
physics and chemistry The whole general stmo 
tnre of the periodic table of the elements is ex 
plained m this way without any further hypothesis 
There is no mystery about the periods 2n' They 
are necessary logicid consequences of the thecay, 
which among other things allows only one eleotron 
to occupy any one state of given quantum numbers 
Phenomena which with the B B atom are classed 
as nuclear physics are at present excluded from 
this range When we come to nuclear properties, 
though much sueoees has already been achieved 
by the apphoatum of quantum mechanics to the 
heavy partioles m the nucleus, the prospect is not 
so clear, and great modifications may be neoessaiy 
before much forther progrees is made It is well 
to emphasue finally with what beautiful economy 
of assumptions all this suooess can be achieved 
We require nothing but quantum mechanics applied 
to electrons <md heavy nuclei of iharges 1—92, 
mteraoting with their ordinary Coulomb forces, 
notbmg Im and nothing more (except perhaps 
patience ') 

What has Dr Tutm to offer ns m place of this 
elegant and well oo-ordmated theory m which the 
diverse properties of, for example, C, N and 0 
seem to find a natural place and to be referable, 
sorpnsmg as it may seem to the slight change of 
one menre eleotron and one more nuclear ohaige 
firem one atom to the next 1 If it were as yet only 
one tenth as suooesafol, his theory would be 
worthy of the most elaborate exploraticn The 
A atom baa a light nucleus with ohaige — Ze 
witih the protomo masses at various distances in 
orbital motion round it, but so npid^ {tie) 
bound to it that the nucleus reacts like a body 
of atomic maas to any passmg a particle TUs 
ngkl buiding is refetted to a qnuitum mechamoal 


restramt Smoe Dr Tutin’s qnantmn mechanics 
is onr ordmaiy quantum mechamos we can mquire 
more closely into this, which he has omtted to do 
Extra ngidity of this type is found, for example, 
when eleotrons bombard atoms, but only when the 
entfgy of the bombarding particle is lees than tiie 
energy of bmding Dr Tntm must, therefne, 
assume new bmdmg foroea other than Coulombian 
to tie the protonic complexes to the nucleus so 
that their energy of binding may be of tiie order 
of 10' eleotron volts at least Non Coulombian 
foroea are also required to enable quantised orbits 
of heavy partioles to be of atomic and not nuclear 
dimenmcHiB (10-* cm rather than 10-'*) This is 
a grave meleganoe m his theory, but let us allow 
these forces and proceed to mquire how such a 
structure, allowed to be rigid, will scatter a 
partiolea 

When an a particle passes near the nuolens it 
will be scattered by the usual Rutherford soattenng 
law with a factor Z* for the nuclear charge Ze 
Note that the extol foroea are now ignored and 
tho scattenng purely Coulombian I When it passes 
near one of the pretooio complexes it wnll also be 
scattered by Rutherford’s law with a factor P* 
when tho ohaige on the complex is Pe This extra 
soattenng has been overlooked by Dr Tntm It 
does not occur for the BB atom because the 
eleotrons are light and not ngidly bound to the 
nucleus, so that they take no part m the large 
an^e scattering Hus extra soattenng must be 
added on for each protomo complex The resultant 
scattenng will be given by Rutherford s law with 
the factor Z* + IIP* mstead of Z* Dr Tutm s 
model gives a factor sufficiently greater than Z* 
to destroy the agreement between theory and 
expenment for the scattering of k particles by 
dements of medium stonuc weight The alterna 
tiVB atom fools outright, self strangled at birth 
, If this pomt 18 ceded on the ground that expen 
ments have not eetabhshed for oertam this rather 
fine distmotion, we foil at once mto all sorts of 
temble difficulties with isotopes For example, 
hthium consists of two isotopes, la* and la', of 
which, aooordmg to Dr Tutm, the latter oemtoms 
one fiee eleotom and is therefwe a metal and the 
former none and is therefore presamably an 
msulatCNr, though Dr Tutm does not say eo 
exphoitly (A slight oonduoiavity m sdioon u 
attnbot^ to the poesession of a firee eleotron 
by its second isotope, p S7 I) Smoe deposits of 
la* and li' can now be obtained separately, it 
might be Intereeting to Dr Tutm if expenments 
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w«te made to detennme their aeparate oonduo- ourrent theory of the outer atom u a niooeeifal 
tmtiee, though I doubt if any other ohemiat or and flouiiahmg theory, much must be required of 

phynoit would expect any aigmfloant difference any rival that could supplant it, and Dr Tutm's 

betweenthem To ohemute m particular, differenoee theory cannot stand the pace It must be dis 

■ostnkmg between the isotopes of a single ohenuoal carded after examination, not because it is counter 

element are qmte unbelievable, and their dis to ourrent opimraui, but because it u not mtemally 
bebef is amply warranted by all the available self consistent and does not correlate with sufficient 

evidence Smoe isotopic differences m general are elegance a wide enough range of physioid and 

referred by Dr Tutm to the outer rather than chemical facts There is also one further reason 

the inner structure of the atom— defimtely so for remaining Dr Tutin s theory has been rather 

hght elements— the chemical resemblances of widely noticed m the non scientiflc Press, where 

isotopes can only be m a inta i ne d by unnatural it has sometimes been discussed as if it wne an 

ad hoc hypotheses Fmally, of course, his theory accepted theory — a revolutionary overturning of 

requires us to refer radioactive properties to the ourrent views — ^but alas it is far less momentous 

outside rather than the inside of the atom Physical theory has undergone such stnking and 

It would be ungracious to pursue further Dr successful revolutionising m recent years that such 

Tutm's attempt to substantaate the A atom He Press notices can perhaps scarcely be avoided It 

18 oontmually mvolved m ad hoo arguments, which f’l*® more necessary that, when a would bo 

he rightly deplores when he tbitilfs others have revolutum, widely heralded, fails utterly, its 
naH them, as m the explanation with the R B masquerade as a success should be reduced to the 
atom of the penodic table (p 30) There is m shortest possible limits R H Fowlbb 

fact nothing ad Jute m this His attempted ex 

planation of Moseley's diagram of charactenstio 

X ray seems to me shaky m the extreme The Mitten Crab in Europe 

and looks penloualy like mvolo^ a denial of the Zodogtaeher Anzagtr Herausgegeben von Bert- 
conservation of energy But this may be domg hold Klatt Zugleich Organ d«r Deutachen 

him an mjustice At no pomt is there any mdica Zoologisohen Gesellsohaft Erganxungsband xu 

tion that quantum meohamoa apphod to the models Band 104 Die cAinesiscAe WoO^niktabbt 

he proposes with some specified law of force (EnocheuramensuH Mtlna-hduxtrda) tn Deutieh 
between the various parts would give the results land Von Dr Nicolaus Peters und Dr Albert 

he postulates No such law of force, which cannot Panning Mit emem Beitrag von Prof Dr W 

be Coulombian, is ever specified All his results Schnakenbeck Pp viu + 180 (Leipsig 
are just pious hopes and no more, and most of AkademuKhe Veriagagesollschaft m b H , 1033 ) 
them are demonstrably wrong 11 60 gold marks 

Why then review at such Imgth what is here ^T^HE invasion of European inland waters by a 
stated to be m the reviewer’s opuuon entirely -i- Chineeenver crab which has been m progress 
without substance Y There seem to bo reasons of for moro than twenty years has hitherto attracted 

some cogency In the first place the appearance of httle notice from xoologists m Great Bntam 

an essay such as Dr Tutm’s forms a natural occasion There is, however a distmct possibihty that the 

on whi^ to overhaul the present postticm of ourrent mvasion may spread to our nvere and that this 

theory and do some at^htjilring u pubho Ag ain undesirable ahen may establish itsdf as a member 
no physiout who has woiked as such during the of the British fauna It is therefore desirable that 

last twenty five, or ev«ir the last fifteen, yean attention should be dueoted to the exhaustive 

should be surprised by any extravagance m the memograph which has just been published by Dr 

development of phymoal theory or be unpre N Peters and Dr Albert Panning with an appendix 
pared to accept changes even more revolutionary by Dr W Schnakenbeck The species is now 

still Nothmg could have exceeded the apparently b^ used os an easily obtainable type’ and as a 

wild extravagonoe of de Broghe’s first work on subject for expwunental work in many German 

electron waves which led directly to quantum laboratories The fbll and clear account of its 

mechanios Expenments m thought such as that morphology and development which is given m 

of Dr Tntia must be made aed i»ade welcome this monograph will therefore be very useful In 

Just because they are experiments, and must not addition, the history of its appearance and qxead* 

be nn»»A»ntmd out of b««d But Just beosuse the mg m Europe is recorded m detail with fall 
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partioulan of the damage it oanaea and with aug- 
geationa for ita utihaation aa food for man and 
domeatio anunab* 

Enochevr nnetwM la known m Germany aa the 
WoUMandkrabbe from the foot that the |»noer dawa 
are clothed with Itmg aoft haira, and a writer m 
the Ttmea has auggeated ‘mitten crab’ aa an 
appropriate name for it It belonga to the fomily 
OrapaidsB and, hke many of ita aUiea, it la charao 
tenatically an inhabitant of braokiah water, 
aaoending nvera for long diatanoea m freah water 
but returmng to the eatuanea to breed 

The mitten crab muat have been mtroduoed 
mto German nvera before 1912, for m that year a 
apeounen waa found by a fisherman m the River 
AUer a tnbutary of the Weaor The epeoimon 
waa fortunately preserved, although it waa not 
identified until many years later In 1923 the 
species waa found to be eatabliahed in the lower 
reaches of the Elbe and waa detennuied aa 
EnoeAetr ainensM Smoe that tune it has become 
ptogreeaively more abundant m the Elbe and the 
Weaer, and it is now caught by Gie hundredweight 
at oertain aeasona m the nets of the fishermen It 
has penetrated mland aa for as Berlm and even 
Prague, and has extended ita range to the Rhine 
and the nvera of Holland on one aide and to Eaat 
Pmaaia on the other In some locahties it haa 
become a very aenous menace to the fresh water 
fisheries, stealing the bait from the hooks and 
ontting and niuung the nets It is alao stated to 
damage the muddy banka of nvera by burrowing 
in them 


The meana by which the mitten crab frnind ita 
way to Europe remam something of a mystery 
Dr Peters discusses vanous possibihtiea and comes 
to the Conclusion that it waa moat probably 
earned m the watw ballaat tanka of some vessel 
tradmg with the Far East If so, there la no reason 
to suppose that such an incident might not happen 
agam or that the mittmi crab would find m 
the Thames a leas favourable environment than 
m the Elbe and the Weaer Further, smoe the 
adult crabe seem to be equally at home m sea and 
m fresh water, it will be surprising if they do not 
succeed sooner or later m crossmg the North Sea 
In view of the attempts that are being made to 
popularise in Germany the use of the nutten crab 
for human food and for feeding pigs and poultry 
' Dr Panning directs attention to the fact that m 
the Far East the species is known to be one of the 
mtermediate hosts of the lung fluke, Paragommtu 
He pomts out, however, that owing to the absence 
from Europe of the species of water snails which 
are the first hosts of the worm m question, its 
spread m Europe is most unlikely , and smoe the 
crab would only be consumed m the cooked con- 
dition, no danger from it is to be apprehended 
The accidental introduction and spread of 
animals and plants m countnes where they are 
not native is unfortunately common enough, but 
there are not many instances of aquaUo animals 
being transported unmtentionally from one country 
to another The case of the mitten crab is there 
fore of some theoretical, as well aa practical, 
mterest W T C 


Short Reviews 


PAamuuxutteal Formuku Vol 2 Betng the 
Chtmxat't Reapt Book of Farmvku for Ad 
Aettvea, Beveroffes, Cleaning Maienah, Culinary 
and HoumAM Reqamtea, HorhaiUural and 
Agneultwral Preparationa, Inks, Lcaengea, Per- 
fumes, PAotograpAie Preparations, PolisAes, 
Soaps, Toilet Articles, VarmsAes, Veterinary 
Pr^ratione, etc , indvding numerous Deaenp 
tions of Practical Methods employed in tAeir 
Manufacture and other Information of use to 
PAarmacuts and Manufacturers Tenth edition, 
entirely revised and rewntten by G P For- 
rester Pp XX -f 083 (London The CAemut 
and Druggist, 1034 ) 10s 
“Phabhackuticax, Fobuttlas”, which appeared 
as a first edition m 1898, is a oollection of formula 
of both old and new preparations of mterest not 
only to phamacists, but also to other manu 
fsoturers of articles and preparatums of allied 
types With the mereasmg scope of the book, 


it has been deemed necessuy to publish the 
tenth edition m two volumes, vol 1 being essen- 
tially pharmaceutical and medicinal, whilst vol 2, 
now under review, has collected those formula of 
more general and vaned mterest, such as cosmetics, 
perfumes, polishes and horticultural and agnoul 
tural preparations such as fungicides and m- 
Bectimdee These sections are but a few of the 
many vaned ones, but they probably constitute 
those m which the greatest advances have been 
made m recent years 

The last two decades have seen an enormous 
mcrease m the demand for toilet preparationB, 
such as face powders, creams, hpstioks, etc , each 
with so many vaneties that their preparation now 
requires considerable skill and knowledge More- 
over, fashion would appear to maintain them m 
popularity, and with ever-vaiymg design and 
purpose, so that the manufacturers must of 
necessity keep pace and satufy the demand The 
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advent of the oellnloee finuhed motor car body 
hai tod to the demand for hard high gloes pohshea 
with a qmok effect, which demand has resulted 
m a laige number of new types of formula) 

The proof however, of the value of a book of 
formulsB hes not only in the ingredients but also 
m the description of the exact working conditions 
and correct manipulation without which most 
techmcal formuhe are useless The book does 
appear to satisfy this requirement, and moreover 
each section is preceded with a monograph 
diBCUSsmg the development and modem require 
ments of the preparations ooncomed H B 

A Bibliography of Str Jamea Qeorge Frazer, 0 M 
Compiled by Theodore Besterman, with Por 
traits and Facsimiles and a Note by bir J 6 
Fraser Pp xxi+ 100 + 3 plates (London 
Macmillan and Co , Ltd , 1934 ) 12s 6d net 
This bibhomphy of the works of Sir James 
Frazer has boon produced by the subsiription of 
fnends and admirers and under the aegis of the 
Folklore Society in celebration of his eightieth 
birthday m January last The work of Sir James 
Frazer is too well known for this hst of his books 
essays, lectures and addresses to call for extended 
comment It chromcles a remarkable achievement 
It may, perhaps come as a surprise to those who 
are not intimately aoquamted with the extent and 
variety of his writings to find that although The 
Golden Bough” bulks large, it by no means ox* 
presses the whole of ius mterests nor notwith* 
standmg its many editions, has it absorbed one 
tithe of the apparently boundless store of < noigy 
upon which he has drawn m the fifty five years of 
his life as an author The Golden Bough is 
extensive enough to have been the life work of 
any ordinary individual — assuming that he had 
the geraus to oonoeive it Yet bir James m his 
Totemism and Exogamy”, his ‘ Folklore of the 
Bible” uid ius study of immortahty has produced 
three major works, any one of which would have 
taxed the mdustry and made the reputation of 
a research worker 

The bibhography has been admirably produced 
and 18 illustrated with excellent portraits of Sir 
James and with facsimiles which show his method 
of working The first page of the list is marred by 
a mispnnt, the editor having fallen mto the 
famibar schoolboy trap of ‘Catahne” 

The Woodlands and Marshlands of England By 
H A Wilcox (Mrs Q S Treleaven) Pp 66+2 
maps (Liverimol Umversity Press of Liver 
pool , I^don Hodder and Stoughton, Ltd , 
1933) 6« net 

Th* Umversity Press of Liverpool has recently 
published two maps of the woodlands and marsh 
lands of FnglmiH prepared on the researches of 
H A Wlloox These *re founded on Several years 
of research which was assisted by the ^tiah 

Anooiation The first map is founded on geological, 

olunatio and topographical evidence, and the 


second is drawn from the evidence deduced from 
early literature To these have been added a 
discussion of the problems involved and of some 
of the regional questions The first map mvolved 
oonsidorations of the underlying rocks and their 
soil covering, of the surface configuration of rehef, 
height and aspect, and of the chmatic conditions, 
which as yet are not sufiSciently determmed even 
in the immediate past But all three of these act 
together or m opposition, to provide the area 
which was woodland covered or heath or bare 
grassland Then again, woodlands may destroy 
themselves by the acmmulation of their decaying 
materials and by holding up water, changing Itmds 
into marshes Many afiM can bo only tentatively 
mapped, awaiting the local resi^rch of counties 
The corrections made thereby are essential to this 
study, and it is requested that they bo oommum 
cated to Prof Roxby of the Umversity of Liver 
pool The subject is an important one, for it is 
basal to the study of early man m Bntam, de 
termining his track ways and early settlements 

Orundnss der phystbalischen Chnnte Von Prof 
Arnold Kucken ViertoAuflago Pp xxiii+699 
(Leipzig Akademische Yerlagsgesellschaft 
m b H 1933 ) 29 gold marks 

Thb third edition of Eiickons Grundnss der 
physikalischen Phemio ’ was merged m a Lehr* 
buth of 1,000 pages, issued m 1930 (Natubb, 
Doc 27 1930, p 088) but even then the project 
existed of spiittmg the product into two p«^, 
the more general and elementary part bemg issued 
as a fourth edition of the Grundnss” and the 
more special and advanced part as a second 
edition of the ‘Lehrbuoh” The first portion of 
this project has now been earned out, and has 
yielded a volume of 700 pages with 179 instead 
of 2*50 figures The tables and figures have been 
taken for the most part from the ‘ Lehrbuoh”, 
but the text has been condensed by omittu^ 
much descriptive matter (for example, Aston’s 
mass spectrograph) and conoentratmg on funda* 
mental laws Numencal exon isos have also been 
added at the ends of certain chapters 

Science and Oad By Bernhard Bavink Translated 
by H Stafford Hatfield Pp ix + 174 (London 
G Bell and Sons, Ltd 1933 ) 5s net 
In recent years, fundamental changes have taken 
place m all the assumptions upon which philo- 
sophical and religions discusstons are based The 
author makes the point that mechwustio phyucs 
by no means implies atheism and matonalism as 
a necessary consequence , and that the so-called 
neutrahty of scienoe with regard to religions 
questions is no more an axiom of procedure In 
fact, the old matenalistio arguments, still put 
forward m free thmkmg cmcles will be found to 
be out of date dootnnes in the light of a correct 
interpretation of the results of present day scienoe 

T G 
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Ckfmination of Seeds* 


By Sib Abthiib W Hnx k o m o , tbs 


ovule, which later becomes the seed, is 
1 enclosed m the fruit vessel or ovary, the 
covering provided by the mother plant Dunne 
its development, the offspring is protected and 
nourished by its mother, and the ovule gradually 
develops mto the seed, with its own protective 
skins or coats, lying within the enlarged ovary, 
which m the course of time has become the fruit 
Examples of frmts with their contamed seeds 
are such familiar objects as the fleshy fruited 
tomato with its dry, flat seeds, the broad bean or 
the scarlet runner with the enclosed seeds or beans, 
and the Brazil nut where the mother plant has 
provided a thick, woody, caimon ball like protec 
tive fruit — which can only be broken by a powerful 
hammer or out across with a saw— enclosing the 
well known hard shelled ‘nuts' 

Many seeds have been so well jiroteoted by the 
mother plant that the hberation of the seeds con 
tamed m the fruit is often a matter of some diffl 
culty The Brazil nut fruit is perhaps the most 
remarkable example In other oases, however, 
the seeds are sh^ or scattered from the fruits 
with the greatest ease when the fruit is npe, as 
any gardener knows only too well who attempts 
to save seed of an ImpaittMa (bidsam) or ooU^ 
the seeds of gorse, which are shot out from the 
fruit as if from a catapult Tlie horticulturist, of 
course is concerned only with the seeds when he 
wishes to replenish his stock of plants In the 
majonty of cases he merely sows the seed, and 
germination that is, the escape of the embryo from 
the protective seed coats takes place sometimes 
m a few days, sometimes after some weeks from 
sowmg In the case of willows and poplars the 
seed will germinate the day after it is sown, and 
if the minute seed should be kept for more than a 
few days it will completely lose its power of ger 
mmation In other cases seeds may remam viable 
for years I remember well ^e late Sir Michael 
Foster showing me a pot of Iru, m which the seed 
was just begmnmg to germinate fourteen jrears 
after it had been sown I Then there are the seeds 
of the Austndian wattles (acaciaa) which noely 
jierminate until a Are has passed over the ground 
m which they are lymg, or which, if sown at home, 
have to be seraph with a flle, or treated wiUi 
strong Bulphnno acid, as is also the case with some 
other seeds, m order to mdnee germination, so 
strong and resistant is the seed coat It is known 
that seeds of Aooota lophoiOha will genninate after 
being stored for sixty-eight years and recently, m 
connexion with mqniries as to seed vitality, we 
have experimented at Kewwitii seeds long stored in 
bottles in our Museum and have succenfully ger- 


minated seeds of AafkyUw ntlasfana and Tr^ohvm 
rinatum both mnety years old, and seeds of four 
other legummons plimts, including the Spanish 
broom {Oytuua aeopamu), all eighty one years old 

How long the poppy seed, winch germinated 
and flowered so wonderfully after tiie shelling of 
the Somme battlefield, had lain buned m the soil, 
or how long charlock seed will remam hvmg when 
buned, we do not really know , but it is truly 
remaricable that life can persist for so long a tune 
m a body so mmute as the embryo of a seed un 
prisoned withm its seed coats, when the seed is 
preserved under smtable conditions What the 
nature of such life may be, and to what extent 
respiration and the other functions we associate 
witn hvmg matter, may be earned on m dormant 
seeds, is scarcely withm the scope of my text, nor 
could I throw mhch light on this arresting prob 
lem For the moment we are oonoemed with the 
embryo prisoner, whether serving only a brief or 
a long sentence of confinement, and the nature of 
the prison 

There is a mmute orifice m the seed, the micro 
pyle, originally the pomt of entry of the pollen 
tube mto the ovule, behmd which ulUmately the 
radicle or root tip of the embryo will he m the 
mature seed Through this mmute and well-sealed 
pore, and also by absorption through the coats 
moisture enters the seed when conditions become 


favourable for germmation, and the radicle emerges 
at the micropyle In the case of most seeds it is 
safe and usually advisable to store them through 
the wmter and sow them m the spring smoe the 
embryo is m the restmg or dormant omdition 
whatever that may ognify There are, however, 
a few seeds which do not undergo any restmg 
stem, but development is ornitmuous, and the 
embryo is m an advanced stage of germmation 
when the seed is shed The prisoner effects his 
escape, as an Inshman might say, before he has 
been shut up I Willow seeds, as I have mentioned, 
almost come withm this blaiu, but tiie mangrove, 
witli Its viviparous seeds, is a olaasio illustration 
Here the seed in the inverted pear-like fruit 
germmates while the frmt hangs (m the trees The 
long fusiform radicle grows domwards and event 
ua% the young plant falls off into the water where 
it floats upright and gets earned to a safe landing 
in the mtm of a tropical estuary Typhonodonm, 
a giant atoid from Madagascar, b^ves m a 
Bunilar manner, and well-devdop^ young plants, 
still attached to the hum, bean-like seeds, are shed 
into the water where wy float upright with the 
young leaves m the air 
In these oases, we might say tiiat the embryo, 
realising how fliinsy and insecure are its prim 
walls, emuiders it wiser to escape at once and so 
avoid the nsk of being kflled by insufiScunt pro- 
tection, wUch might have h^qNned should it 
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hare ‘gone to sleep’ for a ranod, like other 
embryoB, after the maternal mfluenoee had 
oeaeed 

The normal seed oonsists of two close fitting 
ooats, tiie inner usually membruious, the outer 
bong either papery, lea^ery or woody, and of^ 
ornamented with most beautiful surfaoe mitrlring a 
w^oh cover and protect the embryo The embryo 
may be embedded m food matenal on which it 
can draw when germination commences — the type 
Imown as albnmmous — or it may have absorb^ 
mto itself, during its development, aU the nutritive 
matonals suppli^ by the mother plant and stored 
them for future use in its seed leaves or cotyledons 
— ^whioh IB known as the ezalbummous se^ In 
either case germination, with the majority of 
seeds is simple and straightforward the emergence 
of the radicle, the sphtting open of the seed coats 
«id the withdrawal of the cotyledons or seed leaves 
follows m due course In a few oases, of which the 
vegetable marrow (Gveufbtta) is a good example, 
the young seedlmg takes special care to free itself 
from its seed coat and develops a special peg like 
outgrowth at the apex of its voui^ root which 
presses on the lower valve of the se^ coat while 
the arch of the young stem carrying the cotyledons 
lifts up the upper valve and so effects its escape 
The youthful prisoner thus puts its foot on the 
floor of its prison house and raises the roof with 
its bent shoulders 

The palms show oertam peculiarities in the 
germination of their seeds, which are unlike those 
of other plants 1 will take the familiar date stone 
(Phtmix) as my example Dates are fleshy frmts 
with a hard homy like stone m the centre, which is 
the Seed In the middle of one side of the seed 
there is a small mronlar umbihcus or navel behmd 
which hes the embryo Owing to the homy nature 
of the endosperm of the seed, it would be well mgh 
impossible fat the embryo to escape if the date 
attWpted to germinate m the usw way smee 
the cc^ledon and shoot apex could not mt free 
from ^ seed, even though the root could now 
out and push down mto the ground The problem 
is solved by the date, coco nut, double coco nut and 
other palnu by truuportmg bodily the whole 
embryo out of the sera thnragh the navel-like 
defaession and burymg it m the ground some 
distance below the surface of the soil This is 
accnnplished bv the outgrowth of a dosed germ- 
tube, the ootyledonary sheath, completely sur 
rounding the embryo, Twdi m the double coco nut 
u a stout fbrmklable looking article Though the j 
embryo has beoi taken out of the seed however, 
and k being nounshed by the supplies oontamed 
m the seed throuj^ die ootyledonary sheath or 
tube, tbo proUem of its escape is not yet solved, 
sfaioe it is still a prisoner withm its own tube like 
sheadi It is as if the walls of its prison cell had 
become dsstio and extensible and the cell had | 
extruded itself through its window^ eanymg the 
embryo stall imprisoned within the elongated cell , 
a procedure iriuoh may be compared to a person 
diding down a tobidar fire escape from a window 


The embryo, however, is able to solve the prob- 
lem for the young shoot with its seed leaf grows 
and forces its way through the wall of the genn 
tube and emerging mto the air finally starts on 
an mdependent existence This may take place 
m a fairly short tune, but m the case of the double 
coco nut several months elapse after the embryo 
IB earned out of the seed before the young paw 
leaf of the seedling escapee mto the daylight The 
coco nut and double coco nut differ a httle from 
the date m that the actual seed is enclcsed m 
the innermost wall or endocarp of the frmt, and 
are thus similar to oases I am about to describe , 
otherwise the procedure is exactly hke that 
exhibited by the date 

Turning now to those seeds which have an 
additional protection m the way of part of the 
frmt wall as well as their normal seed ooats as m 
the coco nut to which I have just referred I may 
mention first the more simple oases of plums, 
chemes almonds and ohvos In these oases the 
edible flesh is part of the ‘frmt’ proper but the 
stone 18 also a portion of the frmt wall, so that 
it IS not strictly correct — botamcally — ^to speak of 
plum or peach stones or coco nuts as ‘seeds’, smoe 
the stone is a frmt structure and only the kernel 
IS the actual seed 

The fruit wall or pencarp consists of three 
layers or coverings the outer one which is the 
skin the middle fleshy and edible portion tiie 
mesooarp , mid the hard innermost layer, the 
stone or endocarp which encloses the seed or 
scotls Stones or stony endocarps of this nature 
may contam one, two or several seeds 

Cherry or plum stones afford good examples of 
stony endocarps contammg a single seed, and the 
embryo has not only to solve the problem of 
escaping from its se^ ooats, but also the more 
difficult task of getting out of the woody box like 
stone, which has to be cracked by himd should 
one wish to obtain the kernel 

Careful exammation of a plum stone shows the 
endocarp to consist of two similar and closely 
muted halves only separable when the plane of 
weakness becomes softened The cells of the stone 
do not cross the hne of junction of the two halves 
of the stone, but are turned at right uigles at the 
median line and the two distmot halves are firmly 
‘cemented’ together The stone thus easily sphts 
mto its two halves, after suffioiont moisteiiing by 
the pressure exert^ by tiie emerging radicle or 
root of the embryo, and in due course the 
cotyledons or seed leaves with the young shoot 
apex between them are successfully drawn out 
from the seed ooats and enclosing stone, and 
expjud m the air 

llie walnut, Juffkau, the shell of which again is 
a fruit structure behaves much like the plum on 
germination, the shell sphtting mto its two emn 
ponent halves Here, however, there is the 
diffwence that the shell is form^ by the close 
adhesion of two carpels each half of the shell 
being a separate entity 

ITo bt eonImtMd ) 
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Mitogeneuc Radiation and Biolummescence 
By Dr J B Batbuar 


T his article u occasioned by recent popular 
descnptions * of an apparently well attested 
case of luminescence m a human bemg m Italy and 
the referonooB to mitogenetic radiation wluch 
accompany them The subject is a woman suffer 
ing from asthma She is psychologically abnormal 
— mtensely relimous and hystencal — and the 
phenomenon of light emission occurs dunng hght 
deep m circumstances which suggest that it is 
connected with these abnormahties It lasts about 
three seconds is of sufficiently high intensity to 
bo photographed with an exposure of one six 
teenth of a second and is accompanied by m 
creased nspiratory movements greatly increased 
pulse rate and W the utterance of moaning 
sounds and expressions 

The phenomenon is certamly unusual The 
Italian peasants are said to regard it as a mam 
festation of hohness bignor F^tti* attnbutes it 
leas picturesquely and perhaps leas correctly to 
the action of blood radiation in causing 
lummescenoe of certain substances in the skm 
Prottis explanation is very unconventional for 
biolummescence is generally supposed to be a typo 
of chemilummesoenoe produced during the oxida 
tion of certain substances the lucifenns m 
presence of ensymea known as luciferases* 
Naturally this mechamsm has not been demon 
strated in the rare cases of luminescence in human 
bemgs but one would hesitate to accept an 
entirely different kmd of explanation without 
strong positive evidence in its favour It is 
possible that some instances of human lumines 
oenoc are due only to infection by lununous 
bactena 

The casual leferencos to blood radiation arc 
presumably intended to imply that the existence 
of such relation is firmly established and its 
nature quite generally known This is not the 
case The fundamental experiment of Gurwitsch 
claiming to show the emission of radiation from 
an omon root tip which could stimulate mitoses 
m a second root placed nesu: it has been and 
contmues to be subjected to severe criticism 
Indeed the state of the subject at present makes 
a final demaion with r^;ard to the validity of this 
experiment quite impossible This uncertunty 
has not however deterred Gurwitsch and hu 
pupils from an elaborate development of their 
idetus both exjienmental and speculative un 
fortunately thm are contradictions at almost 
every stage 

The supposed identity of the radiaUon with 
short wave ultra violet fight fundamental to the 
most important later experiments itself rests on 
contradiction the resolution of which should have 
been the pnmary object of later research Thus 
although behaving m oertam experiments like 
ultra violet light (bemg tronsmitted by quartz and 


absorbed by glass etc ) mitogenetic radiation can 
pass without being Bigmficantly absorbed along 
the mtenoi of an omon root or through a ocmsider 
able thickness of a suspension of yeast m beer 
wort Further there is no agreement with regard 
to wave length Gurwitsch’ by experiments with 
filters and by spectral dispersion of the radiation 
found a wave length 100-260 mp Reiter and 
Gabor* by the same means found 340 mp and 
both sets of workers were able to confirm fully 
their own conclusions by experiments with ultra 
violet light from artificial sources Ignoring or 
explaining away these very serious discrepancies 
Gurwitsch contmues to regard mitogenetic radia 
tion as ultra violet radiation of wave length 
190-260 mp 

If this contention is correct it should be possible 
to detect mitc^netic radiation by purely physical 
means but satisfactory evidence is unfortunately 
lacking Positive results obtomed with a photo 
sensitive form of the Geiger Muller electron 
counter* ■* the most sensitive apparatus avail 
able are offset by several negative results" >* and 
the latter also demonstrate how easily spurious 
positive effects con be obtamed if experimental 
conditions are not properly controlled The most 
recent exponments" suggest that mitogenetic 
radiation if it exists cannot be detected by any 
known physical method its intensity is certamly 
less thim about 300 Av/cm ' sec 

There is no space for a more detailed discussion 
some quite choractenstic pomts have already been 
referred to m Natubx" and a detailed review will 
appear elsewhere" It is only important for the 
present to note that references to imtogenetic 
radiation and with them Protti s reference to 
blood radiation should be regarded with scep- 
ticism Even if mitogenetic radiation exists 
it is almost certainly too feeble to be capable of 
causmg emission of visible fluorescence Protti s 
explanation for his remarkable case of bio 
luimnesoence is therefore to be rejected 
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Cabl OiiOT LxnfDHOUc 
/^ARL OLOF LUNDHOLAl who died <ki May 
8, at the npe am of dghty four yean, was 
bom in Sweden in 1850 Wm father waa Ooort 
Qaartermaater and had filled this important offioe, 
which however is now ezbnot, to four of Sweden's 
kings He was what we wo^ now desimate a 
ohemioal enmneer, though the term waa not 
known Throogh the personal infloenoe of hu 
great felkw ooanteyman, Alfied Nobel, he ob 
tamed fiaoUities for stndyiiw the manafootare of 
fulminate of merouiy m a Fraioh factory on the 
outskirts of Pons Largely as the result of thu 
speoial knowledge he was mvited to ]om the staff 
or the Nobel BzploaivBs Co , Glasgow, m 1878 

This company, which was brou^t mto being to 
exploit Nobel's discoveries in tlm realm of high 
explosives, had at that time established two. 
factories m Scotland one at Ardeer, Aynhira,’ 
where mtro-g^oenne explonves were mam, and 
another at Polmont, Stirlmgshire, where de 
tonaton were made Both of these branches of 
manufacture were at that toie extremeW haaardoas 
and accidents were fairly frequent With both of 
tbemLundholm became mtimatelyaasooiatedandoa 
both he left ihe impress of hts steong and courageous 
personahty He was most assuluoua m improving 
the safety factor while moreaaing efficiency, aim 
the industry today, oonaidered firom the world 
pomt of view, is a monument to his ingenuity and 
foresight This, indeed, is generally rocx^used, 
even thou^ the great pubhc never knew very 
much about him, as he never courted pubhoity m 
uiy shajpe or form 

Lundholm became mani^ of the Ardeer 
factory m 1889 and retired from that position m 
1909 to become teohmoal adviser to the Nobel 
Dynamite Trust, with headquarters m London 
On the outbreak of the War this Trust auto 
matically omne to an end, as <hd also Lundholm’s 
thirty-six years' mtimate association with the high 
explosives industry But even m his retoement he 
maintained his mtereet to the very end, and 
though m later years afflicted by blmdness, he 
kept up a world wide correspondence with old and 
new fiwnds assoouted with the industry Indeed, 
until a few days before his deatii, he was actively 
engaged on the wntiim up of his early expenenoes 
m the development of hi^ explosives 

Althoufffi Lundhohn was a member of many 
societies, he was not a wnt« of papers, though 
he mspi^ many On the other hand, he did 
recognise the value of research, and with the 
encouragement of his board, he inaugurated what 
was probably the first research labontocy m the 
Bntish Isles His name iqipesrs feiriy frequently, 
too, on patent apeoifioaticns 

Lu n dh o h n was Known to eveiyoqe m ‘explosives’ 
dteles, and durmg his period of ufonagement at 
Ardeer he must have had thousands of oidlen 
frmn aU over the world Bythoseof them who are 
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still ahve, hu loss will be keenly felt, for he was a 
kmdiy soul and was always ready to help and 
encourage young men He was, however, a stem 
but just disoiplinanan and m tunas of daimer, and 
these were not infrequent m the eariy days, he 
was cool and oollooted and alwa)re master of the 
WlLLlAH C(7LI.eir 


Thk Rbv J H Houos 
John Hbnby Houos, who died on Apnl 19, 
waa bom on June 19, 1866 Having been ordained 
in 1893, he was appomted by the £)ndon Munum- 
ary Society at to the Fly Bivw District, 
Papua, and a year later to the Elema Distnot 
(Oulf of Papua) , he settled at Jokea m November 
1894 In 1897 he removed to Orokolo, miH m 
1910 he finally settled at Unki m the Pnrari 
Delta He left Papua at the end of 1917 and, 
having retired from active service, returned to 
EngU^ m 1920 Thus for more than twenty 
years Homu” laboured among two of the most 
mtereeting of the peoples of the ‘Papuan’ stock, 
about whom previously there was but scanty and 
often erroneous mformation 
Mr Holmes had a genuine regard for and 
sjunpathy with hu people, and he reoofpiised that, 
m order to understand their pomt of view, it 
was first neoeesary to have a thorough oommuid 
of their language and then to study ueir oustoms 
and bebefe He wrote short papers on the initia- 
tion and religious ideas of the Elema tnbes (J. 
AniA Ina , 418-431 , 1902), on their dutnbutKm 
and hutory ( T Anth Iiut , 126-134 , 1903), on 
their totemum and social conditions {Man, Nos 
2 10 , 1906) and on their toys and games (J 
Rou Anth Inal, 280-288, 1008) He also 
published a preliminary study of the Neman 
language, Puran Delta (J Boy Anth Imt, 
I24r-m , 1913) It was not until 1924 that he 
ooUeoted hu observations m a book on a com- 
nmson of the Puran and Gulf natives ("In 
Primitive New Gnmea’ ) Finally, m 1026, he 
published "Way Back m Papua’\ m which he 
attempted m narrative form to give a picture of 
the old native ways of looking at things and of the 
effects of the intmuotiou of Chnstianity 
Unfortunately, Mr Holmes had received no 
setentifio training, so there u a lack of preouimi 
m many aspects of hu work , nevertheless, he 
has given us very valuable accounts of the ethno- 
Kra]^ of hu two areas, and thus he takes an 
bcntourable place among those missionaries who 
have matwially added to our knowledM of back- 
ward peoples A C Haddon 

Sm Max Mnsnuir, Bt 
Tbqs pubhc career of Sir Max Muspratt, who 
died on April 20 at the age of sixty-two years, 
is very weU known He was ibe thud generation 
ofafiumlyof cfammoalmanufactiueiB Hu father, 
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the lete E K Mupcetb, baflt the Miupntt 
Labomtory of Phyaou CSbetnutiy at the Umver- 
dty of liTerpool, and Sir Max vaa broi^t cm in 
a aokntifio atmoaphere He waa one of the mat 
of the neat modem mdoatnaUita to reoeiTe a 
ehenuoal ednoation He waa ednoated at C9ifton 
OdUoge, and &(»n there he went to Zonoh, where 
he reoeired the Swiaa Oovemment’s diploma in 
apphed ohemurtzy 

1 have the moat hvdy reodleobon of lunohmg 
with Sir Max Mnspratt and Prof Donnan twenty 
aeven yean ago, on which oooaaion Sir Max 
expteaaed that extraordinary mtereat m aoenoe, 
an enthnaiaam for leaearoh, which never left him 

It la not too much to aay that Sir Max Miupiatt 
had a huge part m bnngmg abont the growth of 
the large reaearoh eatabliahmenta in which Great 
Bntam can juatly pride itaelf In apite of the 
fact that his latter yean were douded by great 
personal miafortones, he was always wilL^ and 
anxioos to disooss any scientific subject, not so 
much as regards its direct practical bearing, bat 


in general terms Bis death is regreMed by %!!» 
larger number of peojde than te would have 
imagined F A I^uniB 


Wb regret to announce the following deatiis 
Prof H O Ch^nnan, director of oanoer research 
m the Umveruty of Sydney, president of the 
Ijnnean Society of New 8on& Walee m 1917-18, 
on Muy 25, ag^ fifty five yean 
Prof Q C Comstock, mnentus director of the 
Washburn Obeervato^and proftsaor of astrommy 
m the Umvermty of Wisoonam, on May 11, aged 
seventy nine yean 

Prof Otto J Kauffmarm, emeritus professor of 
medioiue m the Umversity of Birmingham, m 
M^ 15, aged seventy one yean 
Prof J ¥ SimpMHi, professor of natural soienoe 
m New College, Edmbnigh, known for his wmk 
on the re mterprotation cn lehgion m tiie light of 
modem biology, on May 20, aged sixty yean 


News and Views 


Xiag'i Btrtbdsy Hoaoun 

Thb Kings birthday honours list includes the 
names of the foUowmg men of soienoe and othen 
osBOoiated with eotenitific woric and development 
Baron Sir Hugo Hirst, duunnaa and irumjig in g 
director of the Oeneral Bleotno Company, Ltd 
OJB E Sir John Reith, Direotor General of the 
British Broadcasting Corporation KJBE Dr 
F O Boating Dommion of Canada, disooverer 
of insulin Kmgktt Major R Q Arohibold, director 
of the Welloame Tropiool Reseoroh Labmtonea, 
Sudan, Hr A W Fhiz, honoraiy vice president 
(past president) of the Royal Statistical Society, 
Mr Albert Howard, lately ognoultunl adviser to 
the States in Central India and Rajputana, Dr 
W H Moberly, vice ohonoellor of the Umveroity of 
Mancbeater, Dr C E Saundero, lately Domimon 
oenohst, Dommion of Canada, discoverer of Marquis 
Ruby, Reward and Oomet Wheat , Prof Q Elliot 
Smith, profeosor of anatomy m the Umversity of 
London (Umversity College) CB Dr R E 
Strodling, direotor of Building and Bood Reseoroh, 
Department of Saentifio and Industaial Reoeoroh 
OfM O Mr A C Bagthawe, seoretaiy of the 
Deportment of Agnoultuie and Lands, Soutberb 
Rhodeno, Prof R S TTOup, director of the Impenol 
Foreetiy Institute and profeosor of forestiy m the 
Umveruty of Oxford, for servioes to forestoy m the 
Oolomes OJJI Mr F Canning, chief oonsarvator 
of foreeta, Umted Provmoes , Mr P E Aitohison, 
chief conservator of fozeato, Bombay Preudeaoyt 
Mr W MoRoa, direotor and Imperil myoologut, 
Biqienal Institute of Agrioultural ReMoroh, Puss 
OJBJl Dr W L Balls, ohief botanist, Egyptian 
ICnistiy of Agnoohuro, Mr L St L Pendred, 
editor m>ohief of the Engmetr , Dr L J Spencer, 
keeper of mmetals, British Museum (Kotural Hutoiy). 


O^JB Dr S O Barker, for research servioes to 
the Empire Marketmg Board , Mr A D Cotton 
keeper of the Herbarium and Library, Royal Botamo 
Goniens, Kew, Miss E H Ekins, pnnoipal of 
Studley Hortionlturol and Agnoulturol College for 
Women , Miss Annie Loirain Smith, for oontnbu 
tions to mycology and boheoology , Dr C Raeburn 
asnstoat direotor of the Qeologiool Survey Depart 
meut, Nigeria M BE Vr F Q Horoourt 
curator of the Botamool Gardens and Agnoultiiral 
Supermtendent, Dommioa Leeward Islands, Mr 
J D Kennedy, eylvioultunst, Nigeria IJ3 0 Hr 
O E Greig, lately senior warden of mmes, Federated 
Sfalay States 

Johann Bausclunger, >834-93 
Axovo those to whom German mdustiy and 
engineering owed much m the latter part of lost 
century was Johann Baueohinger, who was bom on 
June 11 a century ego He bepm life as a school 
teacher, but beoune very wid^ known for his 
woik on the teeting of matenole One of a large 
fomily of an artisan, Bausofamger wae bom m Nurem 
beig and was ednoated at the Nuremberg Oonunemal 
Soimol, and the Polyteohmo He was enabled to pro 
oeed to the Umveruty of Mumoh and, after studying 
mathematioa and {foysios at the age of twenty three 
years he secured a poat ae teooher in the Commeroiol 
School at FUrth, irftero he spent nine years He 
then taught for a time m the Beolgymmuinm of 
Mumoh, end m 1866 was appomted professo r ^ 

mechanics and gnqibio statics in the Teohnioal High 

School there, irtuah henoeforth wu the soene of hu 
activities By 1870. he waa in poseoiaion of a 
maohankial labmtory idiere, said Unwm, "Engineer 
ing experiments ware earned out with a tbnrniiflhium 
and deboato aoouraoy never pteviouely equalled” 
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Ha ilwrigimd m aew iorm of teatixig maohino and 
applied OmoMB'a mediod of reading by raflaotion in 
n u t wu neota for maaauimg dafonnation of bodlaa 
idien atramed, made teata of oement, mortar, timber, 
oaat lion, nrrooj^t iron and ateel, and for the railway 
aathontiea made mveatigationa on defective axlea, 
raila, etc Mnbh of hia woifc waa inapired by tbe 
laboura of hia ftmoua oountiymaa Anguat W6hler 
(1819-1014) An important outcome of Bauachinger'a 
labooia waa the formation m Oeimany of a aooiety 
for eiwhanging vtewa on mveatigationa imilfty to hu 
own, and thia led to the foundation of the Inter 
natio n al Aaaoo i a t ion for Teetmg Matenala In his 
own particular line, he waa regarded by Unwm aa 
“the prinoe of obeerve r a” He died at Mumch on 
November 80, 1893 

Prepantioni for New Aacenta into the Stratoaphere 

The National Oeographio Society, Waahington, 

D C , la oo-operating with the U S Army Air Corpa 
and other donors m a new aaoent to the atratoaphere 
to be made this month Aocorduig to the National 
Oaographia Magaunt of April, the balloon to be used , 
will have a oi^iaoity of 3,000,000 cubic feet, and will j 
be manne d by Me] William E Kepner and Capt 
Albert W Stevens The balloon fabric is of cotton 
impregnated with rubber, and the spherical gondola, 
wluch la made of a magnesium atununium alloy is 
8 ft 4 m m diameter The total weight to be raised 
mohiding balloon, gondola equipment and crew, is 
nearly eig^t tons It is estimated that when tiie 
bolloTO naes from the earth partly inflated, the top 
will be 890 ft from the ground . at its ‘ceiling*, the 
balloon will be a sphere 180 ft m diameter Hydrogen 
IS to be used for mflatmg it The gas valve m the top 
of the balloon will be operated from the gondola by 
oo i mpr esa o d oir The programme of soientiflc wodc 
i noludea the ooUeotion of samples of the atmosphere 
of the atratoqihere, detenmnation of eleotno gradient, 
observations of coanuc rays and of osone content and 
photography at great heights According to the 
Bruasels ooneqxmdant of the Tvmu, Dr Max Cosyna, 
who aooompaaied Prof Piccard on his second aaoent 
to the stratoaphere, has completed his preparations 
for a new aaoent (Natubb, Nov 20, 1933, p 818) 
The gondola of the Belgian balloon has been con 
atruoted of ahiminium 

New Pans Zoo 

The hma of Pons are many Its latest is a new 
BOO at Vmcennes which should be well worth seeing 
Hagenbeck. m Qennaa^,' was one of the flrst to 
abohoh the old and hideous ayatem of keeping buds 
and beaste m ooges The Zoological Society of 
Iiondon. when Sir Peter Ghalmera Mitchell took 
over the rems of government, followed suit, starting 
with the floe sea Bona pond, and the now famous 
Uqipm Terraoes Tlieae lost seem to have mapired 
the dnector of the new Pans Oordens, Prof Urbom, 
•nd the orohiteot, M ChoriM Letroane, for the dom 
mont foature of the Gardens, we are tpld, IS a towermg 
laeaa of remfbnnd ooncrete, 800 ft hig^ shaped and 
oohnued to look Ue reddish brown rook, with ledges 
aheap, gooto, end antelopea The mtenor of this 


mass oontoma two large reservoiia for the otorage of 
water to supply pools m vanona ports of the Gardens. 
Ih the London Mappm Terraoes similar reservoua 
supply the wonderflil Aquamim — the finest m 
Europe Another noteworthy feature of the Pons 
Gardffiu is a great aviary giving the birds plenty of 
room for flying Occupying an area of about 88 acres, 
it would seem to be reminiscent of the Gardens of the 
Zoological Society m Londem and at Whipsnade, 
and there is no doubt they will be as much iqipre* 
oiated The new Gardens occupy the site of the 
Colonial Exhibition m the Bois de Vincennes They 
were opened on June 2 by the President of the 
Repubhe, M Lebrun 

The Indian Earthquake of January 15, 1934 

This great earthquake is being studied by ofBoen 
of the Geological Survey of India Their mveatiga 
tions in the central area are expected to lost fbr 
several weeks longer, and their results will be pub 
lished by the Survey at an eariy date In the mean- 
time, three papers of some mterest have appeared 
Sir E Pasooe’s lecture on Indian earthquato and 
their causes is published by the Ro]ral Society of 
Arts (Journal, 82, 077-004, 1934), and papers on 
the North Bihar earthquake by Dr M S Knehnan 
and Dr 8 K Banerji m Current Seienet (2, 828-886, 
326-881 , 1934) From the observations so far made. 
It seems, according to Dr Banerji, that the earth- 
quake fault reaches from Motihan to Mong^iyr, a 
distance of about 180 miles There is probably also 
a second fault, branohiiig ftom near the middle of 
the latter and running m the direction of Puroeo. 
Most of the seismognqihs m India were thrown out 
of action by the shock, but good records were ob 
tamed, and are here reproduced, at Coloba (Bombay) 
and Agra Vvom the great preponderance of the 
mizfiaoe waves compared with the primary and 
secondary waves. Dr Banerji oonohides that the 
focus was at a very slq^t d^th bdow the surfooe 
All three writers agree m attnbutmg the earthquake 
to a disturbance of the isoetatic oompensation 

After-Shocks of the Bihar Earthquake 

At the end of May, the after shocks of the Bihar 
earthquake of January 10 increased m ftequeney and 
strength The strongest, which occurred at about 
1 A x on May 31, seems to have originated withm 
the focus of the principal earthquake, for it caused 
alarm at Muxafluipur, Patna and other places m its 
epioentral area So far as is known, there was no 
loss of life and no damage except that walla u^uied 
m January ooU^wed, while flssurea that had become 
filled with dust rei^peared ffliocks were also folt 
about noon on the same day m Assam, the first of 
which IS reported to have lasted two mmutes and to 
have been felt m Oakmtta 

EUraentNo 93 

The Boms correspondent of the Tunes states, in 
a short oonummioation published in the issue of 
June 0, that an artioile in the OiomaU tPItaUa ^lich 
sHrveys recant work on IndDoed radioaottvlty by 
Prof Bunco Fermi, of the Royal Umversity, Rome, 
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irmiiiH— ^ aanoimoemeot that Prof Fenni has I rtatcnaent la oomot, than oan be no doubt that 


produoed a naw ekoMot. of atomio numbar 9S Hm 
new dement waa found when uranium, atonuo 
number 92, waa bombarded with neutrooa, it la 
radioaotiva, with a half penod of about 13 mmutea 
Thia aanounoement would appear to be a aequd to 
the expenmenta reported by Prof Fenm m Natdbii 
of May 19, p 787, when he deaoribed the efieota of 
bonb^mg vanoua dementa with a powerful stream 
oT neutrons Uranium waa not among the elementa 
mentioned by Prof Fermi m hia oommumeation, but 
it would aeem that he has now suooeeded m obtaining 
an efteot from it 

Scitnce and Psychical Research 

Eakly this year (January 6, p 18) we referred 
to the proposed formation of a body to be oaUed The 
International Institute for Payohioal Researoh”, and 
expressed the hope that the men of eoieaoe who had 
allowed their names to appear on the oiroular 
announonig the new oiganisaticm would see that 
whatever mvestigations were undertaken were m 
aoooid with what soienoe demands of such mquines 
Apparently it has been diffloult to seoure theae 
essential conditions, for Prof D F Fraaer Hama, 
who was announced as the leaearoh officer of the 
Institute, informs us that he has resigned that 
position When he mvited a number of soimtifio 
friends to aerve on the Committee of the Institute, 
he waa under the unpreesion that a laboratory waa 
to be provided, but he now finds this is not to, and 
that there la a lack of appreciation of what soientiflo 
mveatigation aignifiea It may be recalled that Prof 
Elliot Smith, who waa advertised a short tune ago 
aa president of the Institute, resigned a few weeks 
ago on account of ill health We understand that 
most of the chief men of soienoe whose names were 
advertised m the list of members of the Consultative 
Committee of the Institute have also resigned In 
oonnexion with the subject of payohioal research. 
Prof Fraser Hams, referring to the artiole 'From 
a Correspondent" m Natubb of May 19, p 747, 
writes — There is one oiroumatanoe not mentioned 
by the author of the account of the expenmenta of 
HM Osty (1982) on 'the unknown powers’ produoed 
by Budi ^hneider It is the foot that, between 
the medium and the sitters on one hand and the 
recording apparatus on tiie other, there was mter 
posed a sheet of mualm stretohed on a wooden 
frame Clearly, tiie medium on one side of this 
partition, even with all his limbs free and surrounded 
by any number of aooomphoes oould not have 
played any tricks with the apparatus on the for 
side of the partition (A photograph of this screen 
is on p 64 of B&vtu Mitaptyeh*qut 1982 No I )” 

Tornado at Concepcion 

A mtiuT summary of damage and loas of lifo caused 
by a tornado on May 27 in the Chilean town of 
ConoepoKm, the ohief port of entry to southern Chile, 
appeared m some evening papras on May 28, and m 
the Tmtt of May 29 The storm was deaenbed aa a 
‘^eyolona”, but the note m the Twaaa stated tiiat tbs 
damage oooumd m a strip 68 ft wide, and if that 


this waa a tornado of the Amenoan pattern, and a 
vigorous example at that, aaemg that trees were 
I igirooted and buildings were wreoked as the storm 
swept aoroaa the town, moving apparently from east 
to west One account stated that a house was lifted 
off the ground and earned along for a distance of 
nearly 88 yards The nuudent is of especial aoientiflo 
mterest , if the 'dust devils’ of deaert regions and 
the mantune or lacustrine waterspouts’ are mohided 
under the term tornado’, there appears to bo hardly 
anypart of the world whm this small mtense rotary 
storm may not occasionally occur, they are not 
uncommon m the Mediterranean, and Conoepoion 
lies m the corresponding southern latitude and has 
the same type of climate with maximum rainfall m 
the winter half of the year It is then that the 
westerly winds mvade a regioa tiiat fringes the trade 
wind belt duimg the summer The date of this 
particular storm oorresponds with late November m 
the Mediterranean, and m both regions the late 
autumn is m general about the middle of the wettest 
quarter of tte year, when the tornado might be 
expected to ooour most often m coastal regions, even 
though the Amencan tornado is more a phenomenon 
of the late spring and summer 

Trevitluck Centenary Commemoration 
At a meeting of the general committee of the 
Trevithick Ceatmary Commemoration, held on 
May 81 at the Institution of Civil Engmeers and 
presided over by Sir Murdoch Macdonald, the report 
of the Fxeoutive Committee appointed m October 
1988 to make arrangements for the commemoration 
was presented by Mr H W Dickinson, honorary 
secretary, and passed The report showed that 
about £800 had been subsonbed, and that the oom 
nuttee had been able to carry through the plans laid 
down Memorial services were held m Westminster 
Abbey and Dartford Parish Church, a memorial 
lecture was delivered by Prof C E Inglis, and 
memorial tablets have bera erected at Merthyr T^lfil 
to maik the site of Trevithick’s experiment of 1804 
and at University College, London, to marie the 
expeninent with the locomotive Oatek-me who-oan m 
1808 A sum of money had also been allocated to 
assist in the erection of a tablet at Trevithick’s 
birthplace The work of the oomimttee had been 
greatly assisted by the hospitahty of the Institution 
of Civil Engmeers and by the generosity of Messrs 
Baboodc and Wilcox, Ltd , who had defrayed the 
cost of the pubbcation of the memorial vohirae on 
Trevithiok hy Messrs Dickinson and Tiriey An 
mtereetmg cutoome of tbs oeteluation was that it 
bad led the Institution of Civil Engmeecs to appomt 
s committee to make an annual vwitation to West 
mmster Abbey to mq>eot Ow various memonals to 
engineers there 

Eiqicdition to the Ca n a d ia n Arctic 
An expeditum, oigsnised by the Oxford Umvenity 
Exploration Oub witii the frill support of the Royal 
Qeographioal Soowiy and the Oanaduin Qovemmsnt, 
IS sailing shortly for Klleamere Land m the Canadian 
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Arotw, under the leedenhip of Dr Noel Humphreyi 
The plane of the Expedition ate to leave London m 
July m a aealer oharteied ftom Norway and to 
wmter m EUeemeie Land, next epnng being devoted 
to an exploration of Northern Elleamera Laud The 
interior u uneiqplored and a geological survey of this 
oountry will be the ohief soientiflo work undertaken 
The Expedition is finanoed partly by ita morabora and 
partly by aoientifio aocietiea and individual aub 
aonbera The greater part of the food supply has 
been obtained free owing to the generosity of a 
number of flima The Expedition will oonaiat of five 
or six membent but a geologist is still urgently 
required Besides being physically fit and prepared 
to be away from England for a year, he shotild have 
had some field expenenoe Comtnunioations refer 
nng to the Expedition should be addressed to Mr 
E A A Shaokleton, Oxford Umvenuty hllesmere 
Land Expedition, 19S4, Royal Oeographioal fiooiety 
London SW7 

Archaological Exploration m Alaska 

Db Ami HaoLidKA, aooompanied by a number of 
volunteer students loft Washington on May 11 for a 
fiirther season's work on Kodiak Island Alaska 
Several seaeona have already been devoted by 
Smithsonian expeditions, of which Dr HrdliSka has 
been in ohaige, to the examination of sites on this 
island The results have shown that it was at one 
time thiokly populated and was in all probabihty a 
stepping atone m the peopling of America by migrants 
from Asia The eailieat mhabitants, whose skeletal 
remains have been found at the bottom of the 
aooumulated debns, represent the earbest remains of 
man which have b^ found m the far north Tbc^ 
are not, however, ancient m the geological sense hi 
type they approadi the physical oharaoters of the 
Indi a n s of California and the west coast The earbest 
immigrants mtroduoed a high order of stone culture, 
and many of the objeota found with than are umque 
They were succeeded by the Aleut, who were the 
inh^itants at the tune of the oommg of the Russians 
A remarimble feature m the culture of the older 
population IS that it is not identical throughout A 
marked change takes plaos m the course of their 
period of ooeiqiaticni In the oommg season, woik will 
be oonfined to one large village, already partially 
explored The aite will be subjected to mtensive study 
In the hope of obtaining a deoiaive answer to some, 
at least, of the probleina which have been raised in 
the mveatigations of pnayjouB years 

Intcmatioiul Bugcmci Conference 
Tbx biennial oonfwenoe of the International 
Federation of Ehigouo Organisations will take place 
at Zunoh <» July 18-21 under the proadency of 
Prof Ernst Riidm of Munich A programme has 
been arranged providing for the discussion of subjeota 
of i mme diate interest m uduoh emment apeoialiats 
have beoi mvited to tedee part Addreaaes will be 
dabveied by, among othoe. Prof Afidm on ' Racial 
Fkyahiatry — a Scheme for Topognqihioal Researdi 
in Europe”, Dr Ifjoer cm Meoaurement of Psycho 


logical Faculty aa shown m Munoal Ability”, and 
Prof Vcm Versohuer cm “Researohea m Twma” 
Dr Rudm will also expkun the provtuona of the 
recent Oerman eugenics law , and it is hoped that 
one of the public health of^rs of iha Reich will 
give an addreas on the questionnaire now uaed m 
Germany for aaaessing mteUigenoe grade Among 
the Bubjeota down for diaouauon are the aaaessment 
of feeble mmdednexa — ^to be held m a jomt seaaicm 
of the Committee ibr Racial Psychiatry and Section 
B of the International Committee for the Standardisa 
turn of Human Measurement — mental measureinent 
and its relation to diagnosis of temperamental type, 
aspects of the problems of diflerenoes between, and 
mhentance m, monoaygotio and dixygotio twins, 
and the beet methods of oonduotmg a central dear 
mg bouse for human heroebty, this last named 
inohiduig the queationa of the establiahment of 
national bureaux, and the proteoticm of authors 
whose material la published The work of die 
atandaitUeation Committee m Anthropometry will 
be oontmued at the International Congreea of Anthro 
pologioal Soioioea to be held m London at the end 
of July 

Prof Erwm Baur 

Hxn 17 18 of Du NaturunMenscfutflen, whioh 
appeared on April 27 is devoted to the memory of 
Itrwm Baur, who died m Deoranber last A short 
goieral account by Dr Max Hartmann of his work 
and its Bignifloanoe m leading to a general appreoia 
tion of gonotics in Germany is followed by a senes 
of twelve articles written by ooUeagues of Baur 
whom he trained in the institute of which he 
was head outlmuig m more detail the results 
achieved by the institute for plant breeding 
which he founded at Munohoberg Five papers 
dealmg with his theoretical woik disouss respec- 
tively his mveatigations of mutation, Imksgs^ 
speoifio crossing and self stenlity in Anrwrhmum, 
and hiB genetical work on Pelaiyontum and Cleotiu 
In seven other papers are considered the practical 
plant breeding resulte obtained with rye, wheat, 
barley sweet lupins fodder plants potatoes and 
grapes further papers on the practical results will 
appear m later numbers of the some journal An 
obituary notiee of Prof Baur appeared m Natubs 
of February 17 

Barter in Great Bntain 

Im the United States the direct barter of goods 
and services baa developed r^idly smee 1981 aa a 
practical method of alleviating unemployment and 
sooial distress So far, httle appears to have been 
dime m Great Bntam along similar Imea, poesibly 
because sooial insuranoo is highly developed, whereas 
in the United States it is practically non-existent 
It 18 of mterest therefore to note that, aooordmg to 
PrognM and Aa Seunt^/lc JFortar, expenmental bttfter 
sobenies have been inaugurated near Cheltenham 
and Peterafield The Cheltenham aoheme was started 
under the hodership of Prof Scott of Univemty 
College, Cardiff Four acres of land ware purchased 
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to be oultiveted oo-openttvely bjr a group of nun. I tr a w l ew will be widelsr need The Ompany abo 


lliajr receive no remunention for their woric other 
than ooupcns aigned by Prof Soott aoeoiding to the 
time QMnt on work Theae ooupma are equivalent 
m value to half a pound of potatoes, and can alao be 
exohanged for knitted aooka made 1^ a member or 
for boot repairs undertaken by another member 
Later on, it is hoped to extend the variety of goods 
and servioea obtainable for the ootqxms At Peters 
field the system is Airther developed and the work 
undertaken by vanous members ineludea cultivation 
of allotments, poultry fonnmg wood cutting, 
oobblmg, oarpentry and general repairs To break 
iq> the land a tractor has been borrowed from a 
local firm The oommodities or servioea are exchanged 
ammig the members while surphia form produce is 
aent to an oooupation centre m ezohange for surplus 
olothea made m the centre 

Gutts Pcrcha, Balau and Caoutchouc 

Paor O O HxmiKBSO^ m dehvenng the twenty 
sixth Bedson Lecture m Newcastle upon Tyne on 
May 18 outbnod the work earned out m hia labota 
tones on the subjects of gutta pcrcha balata and 
caoutchouc The peculiar difficulties of the subject — 
which he advised research woikers to avoid — are 
tile lack of entena of punty, oongplete absence of 
crystalline compounds ready resinification at tem 
peraturea above 40* and attack by air Oxidation 
expenments with hydrogen peroxide yielded aloohoho 
substan c es m each case, which when treated 
sudooBBively with aoetio anhydride frirther peroxide 
and aqueous banum hydroxide gave from each 
sourae, so far as could be determined the same 
final aloohoho product Hjrdrogenation with a 
palladium catal^ gave results m agreement with 
the general formula -> (CsHu). with the 

anticipated morease m stability Hus is m agree 
ment with the general oonoeption of dhams of isoprene 
units linked head to tail with loss of one double 
bond per umt Ihe hydrochlondes of these substances 
on treatment with metallic sine gave, not the same 
dihydndes, but quite different substances with the 
original empirical formula but one unsaturated 
linkage to each two isoprene umts, which may be 
due to oyohsation on loss of hydrogen chlonde 
Finally, the dibromo addition compounds condensed 
with phenols m the preeenoe of anhydrous fomo 
chloride to yield eolound substanees with the pro 
pecties of indicators, one being very siutable for the 
titration of halides with silver mtcate 

Marine Blcctnficatioii 

Bxvxasii important developments m connexion 
with marine eleotnfication are described m the 
QJi 0 Journal of February In the past, fishing 
trawlen have been iDuminated by means of carbide 
lamps which, apart firom their disadvantages from 
an illuminating pomt of view, mtroduoe a serious 
fire risk Spei^ equipment has now been designed 
and mstalled on <»ie of the trawlers of a Scottish 
fishing fleet which enables electno hinting to bo 
used The installaticn has been veiy snooessftil and 
the pxaotioe of electrically floodfig^ting the decks of 


completed the deotnoal propulsion equipment of the 
Diesti-eleotnc tug, AMam Orom TUs is the first 
British vessel of her type, the first to have high qieed 
Diesel prime movers, the first to have a olw after 
deck, 1^ the first to have an eleetnoal system of 
starting the prune movers The system adopted 
seems admirably suited to fblfll ^ the special 
requirements of a tug It is capable of going on 
duty at a moment’s notice Itisalsootqiableofr^iid 
maacBuvnng when towing huge v essels m and out 
of congested haibours There is praotioally no delay 
m exerting full power ahead or astern Diesel 
electno engme can be started up as qmdkly as a 
motor oar engine and during penods of inactivity 
no fuel at all u consumed ^le control of the speed 
and the direction of the oontroller is dneotly in the 
hands of the navigating officer Starting is eflisoted 
immediately by pressing a buttem The mean speed 
over the measuied mile was 11 15 knots The tune 
taken from rest to full speed ahead was 24 seconds 
and from stop to full astern was 16 seconds The 
electro hydraulic steering gear was very efficient the 
vessel being capable of turning at frill qieed m under 
two lengths 

Research Activities of the Mellon Instatute 
Tub twenty first annual report of the Director of 
the Mellon Institute, ooveniig the year 1935-34, 
directs attention to the improvement m the positKm 
of research during recent montha and illustrates the 
wide range of mdustnes which benefit from the 
activities of the Institute Sixty six mdustnal 
followahipa were m operation during the year 
requiring the services of 101 fellows and 34 aasiatante, 
and fifty five fellowships were m operation at the 
endoftheyear Fellows and aaustantatiiea numbered 
104 as agamst 98 m the previous year , new fellow 
ships commencing operations during the year dealt 
with ooemetics, mtrogen oooqpounds, oalgonismg, 
rayon, new plastics, phoqphates, tar acids, textile 
finishing, etc The oalgonismg fellowship is ooncemed 
with the propertiee and utihty of sodium meta 
phoqihate ( oalgon’) m textile and laundry techno 
logy, the fellowship on phosphates is occupied with 
their pharmacology and then^ieutio value, and a 
feUowah^ to mvestigate problems m starch techno 
logy has recently ben accepted The duoovery of a 
process fbr flaking coffee by the ^iplioatian of hi^ 
p ro s sur e to ground freshly roasted oofflee made m a 
study of the paokmg of ooflae is olaanad as an 
important teofanioal and practical advance Other 
mvestigationo have led to the xnariBetmg of new and 
improi^ strained Ibods Industnal appheationa of 
the newer otganM solvents have been aasisted and 
a new water-sohible lubrioant has been mtroduoed 
for worsteds and wool New plastio i sare, new types 
of reams, adhesives which do not cause discoloration 
of envelopes on sealing, the synthesis of new types 
of amines, are among other achievements of the 
Institute, which can also point to fanpertant mvsstiga’ 
tions on sted, tha development at ndvel bufidam 
materials, studies on heat manlation and efforts at 
SDOoke abatement as other evidenoe of its impoitanes 
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to tb* gHunil welfiue Tha fUlowa of tho pniv 
o humi a tr y deportment have oompleted a number of 
important mveetigathme on qumine, the omohona 
alkaloidi, eto , while the Inetitute hae also supported 
mvestigatione on pneumonia and puhnonarjr diseases 
at the Westem Pennsylvania Hospital 

Aqavbt aid Pend Keeper 

Itet sixth volume of the A^uanel and Pond Keeper, 
whioh opens with the Haroh-Apnl issue, has a ohange 
of cover, a new headpiece and other improvoments 
in pnntmg and illustrations The magaune koops 
up its oharaotar in every way, and is full of mforma 
tion for those who are fond of aquana, vivaria and 
pond oulture The artioles m the present number 
molnde the first of a new senes by Arthur Donham 
on the keeping, breeding and rearing of tropical 
fishes, and aquanum notes by R O Boulenger, 
director of the Zoologioal Society s aquanum, and 
by S W Weller, onrator of the Bn^ton Aquanum 
An angler fish at ‘fiahmg fiog* more than three feet 
in length, said to be the finest specimen of its kind 
ever exhibited ahve, has been acquired for the 
Bn^ton Aquanum It will be mtereeting to see 
how long it hves, for this species is notoriously 
difficult to keep m oonfinement, eapeoially those of 
such a large aise 

The Merscyndc Aquanum Society 

Om of the most extensive ooUeotiona of British 
fresh water aquana and aquatic and nver side vegeta 
tum, m addition to foreign aquana, has lately been 
brought together by the Merseyside Aquanum Society 
at Its aquanum at Chfl House, Wallasey which was 
opened by the Mayor of Wallasey m March 1932 
The collection, which now oompnses some sixty 
tanks, 18 planned to be the most extensive of its 
kmd m the North of England and situated in 
extensive g^ass houses, is lately the result of much 
hard work by enthusiasts m all olasses of life in an 
eflort to establish a really efficient soientiflo and pubho 
aquanum on Merseyside The Merseyside Aquanum 
Society was mstituted m 1929, largely through the 
eftoits of Mr F Jdlenes, a past president of the 
Liverpool Natarafasts* Field dub, and moorporated 
m 1930, and its first president was the late Prof 
James Johnstone The presideat of the Society is 
Alderman A H Evans of Wallasey, the vioe- 
presidents Prof J H Orton, professor of soology m 
the Umveiaity of Liveip^, W 8 Laverock, lately 
of the Liveriiool Musetufis, and Alderman D B 
Charlesworth, ex mayor of Wallasey, and the 
honorary secretary, Mr F Jefferies By a system 
of exchange, the diff Aquanum has acquired a 
number of valuable exhibits from the New York 
Aquanum Society, and it has lately been successful 
m breeding and reanng the axolotl {AnMpetoma) 
to matunty The present prenuaes have been loaned 
the Society by the Wallasey Coiporation, but the 
Aquanum m onty considered a miole^ for a mudi 
larger bniMmg which it is hoped to have built as a 
m uiu oqial afto m the fiitore. The Society issues a 
^o hnne of Proeeedinge, holds six indoor meetings 


annually, and affords qieoial he^ for the amatsnr 
aquarists, for the exchange of kiundedge and ex> 
penenoe amongst experts, and to promote school 
aquana and vnrana 

Advanca in Oceanographical Research 

Thx great and growing importance of fondamenta 
research m marme biology and oceanography has 
recently been emphasised by the launch of two new 
vessels speoudly ordered and designed for this work 
On September 23, 1933, a new Freneh reeearoh 
vessel, Ihe Prieident TModore Tteeter, left the builder’s 
yard This ship, built to the order of L'Offloe 
Soientiflque et Teohnique des PAohes Mantones de 
France, is approximately 180 ft m length, fitted 
with up to-date Diesel engmee capable of producing 
a maximum speed of 11 knots, and folly equipped 
with all the let^ apparatus for both ooeanogi^pbioal 
and bwlogioal reaearches The Prdeuient-Thdodore- 
T*$e%er has now oompleted her tnala end is already 
in oommiaaion A few months before the launch ^ 
the French vessel, the Danish Biological Station, 
Copenhagen, took over from the builders the new 
research ship Budogen (Report of the Danish 
Biological Station to the Ministry of Shipping and 
Ifishenes, 38, 1983 Copenhagen C A Bintael) 
Though ooDsiderably smaller than the PrietdtiU- 
Thiadore Timmt, the Danish vessel is also folly 
eqiupped for carrying out scientific woric m both 
narrow and high sees In view of the acquisition of 
these two highly efficient modem reseaioh veeaela by 
foreign powen, it is all the more regrettable that 
HMS Challenger, ongmally destmed for similar 
work by Great Bntam, should have had to be given 
over to other purpoaes, and the aotivitiee of our 
existing ships senoualy ourtailed 

A Pouto Raeaicb Station 

Thx establishment of such a station m one of the 
important potato growing districts is advocated by 
Sir John Bussell m the foreword to the report of the 
sixteenth Rothamsted Conforanoe upcm Problems 
of Potato Growing” (Harpenden Rothamsted Ex- 
pemnental Station 2* ) Sir John oonohides that 
eoonomioal production of potatoes neoeentates the 
use of good seed of the moat suitable varieties, 
appropnate sohemes of manunng and cultivation, 
control of maeot and fiingua pests and of other 
agencies causing disease and methods for dealing with 
excess produce All these topics are dealt with by 
expert contributors m this report The fields oi 
rewaroh developed around this homely plant, notably 
the virus disease problems, show how technical and 
■pcoialised are the problems raised by this crop, and 
though the present reeearoh and advisory system 
deals very effectively with them to a pomt. Sir John 
oonohides that there is room for suoh a special 
research station oontmiioualy ocnoemed with m- 
vestigations mto the physiology of the potato and 
the utilisation of the tuber 

Research Rcgulatiaiia in Gennany 

Tax April number of the FighI Agaieut Dteeaee, 
the quarterly journal of the Research Deftnce Society, 
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among oUior matter, givea a at raota from the new 
Oocman law oontrolling viviaootian, which show that 
the German regulattona governing eizpenmeota on 
living animah are nibetantially the same aa thoae 
which have been enforced by the Home Secretary 
in Great Bntam for more than helf a century 

National Baby Week Council 
Thb annual report of this Council, recently naued, 
deaonbee ttie work acoompliahed during 108S and 
oonstitutea another record of increased activity and 
infliMnoo A tribute » paid to the oo-opemtion of the 
Freaa and of ahopa and storea m propaganda respect 
Ing maternity and child welfare problema It is 
■aggeated that propaganda should this year be 
devoted to the subjMt of The Making of an A 1 
Nation”, and Natiimal Baby Week* is to be ode 
brated on July 1-7 The Council has suffered from 
the financial atnngenoy, but by exercising the 
stnotest economy, income for the year exceeded 
expenditure by the small margin of about £12 

South-Baitcm Union of Scientific Societiea 
Thb thirty nmth Annual Congress of the South 
Eastern Umon of Scientific Societies will be held at 
tile Umveraity of Reading on July 11-14 under the 
premdenoy of Prof H L Hankins, professor of 
geology in the Umversity On July 11, Prof Hawkins 
will deliver hu presidential address entitled Fossils 
and Hen*' The presidents of sections will deliver 
the following addresses during the Congress T D 
Kendnok (Arohmology), The Art and Arohnology 
of the Early Anglo Saxons ' , Dr Maogregor Skene 
(Botany), Some Problems of Oermination*’ , Dr 
C B Williams (Zoology), Insect Immigmtion m 
Great Bntam * , T H Edmunds (Geology), 'The 
Water Supply and Geology of the South East of 
England , G H Onnling (Regional Survey), Surrey 
ibr Action” On July 13, at 8 p m , Pi^ E B 
Poulton will dehver a public lecture entitled The 
Power of Changing Colour as a Form of Protective 
Resemblance” Fmther uifonnation can be obtained 
fhan the Hon General Secretary, 14, High View 
dose, Norwood, S E 19 

Ame nc sn Academy of Arts and Scwaccs 

At the annual meeting of the Amenoan Academy 
of Arts and Sciences held on May 9, the following 
cheers were elected for 1984-38 PnndmU, Prof 
6 H Paricer , CorrMponimg Stantary, Prof Tenney 
L Davis, Bteordwg Beentary, W E Claik, 
Tmmnr, I Bowditoh , Litranan, Prof Alfred 0 
Lane, Editor, Prof Robert P Bigelow, Fomgn 
Bonorary Membore, Prof R A Fisher, Galton 
prot^aaoT of eugenics m Umversity College, London | 
Prof A V Hill, Foulerton Research professor of 
the Royal Society, and Umversity profbssor of 
physiology m Umversity College, Londm, Prof 
Arthur H Holmes, professor of geology m the 
University of Durham , Prof Paul Janet, professor 
of electrotechmos m the Sorbonne, Pans, Prof 
Luigi Lombardi, Rome, and Prof R WiUstfitter, 
Honioh 


Anaounosments 

pBor A V Htu, will open a discussion at the Royal 
Society on June 14 on “Methods of Measunng and 
Factors Determining the Speed of Chemical Reaction** 

Thb Rioht Hob Wjojrm E Elliot, Mmister of 
Agnoulture and Fishenes, will mspect the field plots 
a^ laboratonea of the Rothamsted Expenmental 
Station on June 20, at 11 18 ajm On the same 
day, Mr Elliot will present to the Trustees the deeds 
of the land newly acquired as a result of tiie recent 
public appeal 

Pbot J B Conabt, president of Harvard Um 
versity, formerly professor of chemistry m the 
Umveraity, has been awarded the medal of the 
Amenoan Institute of Chemists The award is made 
m reoogmtion of * outstanding service to the smenoe 
of chemistry and the profession of chemists m 
America Prof Conant is well known for his work 
on reduction and oxidation m orgamo chemistry, and 
on hsemoglobm and chlorophyll 

Wa have received the second supplement, 1931- 
1933, to the Catalogue of Lewis a Medical and 
Scientific Lending Library * (London Lewis’s 
Library, 136, Gower Street, London, W C 1 2s net) 
Works are listed alphabetically under authors* 
names, and at the end there » a classified mdex of 
subjects, under each of which authors* names are 
given, the full title of th(» works will be found on 
reference to the body of the catalogue All the 
sciences appear to be represented, and the list con 
tains nearly 3,000 titles 

Atfuoationb are mvited for the following appomt 
menta, on or before the dates mentioned — ^An 
assistant lecturer m physics m King’s College, London 
— ^The Secretary (June 12) A veterinary officer to the 
Beriuhire County Council — ^The Clerk, Shire Hall, 
Reading (June 19) Assistant lecturers m geology 
and geography chemistry, and physios at Umversity 
College, Swansea — ^The Registrar (June 20) A 
Bupenntendent of parks m the Borough of Barking — 
The Town Clerk, Town Hall, Barking (June 20) 
A lecturer (woman) m geography at Norwich Trauung 
College — ^Ihe Principal (June 20) An inspector of 
agnoulture in the Department of Agnoulture and 
Forests, Sudan Oovemment — ^The Controller, Sudan 
Oovemment London Offloe, WeUington House, 
Buckingham Gate, London, S W 1 (June 21) A 
leoturw m pure and applied teohnolo^ at LeMester 
College of Technology — ^The Director of Education 
(June 22) An assistant m the Department of Natural 
Philosophy in the University of St Andrews — ^The 
Secretary (June 23) A senior lecturer m mathematics 
at the Huguenot University College, Wellington. Cape 
Provmoe, South Africa — The Registrar (Aug 14) 
Evemng teaohers of pure and applied mathematios, 
economics, econoimc geography, etc , at the Wands 
worth Techmcal Institute, London, S W 18 — ^Ihe 
Secretary 

Ebbatuii Natdbb, June 2, p 837 “Chemistry 
of Red and Brown Alga ** For “polymenaed urcnio 
amd” read * polymenaed mannuromo atnd” 
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Letters to the Editor 

[Th» Editor dota not hold hmoOf retpotmbU for 
opinxono exprtotod by h%a eorraopondetUo NotiUtor 
eon ho ondoriako to return nor to oorreapond unth 
tha wUara ttft naaetad manuaenpU intended /or (Au 
or any other part o/ Natdbe No notiee %a taken 
t/ anonymoua eommunteattona ] 


Activitia of Life and the Second Law of Thermo- 
dynamici 

Wn regret the neoeauty of prolonging thia dia 
ouauoo bat m apite of the letter of Sir Junea Jeans' 
we persist m the oonviotion that it is his rooson ng 
not ours which is fallacious We are quite aware 
that the change of positional entropy associated with 
the type of prooess which he cites involves the factor 
Nk where c is the Boltzmann oonatant and N the 
number of particles oonoemed m the process nor 
do we dispute the oorreotneas of the well known 
formulw which he quotes We must however pomt 
out that he is wrong m assuming that the number 
of particles muit coincide with the number of 
mollies We might ask why not the number of 
atoms or the number of protons and electrons t 
The answer is that for a given prooess of redistnbu 
turn ttie particles are those imita whose relationship 
to one another is altered but whose internal structure 
remains unafleoted In the process of sorting out 
trucks each truck is to be re^oned as a particle 
in the process of steering the Mauretania the ship is 
a particle 

To revert to the typo of case ongmally considered 
by Sir James Jeans let us imagine a large number of 
equal spheres of glass on a fnotionlees horizontal 
plane If of these spheres be moved foom a place 
where the (superficial) density of distnbut on of the 
mheres is v to a place of higher density v' then tha 
decrease of positional entropy of the system is equal 
to kN (log v> - log v) Aooording to 8u James 
Jeans hosier the drereaae of positional entropy 
would be kn^N (log v' — log v) where n, is the number 
of molecules contained m ea^ sphere If he reasons 
m this manner we would ask him why the decrease 
of positional entropy should not also be kn^ 
(log v> — log v) where n, is the number of atoms ot 
the number of protons and electexms contamed in 
each Bjfiiero This paradox clearly reveals the 
fallacy m his reasonmg 

Pm^y wo would pomt out that the total entropy 
of an assembly of N identical systems each made 
up of n ultimate particles may be resolved into 
the sum of two terms the first of the order Nk 
determined by ttke configuration (and relative motion) 
of tte oentres of mass of the N systems the second 
of the order Af(n — 1)1; determmed by the mtemal 
arrangement of the ultimate particles m each system 
In any proeea s in which the mtemal arrangement 
of the mmtema remains unchanged only the Jlrat 
term m the entropy is affected We think it scaroely 
possible that Sir James Jeans would dispute this 
statement althoufdt the views expressed m his last 
letter oontradiot it 

F O Donman 

Univeisity College Lcmdcn 

£ A ffWOOTOBUll 

Univsnity, Reading 

Vims, m, eu asa u im. 


Calaum Isotopes and the Problem of Potaasitim 
By the systematic use of tha purest matenala, 1 
have succeeded m roduemg the effect of potassium 
m the mass spectrum of oaloinm to a negligible 
quant ty Under these conditions the Ime 41 dia 
appears completely and it is quite safe to oonclnde 
that the isotope Ca 41 does not exist at least to 
1 part m 1000 m the element Photometry gives 
the following provis onal constitution for calcium 
Maas numbers 40 48 43 44 

Abundance 97 0 8 0 2 8 8 

It will be noted that the abundance of Oa 44 m 
much greater than that originally rqsorted by 
Dempster' and is in better accord with the ohemiolj 
atomc weight 

1 have been kindly sipplied with oompounds of 
oalomm extracted from biotite by Prof Q v Uevesy 
and from p< gmat tes from Rhicomoh and Portsoy by 
Prof J Kendall On the view that the radioactivity 
of potassium is due to the simple beta ray trana 
formation of K 41 to La 41 these sunplss should be 
rich m the latter On analysis their mass tyeotra 
showed no appreciable difference (horn that of 
ordinary calcium so that the almoimal atomic 
we ghts reported by Kendall* cannot be ascribed to 
the presence of tl e hypothetical isotope 41 
Hevesvs boautifil distillation experiments have 
shown that the radioact vity of potassium is unlikely 
to be assoc ated with the abimdant light isotope 39 
so that the failure to detect ta 41 appears to favour 
some more complex theory of the di^tegration such 
as that recently suggested by Oamow* 

F W Aston 

Cavendish Laboratory 
Cambridge 
June 1 
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Interaction of Radio Waves 
In ir letter published m Natubb of February 10 
last Dr Martyn and I stated that wn had found 
that Tellegens observation of an apparent mter 
action of railio waves oo dd be expla ned by taking 
account of the changes m the mean velocity <3 
agitation of electrons in the ionosphere produoed 
by a strong electric wave 
Another mtereetuig consequence of this effect due 
to an eleotno wave may be pomted out namely the 
production of so called atmospherics m a radio 
race ver by modulation of the received earner wave 
An atmospheno olectnc pulse acting on the 
electrons m a part of the ionosphere through which 
the oarrer wave passes momentarily moreaaes the 
absorbing power of that part and so momentarily 
reduces the amphtude of the received earner wave 
Thus an irregular sucoeseion of sounds is produced 
in the receiver similar to the effects jiroduced more 
directly by atmospheno pulses 
Thus it appears possible that observed atmo 
sphencs are of two types one associated with and 
proportional to the mtensity of the earner wave 
and the other completely mdependent of the earner 
wave 

V A Baxuiy 

Department of Physics 
University of Sydney 
Apnl 11 
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Pmdm a enuttdma (Owen) on the Olaniotgan Coatt 


Saadi, Llaa 

znadog, on the Gower ooaat of Glamorgan We 
viBited the qwt aa soon aa possible and found twenty 
one Bpeounens, which we identified as False Killers, 
PMudona eratttderti (Owen) Mr M A G Hmton, 
who has examined one of the skulls, agrees with 
the identifioation It was possible to make a more or 
leas detailed examinatioa of these and to procure 
some material for this Museum , another speonnen, 
which was not reported to us until later, was some 
distance away and we did not have an opportunity 
of examming it 


Bl^H 
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ns 1. hlMldllwdatpUnimaaSadcaaiHMrmaeoanoi 

It will be remembered that this dolphm was by 
many considered to be one of the rarest of oetaoeana, 
“on the verge of extmotion*’, until October 1927, 
when a school of about 180 was stranded m the 
Domooh Firth In December 1928 a still larger 
school was reported from the South African coast, 
near Cape Town, and another school from Velanai 
Island, near Kayts, m Ceylon, m August 1929 Sir 
Sidney Hanner, m a letter to these columns', gave 

a summary of ooennenoee of this species and suggwted 
that its supposed ranty was due to its beuig an 
inhabitant of the open seas and thus seldom obsvved 
m the nei^bonihood of land 
A oertam amount of data of biobgioal Interest 
has been obtainsd about tiie Llanmadog specimens, 
and it is hoped to publish this m due oouiae 
Oouir M&THBsoir 
Liomk. F Cowuy 


National Museum of ' 

Canlifl 
• Visiiii, ifi, ao, Aa. 10, IML 

Uettotology and Gltdiag 
lir a letter to Natoub of May S, Hr G E Collins 
. . ^ ^ sensitive thennometw would be 

lane for detecting rising anr, and 
I as to how pilots can 
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and humidity mside and outsit oloads bv < 
a meteorogriqdi on an aeroplane is diffionlt, 
the mstnimenta at pres e nt made are not nearly iwid 
enou^ m their responses to teoend features last^ 
about a second , and m Germany tiiey have de 
vdoped a scheme whereby the mote slowly movmg 
sailplBne carries the self recording apparatus and is 
towed by an aeroidane to the region where obaerv 
ationa are required, because the demands for rapidity 
m the meteorograph will then be leas severe 
In the absence of a qieoial institution devoted to 
these purposes, measurements of the variations of 
temperature and humidity are difficult, but in 
formation of value to the gliding movement as well 
as to meteorol^y could be got by 
systematic measursments, or carefiil 
estimates, of the vertical air move 
ments m the nei{d>Iiouifaood of 
clouds of the different types, eqieoi 
ally if the type were defined by the 
use of a camera Thus on March 
18, the day whoi Mr Hies, Mr 
ColLna and Mr Humphnea all made 
long flights, some of the verbeJ de 
sonptions that I heard indiosted 
line squalls , but the photographs 
and the account given m the Satl 
plan* and Oltder of April show, I 
think oonchiBively, that the douds 
belonged m general either to the 
type that has been classed aa 'longi 
tudinal' orto the rectangular' ty^ 
The photogrufli on p S2 of tl^t 
issue, which dlustrates the Streets 
of okmds’ utilised by the pdote 
shows very clearly the spiml form 
that u charaotenstio of hmgi 
tudinal cells it suggests also tlmt 
the maximum lift would not be 
immediately under the axis of the 
spiral 

My impression, derived solely from theoretical 
considerations, is that under such clouds the up 
currents would not usually be strong, but the 
formation of soft hail and the shapes m the photo 
granha mdioate that on that day the ascent was 
faurly rapid — m foot, some at least of the oloads were 
approximating to oumulo nimbus It will be m 
terestmg to see idietiier the development of cm 
veotion m these types is stronger m summer than in 
spring 


Inqfienal College of Soienoe, 
South Kensington, SWT 


0 T, Wiuon 


Mdccttlar Weights of Cdlaloacs 


DuBnro recent yean a good deal of attention has 
Mn given to the mvesugation of the moleoular 
sight of 'native' c eDu lose, m the results are highly 
aoordaat, the vahMS moot frequently quoted bsmg 
those of Mark' (about 80,000, on the basis of mi^ 


length by X-ray onalyms and other data). Stamm* 
(40,000, by aedimentidioo equillbrinm m tha ultm 
oenfrifhge) and Staudmger* (about 120,000 by extra 
polatMD of visoosity vs moleoular weight data) 
The aedunentation equilibrium method is the amndeat 
theoretioally, and we have recently damonalratsd 
expe m nentiJly* that it givee correct molaoularweltfbt 
values for hmg-chaia molecules vdikh, Iflw oeOnloae, 
give laighly vwooim aolutioDS. 
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III ogntinaatxa ot Stamm • froik we have deter 
nilned the molewiUr wei^ta (by sedimeatation 
eqniUbnum m the Svedberg ultraoentriflige) and 
we find that the qMoiflo vieoonty moreaaea for a 
numbv of oelluloaea and regeneratod oeUulosea du 
■olved in onprammomum solvent Caloulatiag the 
rosnlts m the same m a nner os Stamm did we obtain 
ajqparent moleoular weij^ta of the oellulose oopper 
complex ranging firam 100 000 to 300 000 depending 
upon the extent to which degradation hod oaourred 
during the previous history of the specimens The 
300 OOO value was obtained for a portion of oellulose 
wbicdi Stamm studied and for which he reported a 
value of K 000 for the oeUulost -oopper oomplex 
We suapeot that degradation inadvertently occurred 
during Stamm a determinations To obtain the mole 
culor weight on a oopper free basts Stamm assumed 
one oopper atenn combined glucose group 
oorresponding to a ooneotion factor of 72 por cent 
and leading to hia final value of 40 000 Our results 
on combined oopper and also consideration of the 
partial speoifio volume of the oopper oompound 
yield a ooneotion factor of 60 per cent so that our 
oeUnlose moleoular weights range from 60 000 to 
180 000 We estimate the molooidor weight of native 
odluloae to be m the neighbourhood of 300 000 
The speoifio viscosity of the ouprammomum 
sohitiona of the oeUulom moreasea m a deflmte 
manner with the moleoular weigb^ k ^bat after 
eoqiinoal oahbration of the relationship by ultra 
oentnAigal analysis it u possible to oalotmte average 
moleoular weights from visoosity data Thenumenoal 
lelatkmahip m the range of moleoular wei^t that 
we have studied vanes appreciably with the oom 
position of the solvent and is not m agreement with 
the relationship published by Staudmger The 
apphoation of Staudmger s equation to our viscosity 
gives moleoular weight valuos of 20 000 to 
90 000 that IS finm a third to a half os great os the 


Fxpenrafuital Station 
E I du Pont do Kemours and Co 
Wilmington Delaware 
Apnl 26 



Natural Interoonvenoon of Isomenc Sugars 
Thb im whiunism mvolvod in the smooth trans 
formation of one simple sugar mto another is a 
matter of the utmost in^rtanoe to the ohemist and 
the {hyswlMist alike Qut httle light was tiirown 
upon m siwjeot until Kobmaon* mtroduoed the 
mtereatmg tha^ that Walden mvenion (oonditioaed 
by the engymatio hydrohrsis of lyhoaphono esters) 
Wthm the sugar moleouie is an agency for such 
ohangea Una hypotheak preaenta a simpla and 
rational explanation of the ocnversion of gtoeoee 
mto galaotoae by the mammary glands dunng 
laotation and bnida ooknir to tha suggeatum that 
the pnmaiy oonstituent of nuoleio aou is the oom 
tnoQiy^MOumiiff zyloM iHuoih uiid6f^g066 oonvoraon 
to tmose in an analogona manner^ Kathers and 
Robertaon* in a taaeiuifii on the hydrolyais of 
p tohuweaulphonyl eateia of ifaeoae reoently addnoed 
endeniM wUoh strong^ M^portod thia view m as 


muoh as thay were able to oonverb a denvativa of 
^uooae mto a derivative of altaooe m one operation 
Cognate rwaearohea have brought to hg^t the following 
si^ifioant faota 

The alkaline hydrolysis of 

(1) 2 3 Di p tohieneeulphonyl 4 6 dimethyl 

a methylgloooside yields a 2 3-anhydro 4 6 

dimethyl a methylhexoside and 4 6-dupethyl 
a methylaltroside' 

(2) 2 3 Di^p toluenesulfdionyl 4 6 benxyhdene 

a methylgluooside yields a 2 3 anhydro 4 6 benxyl 
idene a methylhexoside and a monomethyl 4 : 6 
bensyhdme x methylhexoside whioh is not a de 
nvative of ghioose or mannose 

(3) 2 3 Dimethyl 4 6-di-p toluenesulphonyl 

a methylgluooside yields a oompliMted mixture eon 
taming a denvative of gluooeoen 

(4) 3 p Toluenesulphonyl diaeetone ^oose givea a 
quantitativo yield of diaoetone ghiooee 

(6) 2 3 Dimethyl 4-p totuenesulphonyl 6 toi 

phenylmothyl a methylgluooside gives on almost 
quantitative yield of 2 S dimethyl 6 tnphenylmethyl 
a methylgluooude 

(6) 2 3 6 Tnmethyl 4-p toluenesulphonyl 

^ mothylghiooBi le gives unchanged material and 
2 3 6 tr methyl ^ methylghiooside 

Viewing the results as a whole it is evident tiiat 
theee hydrolytic reaotums fall mto two mam groups 
which may be oharaotensed as normal and abnormal 
aooordmg as the ongmal substanoe oontains one or 
two p toluenesulphonyl residues m neighbouring posl 
tions It IB also worthy of note that m the eases 
whoTO Walden mveitnon has been proved to ooour 
such mveraion is accompanied by anhydro formation 
This fact at onoe suggests the idea that anhydro 
formation may be a neoessary precursor to this type 
of mverwon which follows as a oonaemienoe of tM 
opening of tl e anhydro rmg Suoh a hypotheais is 
m keepuig with the mam prmo pie of the Bobmson 
oonoeption and at the some tune mvahdatea tLw 
ontioisni levelled against it by Levene* vdiosa 
evidence is based upon the hydrolysis of a pboiphono 
ester of 6 methyl monooetono xylose m wfaiw ths 
possibihty of aifoydro formatum is precluded 

A full aooount of these mvest gatums will be pub 
lished later and it is hoped that the vanous exten 
BiODB of the woric which are now on hand will lead 
to a definite eluo dation of this oomphoated but hig^y 
important problem 

O J Robbkesoh 
J W H Oldkah 
C hemioal Reaearoh Laboratory 
Umvenity of St Andrews 
Apnl 27 
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A New Type of Artiilcul p Radioacuvity 
Tub energy apeotrum of pooitive eleotrons from 
magnesium when bombarded by apartwlea of 
radium C reduced m range to 6 3 om were mvesti 
gated by a method already desonbed> It was found 
that the number of positives is leas than that ex 
peoted from the measurements of the mtegral effeot 
the dueotwa of the magnetio fieM, a great 
number of negative eleotrons oonld be observed 
The number of negative eleotrons was about four 
femes as great os tita number of positive eleotrons. 
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In order to aaoertain the true ongm of the negative 
eleotrone, the following expenmento were per fo rmed 
A sheet of tinfoil or paper was exposed to « rm 
under the same oonditions as the magne s him The 
absenoe of radioactive unpuntiea was proved by the 
absence of ^ particles m these two cases The 
P particles were also abeent i^ien the source was 
oovwed by a tinfoil m order to stop the a particles 
Hius it IS evident that the phenomenon is due to the 
bomberdment of « particks 
The number of negative electrons quickly dimm 
ishes with tune (Uie half period is shout S mm ) 
The limit of die continuous spectrum of the negative 
electrons is above 2 X 10* e v The probable nuclear 
reactions m the case of positive and negative 
electrons may be written m the following way 
„BIg** + ,Ho« -• ,481*’ + ,n> , ,481*’ -* „A1« + e+ 

(CXtfie Johot reaction) 
for positives and 

(1) i.Mg« + ,He‘- ,4A1“+,H‘. ,.A1“- ,4a<“ + «- 
or 

(S) .,Mg**+,He‘-* „A1**+,H>. „A1** - ,4Si«+s- 
for negatives In both cases we ought to detect 
radioactive atoms of aluminium 
In the case of ahimmnim we were also able to 
obtam the aminifwi of nemtive electrons, but their 
number is considerably mss than the number of 
positive electrons 

A J Ahohanow 
A J AuoBAmaK 
B 8 OvuBunrow 

Physical Technical Institute 
Leningrad 
May 13 


Absorption of Hydrogen by Nickel 

Iw order to measure the adaorotion of hydrogen 
by pure nickel, free from onrgen, I used a sihoa tube, 
containing 18 kilometres of a very thm nickel wire 
(total weight of the wire 48 grams, mean diameter 
0 028 mm ) giving on available surface of at least 
8,400 cm * The preliminary results mdicate that 
between 800° and 600* C , and pressures up to 0 8 
mm Hg, there is no measundile odsoiptum of 
hydrogen, but an appreciable absorption (homo 
geneous solution) The results ore m good agreement 
with Bieverts* measurements wiUi much thicker 
nickel wire at hi^ier pressures and temperatures' 
The amount of absorbed hydrogen at a constant 
temperature is, withm the experimental error, pro 
borbonal to the square root of the pressure, and 
increasea at constant pressure with mcrsosing 
temperature, obeying the simple equation log 
a o A — B/T. The heat of obmiption, calculated 
from this laobare, is a httle less than — 3 k cal 
per gram mol hydrogen 

Furtber detula, together with the results at lower 
temperatures, which are under mvestigation, will be 
pubhiAed shortly 

J SlOTTSKBUO 

The University, (Netherlond Ramsay 

Bristol Mem<»ial Fellow) 

April 17 


Productioa of Lsuge Qttaabtioe of Heavy Water 
Fbok the discussion recently held m the Royal 
Society*, and from several communications on heavy 
hydro^ pubhshed m Natobb, it is obvious that 
larger quantities of heavy water are at present much 
needed for mveetigations m several branches of 
physios, chemistry and biology To meet this demand, 
Imperial Chemical Industnea, Ltd , is to undertake 
oommeroial produotim at Billm^iam* It may also 
be of mterest to report m this connexion, that various 
concentrates of the new water are now produced on 
a lam scale m Norway by Norsk Hydro Elektnsk 
KvBii^faktieaelakab, Oslo quantities of 

‘I 300 water* can be obtained from the above 
company, and noher oonoentrates will be available 
at a later date 

This company at its works m Rjukan has one 
of the laig^ eleotrolytio hydrogen plants of the 
world, with a capacity of about 20,000 m * per hour 
Aasurning the emoienqy of separation by el^rolysia 
so low 08 10 per amt*, a quantity of about 10 litres 
of pure* heavy water a day can be produced if the 
consumption requires 

In foil agreement with other mvestigators, it has 
been found that the effloienoy is only slightly ofteoted 
by the condi t io n s of the eleotrolyais*!* However, 
oertam difflcultiea arose using sulphuno acid with 
lead electrodes, due to the formation of porous lead 
on the cathodes and to the formation of fog The 
effloicncy of separation m both acid and alkaline 
solution agree fairly well with that found, for 
example, by Harteok* Further details of the ex 
perimental results are to be published shortly m 
the Zwiimknfi fOr EMetrodtumo 

Lmr Tbomstac 

Institute of Inorganic Chemutry, 

Norwegian TeohnuMd High School, 

Trondhjem, Norway 


>Frw Jlor Ow A I«fcl ISM 
•HA>1IBB.1M SOi.A^n.lSM 
•TkrioribrtiBSMidltaiLi Otae 1, Sts less 

> Eamk Pnt Bar 8M loe. oit ud frtc Pkm SSa, 41 S77 


Galvanometer Amplification by Photo-Cell 

I Nora with mterest Prof A V HiU’s letter m 
Natubs of May 0, deeonbmg the use of a Weston 
pbotromo* cell m a diflerential gidvanometer relay 
It IS somewhat surwising that Prof H]ll*s apparatus 
gives such a small amplifloation A Weston cell 
which has been used m a photo relay m this 
Laboratory for the lost three irumtha has given 
consistently a ourrent amplifloatioa of 200 As we 
ore using the some type of ^vanometer as Prof Hill, 
it would seem that the only reason which can explam 
his having not obtamed more than a twenty fold 
amplification must be the diflerenoe in the c^ioal 
system 

FuU details will be found m a Laboratory Note 
oMnmunioated to the Journal of Setmttfio Irutni 
mania early m March 


Clarendon Laboratory, 
Umversity Museum, 
Oxford 
Mays 


V R Jomn 
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A Simple Modification of Mone ■ Rule 
Mobhb* introduced an ompirioal ruin to tho ifTeot 
that 

« 3 y im • (1) 

where u«, U, reepeotivcly, are tho oquilibrium 
nuclear vibration frequency (m cm -’) and tho 
equilibrium nuelear separation (in cm ) of a diatomic 
molecule, as deduced from spectra In a recent 
paper', dealmg with thi classitioation of nun hydride 
diatomic molecules mto groups and p< nods 1 have 
emphasised tho importance of tho mup number n 
equal to the number of shared eJectrons or total 
number of valency electrons of tho two separate 
atoms The way m which tho errors from the strict 
requirements of Morses rule distribute thrmselves 
m certam periods suggests that the mscrtion of some 
function of the group number into the Mors ex 
pression might lead to bntUr agree mint with 
observation or non hydndt diatomic molocutos 
of the penoii contammg two completed K rings 
associate with taoh nuilius I liave dirivinl thi 
following empirical modification of Morse s nlation 
ship 

“/J V" - 0 l0-*> cm • (2) 

The mean error m deduction of r< from cii« values 
for 29 test coses of electronic levels of diatomic 
molecules of the spocihod kind amounts to J: 1 3 per 
cent from experimental values whilst thi mean 
error using tho unmodified Morse expression for the 
same cases is d: 6 2 per cent Ihe results will be 
communicated in due course in another place 
(. H Douoias Ctabk 
Department of Inorganic Chemistry 
University 
Leeds 
May 4 

V If Hone, PiUs Ksf (II) M, (7 M HOB 
• C H OocsIh Auk Pm Litit PM Sac I Slffi 612 1034 


Inheriunce m Freih-water Ostracods 
PBor MacBridb a recent article m Natirr* on 
Inheritance of Acquired Habits leads mo to diroct 
attention to some mteresting information which is 
available from the study of fresh watir ostreKisls 
ireah water ostracods possess both relatively and 
absolutely the largest sperms known throughout the 
animal kingdom while quite recently it has born 
discovered that these enormous sperms are highly 
motile The sperms are passed mto tho spirmathoca 
of the fsmale which poascesos a sperraathecal duct 
highly complicated m structure and also exceptionally 
long Under the proper conditions, the largo sperms 
can be seen movmg very actively both m the 
spermatheca and also m the upper or proximal region 
of the duct The fresh water ostracods arc also 
remarkable for the wide prevalonoo of partheno 
genesis In some oases, whole genera exist in which 
males aro unknown One of the best known ginota 
m this connexion is that of Herpetoeypns contammg 
the well known species H replant which abounds 
practically m every pond m the British Isles and is 
distributed throughout Europe 
The genus is a well-defined one, and tpro years ago 
taking the genus as described by Sam m Crustacea 
of Norway” (vol 0), I estimated that there wore 
oonie twelve species occurring throughout tho worid. 


and m no case were the males known The most 
remarkable fact remains however, that the sperm 
atliecH and m particular the spermatheoal duct, 
remums m H replans and m all other species 
oxammed nor docs it show the slightest sign 
of digini ration It is not proposed to give hero 
further taxonomii details but anyone familiar with 
tho taxonomy of fresh water ostracods will know 
many parallel instances 

It is fairly obvu us that at one time the males 
must have existed m each spocies of Uerpetocypns, 
and Hinci tho malis have disappeared entirely from 
the genus excliisivt parthenogi netic reproduction 
must have been going on tor a considerable length of 
turn must probably for thousands if not ixuUions 
of ginerations jet this uscIi-hs spermatheoal duct 
remams 

If we treat tho matter from a genetical pomt of 
view thoro is a fairly simpli expliuiatiun but it 
seems to mi extremely difficult to account for the 
persisUnoe of this highl\ complicated genital organ 
if wi aicipt th theory of the Inheritance of 
At pur si Habit Moreover the case becomes all 
the more striking when wo consider other groups of 
animals m which parthenogi nnsis occurs kor here 
it IS almost universally tnii that individuals repro 
duemg solely by parthenogenesis usually have thoir 
genital organs impainsl in some way 

A G T OWNDS8 

Marlborough Collige 

HMUtX m 608 April 21 1034 

Mb Low nobs has misunderstood my article Its 
purpose was not to put forwanl a throry of the 
heritability of acijuired habit but to show that this 
heritability has bix>n experimentally proved to be a 
fact If this IS so It IS possible to explain all cases 
where thi coiirsi of evolution has been followed m 
ditail IIS will os to explain the recapitulatory 
element in d velopment 

E W MacBrudk 

Imperial Colli gi of Sci nco 
London b W 7 


Parasitism in Heavy Water of Low Concentration 
Thk first bioligiial expeiiments* with heavy 
watir (May 1933) showed that a low concentration 
of diplogen (I part in 2 OUO) may havo a bcnoficial 
effect on forms such as Spirogyra (the average 
longevity oi 355 cells in filament sections of 10 60 
colls m tile diplogen watir was 7 0 dajrs, and the 
average for 322 ca'IIs in ordinary water was 1 6 davs) 
It was also reported' that cell division in Fughna 
IS increaseil in this dilute hiavv water (density 
1 00006) Miyi r* confirmed th Jilute heavy watci 
cffcit by demonstrating that mats of AspergtUue 
showed sixteen tunes thi dry weight of controls 
We have found tliat flatworms (Planana maeulata 
anil ritagocata gracdis) kept in dilute heavy water 
for long periods show a striking difference in the 
rate of shrinkage in body size After four months, 
thi animals in onlmary water were only one fifth 
tho length of the specimens in the diplogen water 
This was probably duo to reduced inzjmic hydrolysis 
in the Bterv ing animals amoo wo have shown' that 
tho dilute heavy water reduces the activity of 
amylase and zymui (the enxyme and substrate were 
moubated separately m the water and no effect was 
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obtamed if the mibetirate cmly wu incubated or if 
both were allowed to reaot immediately) llie ex 
periment waa repeated in more oonoentrated heavy 
water (1 213 ^plogen ratio) and a new efl^ 
appeared The Pkmana in heavy water of this con 
oentratKm were rapidly paraaiti^ by moulds and 
succumbed withm three weeks (Fig 1) In some 
oases the living animal becomes mvested with slime 
mould and m others is covered with tufts of myoo 
hum The reduced metabolism and movement are 
possible factors in addition to the specific efleot of 
this concentration of diplogen on mould growth 
A similar morease in the growth of moulds was 
seen m teats of Aquilegta seeds kmdly supplied by 
the Ckimbndge So^ leetmg Station through the 
courtesy of Mr Hugh Richardson of Wheelbirks 



Physiology of Deep Divu^ in die Whale 
Pnor KaooH m discussing the liability of whales 
to caisson disease' writes Supposing the whale to 
stay 5 minutes at 100 m the 1 000 litres of blood 
passing per mmute would take up an extra amount of 
lOOhtree and apparently calculates that diffusion 

would take place as readily at lUO m depth as at the 
surface of the sea I venture to think that he has 
overlooked an important consideration 
Prof Krogh assumes and 1 dunk everyone who 
has cons der^ the matter will agree with him that 
the air in the whale a lungs must stand at the same 
pressure as the water outside the thorax At 100 m 
the total pressure is about 11 atmospheres absolute 
so at that depth the whales lung is compressed 
until an average alveolus has only one eleventh of 
the volum it had when the whale left the surface 
and began to dive This shrinking of the alveol 
must greatly decrease the surface available for 
diffusion and m addition the epithelium of the 
alveolus must become thicker still further hmdermg 
diffusion The effect of those ohangoe is to obstruct 
the entrance of exeesH nitrogen into the blood when 
the whale is at a considerable depth and to favour 
its discharge when the animal is breathmg at the 
surface 

O C C Dsmant 

NATras m 83S April 28 1B84 


Thx point raised by Capt Damant is oertaml> 
important I have not foimd it possible to conj ire 
up a mental picture of the whale s thorax and lungs 
compressed to one tenth or less and it becomes 
especially difficult when the air passages ore taken 
mto accoimt since these must take up an moreasmg 
} roportion of the total quantity of air available If 
the compression fails to mterfere widi the circulation 
I do not think that the diffusion of nitrogen or oxygen 
will be very seriously impaired M Krogh founl 
that the diffusion m hiunan lungs became independent 
of the volume when this was dimmishod t^low a 
certain pomt and explained this by the folding of 
the alveolar walls Such folding must take place to 
a very large extent in the lungs of the diving ^^le 
Acoubt Ktooh 

Copenhagen 


Northumberland In the 0 47 per cent diplogen 
cultures masses of white mould myoelium appealed 
(Pig 1) but those wore chiefly 8apTOph3rt 1 C smeethny 
occurred mostly on the unsprouted sooda 

It would appear from tie work of Meyer on 
AapergMut and the experiments reported m this 
note that diplogen m 1 2(>0 oonoentrations has a 
specific effect m stimulating the growth of moulds 
and possibly bacteria This property should afford 
many mteresting problems m parasitology and 
might be of considerable importance m tho possible 
therapeutic uso of dilute heavy water 

E J Labboit 
T CuMurn Babhxs 
O sborn Zoological Laboratory 
Yale University 
Bfay 8 


m 
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The Giorgi System of Umts 
I BBOBET to say my recent article on the Oiorgi 
system* oontamed a mistake inexcusable I fear m 
the cose of a pupil of Maxwell In the evaluatum of 
K, I used electromagnetic instead of electrostatic 
umts The value 1 gave needs dividing by r* the 
square of the velocity of wave propagation If we 
t^e 3 X 10** cm per sec as the value of t> then 
becomes 

1 10 ** 1 

47* 9 X 10'* Sftt 

and this is (he value used by Prof Qiorgi 
I have to thank more than one oonmpo n dent for 
the correction 

R T OXJtSIBBOOX 
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Research Items 

Ascotor Wonhip in PortugucM But Afnca. An no- oontribute aooording to their means The pnnoipal 

count of a village temple and oeremonial of WaBarwe item is the goat for saorifioe When it is b^eacM, 

anoestor worship by the Bev D Shropshire appoarod the head is taken as his fee by the blacksmith who 

m Man for May The temple was situat^ m a performs the killmg, while the remainder of the meat 

b an a n a grove which was entered through a door is distributed among the villagers The plot of land 

way m a decorated bamboo sereen It oonsistod on which the pOg& is performed has been mode over 

of a small house, 7 ft by S ft , with a gabled thatched to the village in perpetuity by some rich villager 

roof It was built of poles and reiMls and had a The social status of the Pod caste, to which the 

small wicket gate of reeds Within the temple were villagers belong, is so low that high class Brahmans 

two clay pots sunk m the ground A largo banana will not take food or water from the Brahmans who 

leaf lay on the ground in front of them, and two act as their priests An appended note by Dr S K. 

small pieoes of bamboo and a calabash hung from Chatterji adds tliat m Bengal, Hindu Moslem 

the roof An empty oalabcMh upsido down was frequently imite m worship of the cholera deity, 

inserted m the ground One of the pots was for when she is known us Bin Bibt as a concession to 

offerings to the mothers of the forefathers of the Moslem feelmg 

head of the village, the other for the mother of his 

father In the ritual of worship the head of the Paraubc Worms of Marine Fishes The attention of 
V illage (or in this instanoe his deputy) swept the zoologists interested in the collection and detormma 

floor of the temple and its preomots He then placed tmn of tho parasitic worms of the marine fishes, and 

a reed mat in front of tho door of tho temple eind also of the marme birds and mammals, found m the 

a noiw lerm dean banana leaf inside the temple British area, is directed to a recently issued section 

m front of the two pots At a house m tho vdlogo (Liof No 24, 1933) of Die Tierwclt dor Nord und 

a prooession was then formed which made its way Ostsoo” (Leipzig Akadimische Verlagsgeeellachaft 

to tho temple, the wife of the rnpronontative of the m b H ) whirli contains tho parts of this work dealing 

village headman carrying meolio meal on a wooden with the Trninatoda and thi Acanthocophala The 

plate On arriving at tho temple all knelt and part on tho Trematoda, by C Sprehn, moludee useful 

clapped hands ceremonially m greeting to the tabUs for tho discrimination of the 46 genera of 

ancestors The deputy then entered the temple and Monogonoa and of tho 144 genera of Digenea which 

sat on the ground After further clapping of hiuids have boon recorded from maruiu hosts taken m tho 

ho made offerings of tho moal, with an invocation ana of the North Sea and tho Baltic A total of 374 

to each of the pots m turn Tho procossion then spocies is recorded and the host of each is stated 

returned to the house from which it started At ']^e part on the Aounthooephala by D Wulker and 

the tune of the great offering and worship of tho J H Schuurmans Stekhoven, Jr , opens with an 

ancestors at the sowing season, they offer beer, admirable summary, in about thirty pages, of tho 

bananas and noo m addition to the mealie meal anatomy, life history and ecology of the group Lists 

They do not pray to the Supreme Being except follow of the mvertobrato and vertebrate hosts of 

when out hunting, in prolong^ drought or when the worms, and koys aro provided for oidmg the 

the mediome man has failed to moke a person well determination of the orders faimhes, genera and 

He IB too far away, and on ordinoiy occasions they species The characters of the fourteen genera and 

pray to the onoestors to mteroode with him, mstoad 29 species recorded from the area are oonoisely stated, 

of ^dressing him directly themselves Tins part includes 64 illustrations , there are 20 m 

tho part on the Trematoda 

Tutelary Deities in Lower Bengal A village shrine 

soored to two sister deities m a poddy field near Hawauan Cypneacca Dr 1; A Schildcr in his 
Qang&iaoift m the neighbourhood of Calcutta has paper Cypneacoa from Hawau” {Bmuae P Bt^top 
weontly been described by Dr Sunder Lai Hora Mutwm, Oeeanonal Popart, 10, No 3, 1933) m 
{J and Proe Anat Sac Bengal, N S 29, No 1) veetigates a large collection of 694 specimens and 19 

The two deitiea were installed m a small hut built species collected from Pearl and Honnea Reef, Laysan 

on a low mud platform like a Mohammedan tomb Island and Fnncb Fngates Shoal, Hawaii Most of 

They were represented by beantifVil clay figures, them are well known shoiU but thej are interenting 

dr oan ed m fine and gorgeously coloured clothes Tho as they show an extension m range of distribution, 

right arm of each was upraised m the attitude of and tho large number of individuals of many species 

benediction Nearby lad on the platform wore makes possible the mvestigation of local variability 

aoatteiod eorthra lamps and shells of oooo nuts by statistical methods The distribution of the 

showing that some sort of p&gd hod recently been Eratoid® (Ttivuiub) does not mdicate any peculianty 
performed there Inquiry ehoited the mformation With regard to the Cypneid®, however, it le evident 
that tile deitia were worshipped on a day convenient that the relatively lam or callous species have been 
to the whole vnllt^e m the Hindu month of Mdgk eoUected chiefly m iVenoh Ifrimtes Shoal and m 

(Januory-Februoiy) They are known as Old, JhoU Layian Island, whereas the smallor, less oolloos, or 

and Bdn Btbf Old and JMd are believed to be finely sculptured jpeoies occur chiefly in Pearl and 

awters, the former preoidlng over cholera, the latter Hermes Reef The diffnenoe. whioh is striking, 

over smalipox Tbeir woi^p seourae unmunity for mdioatee eooiogioal differenoea ui these islands, 

the village from these diseases Bdn BOA (ht the Lynewa auleidantata seems to hve equally well m 

pxldea of hm^lia worshipped to keoure protection both eovironmonta. There is no difference m the 

Rom Jungle beasts The te a «Ammnn alteir shells from Pearl and Hermes Reef All Eratoidis are 

for the whole village and the neoeesary artiolee are relatively amall The C^rprmda from Pearl and 

parbhaaed from a common ftand to which all Hermes Reef are of medium sue to small, or if larger 
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are always surpassed in sire by those from 
Vr^h Frigates Shoal and from Laysan Island, 
where moat species become laige to gigantic 

American Foranuaifera Dr Thomas Wayland 
Vaughan completes the description of the species of 
the genus LeptdocyclttM that have come into his 
bands during a number of years, thereby aiding m 
the solution of problems of geological correlation m 
the Mexic an Gulf and Caribbean region in Studies of 
American Species of Furaminifira of the Genus 
Leptdocycltna ’ (Smithsonian Miscellaneous Collne 
tions, 89 No 10 1033) The large and valuable 
material much of which was collect^ by the author 
himself from Mexico and Antigua helped by many 
othem, end the collections from Cuba contain 
numerous species, and the account of them is prac 
tioally complete These are from the Eocono, Oligo 
ceno and Antiguan formation Leptdoeydtna is found 
to vary enormously and the difficulty of defining 
certain spooiea is groat The variations are of two 
kmds, first the dilToronoe due to alternation of 
microsphorio and megalospheno generations, secondly 
the diflerenoo due to relative age Because of this 
large variation it is shown that many so called species 
are mvahd This paper, which is a very valuable one, 
IS illustrated by 32 photographic plates In the same 
periodical (Smithsonian Miscellaneous Collections, 89, 
No 11, 1933) Mr Donald Wmchester Uravoll de 
scribes some of the Tertiary larger Foraminifcra of 
Veneauela 

Bvoluuoiury and Mutative Degenerauon of Eyes in 
Gammands Recently obtamed results on the normal 
and mutant eyes of Oammanu chevreuxt (cf Wolsky 
and Huxley, Proe Roy &oc London, B, 114, 1934, 
see also Nati hjs, Februaiy 1 3 1932) maice it possible 
to compare the mutative degoneration of eyes with 
the evolutionary process of eye degeneration in 
GanunaridM This has been attempted by A Wolsky 
in a paper published in Hungarian (Math TemU 
Art fiudapeaf, 51 , 1934), which also gives a desenp 
tion of the loss of eyes in Ntphargus aggteUkvsnna, a 
recently discovered cave gommand from the Aggtelek 
cave in northern Hungaiy The findmgs on this 
species confirm the general view held by various 
authors (Schneider, Vejdovsky, Strauss), that the 
evolutionary process of eye degeneration m Gam 
mariils shows a centripetal tendency That is to say, 
the supeihcial elements of the eyes (crystalline cones) 
are affected first, and from these the degeneration 
proceeds towards deeper regions, finally affecting the 
optio ner\ e In Niphargua aggUUkienna the eyes arc 
entirely obhtorated, but traces of tho optic nerve are 
still present, although much reduced, and probably 
fused with elements of another nerve On the other 
hand, the eye reduction of Oommarus ekevroun 
mutants ( albmo tyiie) must be oonsidered os oentn 
fugal, bemuse the elements affected most ore the 
deeper ones (rotmula, optio nerve and optic tract), 
whereas the orystallmo cones, although highly 
degenerated are still present The embryologioal 
re^ts oonbrm this, and indicate that m ontogeny 
degeneration starts at the junction between the base 
of the eye and the brain, and proceeds m both 
directions from this centre Thus the comparison 
does not support tho view put forward by various 
authors (Banta, Nachteheim), that blmd oave species 
might have arisen from mutants with reduced eyes 
The mutations mvolved m evolutionary eye reduotion 


must have been of other types ttiaa thoae which occur 
under laboratory oonditioma 

Transtnusion of Streak Virus by a Leafhopper. At tlie 
East African Agncultural Reeearoh Station, Amani 
Dr H H Storey has shown that the leafhopper 
Cteadvlxna rubtla, transmits the vinis of streak 
disease from plant to plant of maire He has sinto 
found {Proe Roy 8oe , B, 112, 46) that this vector 
oapacity of the species is hereditary and that certain 
individuals do not possess it The hoppers when 
hatched are always non viruliferous and some of 
them arc incapable of natural infection Pure lines 
of active and inactive inseota were bred and crossed, 
tlic results of reciprocal crosses showing that tho 
vector ability is inherited as a simple domuiant sox 
linked Mendelian factor No difference could be 
found m the mouth parts of the two types In a 
further mvestigation {Proe Roy Soc , B, 113, 468) 
Dr Storey finds that after feeing on an infected 
plant the virus is present m the intestuie but soon 
disappears from the rectal oontents after they are 
voided In the ‘active insect the virus can alre bo 
detected in the blood whereas m an ‘inactive insect 
it IS confined to the mtestme The mtestino wall of 
the latter therefore resists tho passage of the virus 
but thu may bo overcome by puncturing the abdomen 
with a fine glass needle Some secondary mechanism 
must also be preemt since the frequency of sucoess 
with this method is higher m active than m inactive 
insects An insect onoo mfcctive remains so through 
out its life In another species, C zete the mactive 
racee were shown to be susceptible to mooulation by 
the same method 

Fusanutn Wilt of Asten A disease of Clhina asters, 
which gives symptoms very sunilar to those of foot 
rot’ or ‘block leg , has been found m England by 
Meesrs L Ogilvie and B O Mulligan {Oardenera' 
rkronicfr, March 31, 1934 p 215) Tlw causal fiingus 
of foot rot was not present, and it was ultimately 
found that the asters wore attacked by the fungus 
Fuaanum eongtulmana Two strauis of the parasite 
were foimd — var coUwtepAv, and var nugut 
Symptoms are most conspicuous when the plants 
form their first flower buds Black areas extend from 
the boss of the stem to tho flower stalks, whilst the 
leaves turn yellow The pluit ultimately wilts 
Trials with a large number of aster varieties have 
shown that English varieties are almost all sus 
oeptible, but an impoeing list of American varieties 
which arc resistant in Great Britam is given 
The disease appears to be the some os that Imown 
in the United States and m various European 
countries 

Fungi Destroying Leather. The condition known to 
the leather tr^e ns ‘red heat’ may cause loss to 
salted hides by producing thm spots of weak texture 
A study of the bacteria which cause this disease in 
Canada has been mode by A O Loohhead( Boctenal 
Studies on tho Red Discolouration of Salt^ Hides”, 
CanadumJ Rea , 10, No 3, pp 275-286, Blarch 1934) 
Two organisms were isolated — one was sunilar to 
Serratta aahnarta, which causes reddening of cured 
codfish m eastern Canada, and the other was ap- 
parently a new qieoies, named 8 aMtvrubra Botii 
organisma can live on aubstrate oontammg relatively 
large quantities of salt, and are proteol^io They 
are oonsidered to cause more damage than a speoiea 
of red holophilio sarohue which waa isolated from 
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Argeatine hide Non ohromogenio baotena were also 
uolated from salted hide, but eeem to be lees mjuriouH 
than those whioh produce the retl colour 

Submarine Valleys The submarine valleys of con 
tinental margins have generally been explained as 
having originated during a piriod of c mergencx and 
having retamed their form for one reason or another 
during subsequent submergence This origin at 
least in relation to the submarine valleys of the 
coast of southern California is questioned by the late 
Prof W M Davis m the Oeographical Renew for 
April Several of these valleys are continued to 
depths of 200-300 fathoms which is oonsidi rably 
lower than Daly s estimate of tlie glaiial lowermg of 
sea level Nor is there any evidince of iipliiaval or 
subsidence by that measure of height further 
ordmary depositional processes which are building up 
the shallow sea floor ought to have obliterated at 
least the inner port of these valleys but thi reverse 
IS true some process is keeping these valleys open 
Prof Davis termed these \all(yH submarine mock 
valleys smeo he does not bcluve they are due to 
subamal erosion He throws out the suggestion that 
the real explanation lies m a slow process of sub 
marine erosion m rock diamtegrated by a sea floor 
current due to some peculiaritj of coastal oonflgura 
tion and accelerated no doubt during stormy weather 
This submarine erosion or marosion as Prof Davis 
termed it might create a vallty in the couno of timo 
and meanwhile of course no sedimentation would 
occur in it but only on either side Monterey mock 
valley seventy miles south of the Golden Gate is 
cited as a typical example 

Arcluuctural Acouitia The issue of the Journal 0 / 
the Franklin Jnetitute for April contams the address 
delivered before the Institute in Dectmber by Dr 
Paul b Sabme on recent developments in nrchi 
teotural acoustics Smoe Prof Wallace babmo of 
Harvard the founder of the subject gave on address 
on It nineteen years ago great improvements have 
taken place in both the production and the measure 
ment of the intensity of sounds of all aiuhble fre 
quenoies mamly due to the vacuum tube and 
omplifler and wo now knw that th« response of the 
ear to a sound is proportional to the logarithm of 
the intensity of the soimd So for os sound insulation 
IS concerned it is now established that materials hkc 
felt reduce the sound transmitted through them to 
a much smaller extent than solid walls 4 in of felt 
giving less reduction than one mch of solid plaster 
The transmission through walls and partitions de 
pends on their forced vibrations, and the sound 
reduction produced by them is very nearly pro 
portional to the cube of the weight per square foot 
of wall In the case of double walls or partitions 
structural connexion between the two should be 
avoided and one of them should be of tho heavy and 
the other of the light type 

Isotopic Separstioa by Electrolysis of Water It is 
known that the lighter hydrogen isotope is evolved 
tveferentially when mi alkaline solution is electro 
lysed, and Polonyi has concluded that this is due 
to a difference of oveipotential for the deposition of 
H* and H* on tho cathode R H Fowler {Proo 
Roy Soe , A April) has examhsnd alternative 
mechanisms for tho preferential evolution He wntes 
equations for the oonoentration of hydrogwi ions in 
dfflerent ports of the cell m steady elootrolysis The I 


self diffusion of the water is apparently sufficient to 
keep the ratio of heavy to li^t hydrogen normal 
near the cathode in spiU of tho different mobilities 
of the ions In addition to the mechanism proposed 
by Polanyi, however there may be differential rates 
of nioleoiile formation by combination of atoms at 
the cathode surface It may bo noti d that Polanyi s 
merhanism is not oonsonant with Gum« y s theory 
of ekctrolysiH wh le thi theory is not inconsistent 
with the altomativo explanation 

Crystal Structure of the Hcuslcr Alloys The Heusler 
alloys are remarkabli in that they becnime feito 
magnetic after suitable heat tnatment although 
they c ontain onl> non forromagnetic elements (copper 
manganese and aluminium) A J Bradley and I W 
Rod^m {Proc Roy Soc A April) have investigated 
tho alloys by \ ray crystallography in order to find 
if thf ferromagnetic behaviour is correlatod with a 
particular ciystal stnicture The annealed alloys 
(non magnetic) mainly show a structure like that of 
a Y brass but tho quenched specimens (magnetic) 
show a bod> cintred cubic structure with a face 
centred cubic superlattice The further investigation 
of this structure was 1 arricd out by careful intensity 
mi asiiremi nts on powder photographs It was found 
possibln to distinguish the positions of the copper 
and mongani si atoms by observing tho powder 
patterns with non i ujiper and rinc K radiation smee 
the scattering power of an atom for X rays vanes 
rather rapidly m th n iighbourhood of an absorption 
edge This is a new methoil which may have important 
applications The magnetic alloys have a structure 
m which copper manganese and aluminium atoms 
oocupy quit! definite positions m tho lattice but 
when the composition of the alloy differs from 
CU|MnAI the p mitions normally occupied by atoms of 
one element moy bo n placed according to definite 
rules by those of another the structure remammg 
h Imogen oiis 

Lubneabng Grease Choiie between grease and oil 
18 a vital problem in mdustnal plant lubrication to day 
and lamiut be mode without a comprehensive know 
ledge of physical charact* nstios and behaviour of tho 
lubricants in question os well as an understanding 
of prevailuig operating conditions Much work 
alre^y done on lubrioatmg oils has led to their 
several vanitiis being classifleel and their oharao 
teristics standardised With greases however this 
IS not the case since until recently they were re 
garded merely as an outlet for by products of the 
petroleum industry and not assessed on their true 
value as lubricants H b (larliok n a paper read 
on May 8 before a meetmg of the Institution of 
Petroleum Technologists stated that the most con 
vonient method of clnssitication >if greases is according 
to tho soap used in their manufiicture thus, the 
mam types are lime soda lead and aluminium base 
greases with a fifth class of niisn lloneous types and 
special products In all oases consistency melting 
point (flow jioint) stability both in storage and in 
use colour odour and load carry mg capacity of 
greases should bo determmed under known condi 
tions and by accepted methods before application 
and m ciroiimstanceH where tho manufacturer or 
user may require fuller information, exhaustive 
physical and chemical analyses should be earned out 
Unfortunately research -on lubnoating greases has 
not yet reached a point where standard methods of 
testmg can be fixed 
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The Royal Observatory, Greenwich 


AmOTAL VUITATIOM 


T he annual meeting of the Board of Viaiton of 
the Ro^ Obeervatoiy, Greenwich, waa held 
on June 2 The outatandmg feature of the rqiort, 
preaented by the Aatronomer Royal, Dr H Spenoer 
Jonee, is the announoement of the completion and 
erection of the new 36 in reflector the gift of Mr W 
Johnston Yapp The new telescope was formally 
opened by the First Lord of the Admiralty on the 
afternoon following the Board meeting 
On the occasion of the formal opening. Dr Spenoer 
Jones roforrod to the generosity of the donor, and to 
^ fact of the gift having been made m recognition 
of the work of his predecessor Sir Frank Dyson The 
telesoopo is not, of course, nearly so laige os the giant 
reflectors m use m the Umted States, but it is os loige 
as might profltably be installed at Oreenwich, on the 
fringe of tlie great smoke cloud of London As an 
instance of E^rson’s eagerness m following up new 
avenues of astronomic^ work. Dr Spenoer Jonee 
remmded his hearers that during the ^rkest hours 
of the War Sir Frank organised an eclipse expedition 
in order to make use of tM favourable eclipse of 1910 
at which the general relativity theory might be 
tested Despite the short mterval which elapsed 
between the end of the War and the eclipse and 
despite the great difficulties of the times, an expedi 
tion was aucoessfully organised parties toing 
sent from Greenwich and fVom Cambridge The 
success of those expeditions m establishing the 
observational evidence for the general relativity ir 
well known 

Sir hrank Dyson who spoke next, paid a tribute 
to the keenness and enthusiasm of his staff, which 
he said, had contributed very materially to the ^ 
gress of the Observatory unider his diction ^e 
First Lord then formally accepted the gift on behalf 
of the Admiralty whu^, he said, is very proud of 
its connexion with Greenwich 
The new telescope is ftiUy described m the May 
issue of the Obaervatory, and also in the Engineer of 
May 18 and 26 by courtesy of which wo arc repro 
duoing a general view of the instrument (Fig 1) It 
may to s^ here tliat the great mirror, which was 
oast by the Parsons Optical Gloss Co Derby, is of 
36 m aperture and has a focal length of 16 ft The 
instrument is mtended pnmarily for use m the 
Cassegram form and there is a hole 7mm diomotor, 
m the great mirror The seoondaiy mirrors, of which 
there wo two are made of fused quarts The 
secondary mirror which is m use at preemt is convex 
and has an aperture of 7 m and a focal length of 
30 m Set 30 m inside the prmoipal focus of the 
great mirror it sends a parallel beam on to a slitlcss 
apeotrograph The alternative seoondaiy mirror is 
sJao convex but has a diameter of 1 1 m and a focus 
of 76 76 m U trill be set 60 m inside the principal 
focus and wiH to used to protect a real image of a 
star on to the sht of a sht spectrognqih The 
equivalent focal length of this arrangement is 
46ft 

The slitless spectrograph is aotuoUy m use It was 
oonstmeted by Messrs Hilger, Ltd It takes a 6 m 
parallel beam through a single 46” pnsm The re 
^nacted beam is focused by a 0 m concave mirror of 


36 m focus placed about 36 m behmd the pnsm 
The returning rays are deflected by a flat to a camera 
at the Bide of the qieotrograph The use of a mirror 
instead of a lens is designed to give perfect focus over 
a large range of wave lengths, as the instrument will 
to us^ to oontmue the Greenwich work on colour 
temperatures of stars The light grasp of the com 
bination of telescope and spectrograph is such that 
a well exposed spectrogram of a star of magnitude 3 0 
IS obtauiM m three mmutes The mstrument was 
brought mto use on April 20, and the report of the 
Astronomer Royal mentions that 10 oompansons of 
12 stars with standard stars (for colour temperature) 
have been secured on four nights Attention will to 
concentrated on stars from types O to AO down to 
the fifth magiutude 

The moimting of the telescope is the modified 
English form A long polar axis is supported by 
piers resting on very solid concrete foundations at 
the north a^ south ends and oomes a oroeshoad to 
which tho telesoopo is attached The general arrange 
ment resembles the mounting of the 72 m reflector 
at Victoria B C , but the Greenwich polar axis is so 
long — 21 ft — that the whole telescope can pass 
imder it if desued All the bearings are m ball races 
and the telescope moves with great ease It can to 
turned m Right Asoension and Doolination by electric 
motors both quick and slow motions being provided 
m each oo ordmate The telescope proper consists of 
a heavy casting to which is attach^ the mirror cell 
and an open work tube which submAs the secondary 
convex mirror The dome is ui diameter and 

providoe ample room m which tc work the telescope 
It IS built of a steel frame covered with papier raA^4 
and sheathed with copper The dome is rotated by 
a oontmuous coble opiated by an clectno motor 
There is a silvering room for the great mirror, whirh 
will to earned there on a special trolley 

The instrument is by Messrs Grubb, Parsons and 
Co and the building was erected by the Civil 
Engmeers Department of the Admiralty A slit 
spirograph tos been designed for use with tho 
instrument This will have three pnsms made of a 
glass transparent in the ultra violet, but an altema 
tive camera for use with one pnsm alone will to 
provided 

Turning to other features m the Astronomer 
Royals report it is noted that progress has been 
made with the new transit cuwle, ^ich is tomg 
constructed by Messrs Cooke, Trouj^ton and Simms 
Ltd The house for this instrument has already been 
oreetod This is semi oylindnoal m shim, the axis 
of the cylinder coinciding with that of the transit 
circle and the mtenor diameter being 30 ft Two 
shutters, which are opened by electnc motors, give 
on aperture of 8 ft m the median The housing is 
covered with copper sheeting over a layer of com 
pressed cork slabs, three inches thick, to give thermal 
insulation 

During the post year, meridian observationa of the 
sun were secured on 148 days and of ttie mocn on 
100 days The mean correction to the moon’s longi 
tude from Brown’s tables has decreased still fhrther 
It is now +4 2* Two hundred and eif^teen plates 
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for latitude variation were taken with the Cookaon 
floating teleooope, and 3S8 obaervationa of 217 
double Stan were eeoured with the 28 in equatonal 
The parallaxes of S2 stars were determined 
The woric with the 30 in reflector on the colour 
temperatures of the etars was continued until the Yapp 
reflector was reedy to supersede the older instrument 
Attmtion has been concentrated on re determining 
the sero pomt of the Greenwich colour temperature 
system The acetylene burner formerly employed 


of the sun have been obtained on 271 days, and 
observations with the speotrohelioscope on IW days 
The frequency curves of the Greenwich observations 
of radial volooitios of dark floeouli associated with 
sunspots have boon plotted and are found to be m 
agreement with the pnidictions of Chandrasdehar’s 
recent theory of tho onromosphere Sunspot activity 
has been slight Thn new sunspot cycle however, 
appears defimtely to have eommenoed Magnetic and 
meteorological records have been kept, as usual, by 



baa been replaced by an Osram unifilar tungsten 
filament vaouum lamp, which was calibrated at tho 
National Physical Laboratory at tho beginning and 
at the end of the programme The oombmed results 
of the old and now determinations of colour 
temperature of standard stars, which agree very well 
with one another, give a temperotusa of ISOOO” K 
for AO stars 

The measurement of plates taken at the 1030-31 
oi4Msi%n of Eros is prooeeding Photo hehognqihs 


the Observatory tho fonner having been secured at 
the magnetic station at Abinger Tho mean magnetic 
eloments for 1933 at Abuiger wore Declination, 
11“ 81 7 W , Horiaontal Force 0 18632, Vertical 
Force 0 t2042 Dip 66° 39 4 
As IS well known, last year was marked m 
Great Bntam by a great scarcity of ramfall 
The total rainfsil at Groenwich for twelve months 
ending 1934, Apnl 30, was 16 96 m , which is 7 28 m 
less than the average for the years 1841-1916 In 
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VI* w of special interest attached to observing con 
ditions in England apropos the advisability or other 
wise of erecting large telescopes in Great Britain 
rather than in South Africa it may bo noted Giat the 
sky was completely imclouded on 41 nights only in 
the entire year 

Special interest w attached to the time determina 
tions at Greenwich during the past year as an 
international longitude prograram* was organised in 
October November 1033 m which Greenwich took 
an active part A now typo of chronograph with a 
very light syphon pen and a tape ruiming at 2 6 cm 
per HOC instead of the old fashioned barrel has been 
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installed It is now estimated that the probable error 
to bo attached to each determination of time is 
0 010> but that there are still personal equations to 
be attached to individual obHervera in ^ite of the 
use of the moving wire micromotor Two of the 
routme observers differ from one another by 0 04* 
At present the mean of three regular observers is 
taken as standard for Greenwich Mean Time It is 
hoped to construct a personal equation machme m 
the Aiture Meanwhile a cathode ray oscillograph 
has boon purchased with which it is mtendod to 
mvostigate time lags in the reception of wireless time 
signals R V d R W 


Spectroscopically 

A HOUI ton years ago Messrs Adam Hilger i 
L Ltd , tho well known firm of optical instru 1 
ment makers first undertook to place on the market I 
Hubstanoes of a high degree of purity such as could 
be rehod upon for the exaotmg requirements of 
speotroscopio work It was intended that such 
supplies should not only be tho purest obtainable 
by modern technique but should also be aooom 
ponied by a detailed report of tlie exact amounts of 
residual impurities as measured by both chemical 
and spectrasoopio methods In some oases mdeed 
so pure have boon the products obtained that only 
quantitative speotrosoopio analysis has been avail 
able Messrs Hilger have obtained their supplies 
from Mpecialists m all parte of Europe and the 
United Statos and they have been produced m the 
laboratories of univermties teohmoal institutes 
mdustnol works and of private individuals as well 
as from the National Physical Laboratory 

Up to 1032 metals alone had been produced but 
recently oxides and salts have been added to the list 
Of these highly punfied materials some twenty two 
are metals eleven are rare earths and the remamder 
arc largely commoner salts and oxides The mogni 
tude of this achievement and the considerable 
advance m the teohmque of both preparation and 
analysis made m recent years may perhaps best be 
judg^ from the foots relating to a few typical 
substances 

Manganue This metal has been pn^mred m the 
National Physical Laboratory oooordmg to the 
formula of Dr M V Gayler A high frequency 
induction furnace is used to distil the metal at 
a temperature just above its melting point 
(1244° ± 3° C ) at a pressure of one or two mm 
Bnttle silver grey nuggets obtamed m this way were 
found to have a purity of 99 99 per cent Ihe 
prmoiple impunties were alummium (0 0003 per 
cent) uron (0 0024 per cent) rutrogen (0 0027 per 
oent) and phosphorus (0 0007 per cent) 

Oermatmm has boon prepared m the laboratories 
of the Sir John Cass Teohmoal Institute of at least 
99 OSperciintpunty The impurities found were iron 
(less than 0 001 per oent) and sulphur (0 002 per oent) 
Cadtiuum mnd Ztne Both of these are of exoep 
tional purity, namely, of more than 99 999 per oent 
The smo contains copper (less than 0 0001 per oent) j 
lead (about 0 0002 per cent), and slight traces of 
oaknum and iron ^nie oadnuum oontains traoes of 
bismuth, lead and oopper in each oose to on extent 
of less than one port m a nullion 
ColumbvHm of 99 8 per oent purity has been 


Pure Substances 

prepared According to Dr W F Meggers the metal 
IB free from tho frequently associated elements 
vanadium tantalum xiroonium and molybdenum 
and contams as impurity chiefiy tm — which is not 
of great moonvenienoe from a speotrosoopio pomt of 
view 

Iron rods obtained eleotrolytioally with a puntj 
of 99 90 per oent are available Thw contain 0 02 
per cent of non metals (of no speotrosoopic interest) 
nihoon (0 01 per oent) and 0 01 per oent of various 
metals of which full details are supplied 

Silver with a purity of 99 999 per oent is probablj 
one of the purest substaneos produced It lias been 
freed entirely frpm oopper and oontains as residual 
impurity ohiefiy oaloium 

Oallium with a punty of 99 938 per cent which 
oontains only 0 03 per oent of sine is probably the 
purest specimen of this element so far produced 

Copper rods of 99 984 per oeot purity have boon 
obtained Of the impurities oxygen aeoounte for 
0 03 per oent and the reqiamder is constituted of 
various metals m ywy small amount#. Very recently 
Messrs Hilger have obtamed •mhos of oopper of 
which the impurities are only about one twentieth 
those quoted above 

We turn now to a few chemical compounds which 
are made available under the trade name of Speepure 
Bubetanoes 

Ber^ium Oxide and CMonde of 99 99 per oent 
punty oontam only iron (0 000 per oent) with a 
trace of sodium and a mmute trace of magnesium 
These compounds have been hitherto very rare in 
a highly punfied form 

Calcium Chlonde is notable for its high general 
punty of 99 998 per oent and eepMially for its com 
plete freedom from strontium ^o latter achieve 
ment must be rare if not luuque smoe HOnigsohmid s 
recent atomic weight deternunation was made on 
material not quite free from strontium 

Similarly ehlondes of strontium alummium and 
cobalt and also powdored silica all of 99 99 per 
oent punty can be supphed Lead nitrate with a 
punty of 99 999 per cent and containing only traoea 
of bismuth oopper and antimony is also note 
worthy 

Thm illustrations will suffice to show the exoellsnoe 
and ranm of the matenals now available A new 
standard of punty has bem mtroduoed on an exten 
sive scale, and Messrs Adam Hilger deserve the 
congratulations and thanks of physiotete and ohuniste 
alilm for their enterprise and its well mented suooess 
R C JommoN 



June 9, 1934 


NATURE 


Heavy Hydrogen 

T he April iMua of the Journal of the Amertean 
Ohemteal Sootety oontaina tome oommimicAtionB 
on the subject of heavy hydrogen and heavy 
water (names used by the authors) H 8 Taylor 
and Selwood announce an error in the calibration of 
apparatus which makes the viscosity previously 
reported erroneous , the correct value is 12 6 milh 
poises at 20° The ratio of specific gravities of heavy 
and light waters at 2S° is 1 1079 whilst Lewis and 
Luten give 1 lOM Pure D,0 apparently readily 
takes up moisture from the atmosphere The ratio 
D,0/H|0 m natural water is about 1 m 0000-6000 
in agreement with the mass spectrograph results of 
BloeJcney and Gould 

Dole re^rta tliat the water formed by the c im 
busturn of koroBono benzene and honey was 7 8 
and 4 parts per million respectivdy heavier than 
ordmary water whilst Washburn and Smith hud 
found that water from the combined hydrogen of a 
willow tree was 6 to 6 parts per million heavier 
G N Lewis and Hannon show that the vapour 
pressures of mixtures of H) and HJ approximate 
closely to Raoult s law and the temperature at which 
freezing begins also proved to bo nearly linear with 
the mole fraction While the sohd phase is richer m 
H{ than the hquid the difference is not groat say 
0 66 mole fraction for the solid when that of the 
liquid 18 0 60 

The same mvestigators also report measurements 
of the vapour pressures of pure UJ and mixtures of 
HJ and H} m a separate communication The 
triple pomt df HJ w 46 40 cm and 18 66° iC An 
equation of state for HJ is to bo published later 
When HfO is treated with sodium a considerable , 
amount of H| is present which came from the I 
sodium Lewis and Sohutz have measured the vapour 
pressures of hquid and solid HKIN those of 
liquid H»CN differ very little from th we of H‘CN 
The freezing point of HK^N is 269°A and of 
H*CN 261^ 

The same expenmenters find that the ionisation 
constant of deutaoetic acid in heavy water is loss 
than one third as great as that for ordinary acetic 
acid m common water which mdioates that (H')+ is 
much more firmly held by a pair of electrons of 
another atom thw is a proton 


University and Educational Intelligence 

Cakbridob — ^Mr A J Berry of Downing College 
has been ^ipomted University lecturer m chemistry 
and Dr C P Snow of Christ s College University 
demonstrator m chemistiy Mr J A Ramsay of 
OonviUe and Caius Coluw has been appomtod 
University demonstrator in expenmontal zoology 
J H HaUiday of Downing College andJ £ Everett 
of St John s College have been nominated to use 
the Umversitys table at the Zoological Station at 
Naples 

Apnhoations for the E O Iieamsides scholarship 
for olmioal research on the organic diseases of the 
nervous system must be sent to the Registraiy before 
June 27 

The Master and fellows of Pembroke College 
announce that the Stokes studentship, of the annual 
value of £400-460, will shortly become vacant 
^ndidates should send their plications to the 
Master before June 28 They must have shown 


capacity for research m mathematical or expenmental 
physios or m subjects cognate thereto such as physical 
ohmistry or the study of physical laws m relation to 
living matter 

OxTOBD — In presentmg Dr Edwin Powell Hubble 
of the Mount Wilson Observatory for the honorary 
degree of D bo on May 29 the Public Orator Mr C 
Bailey recalled the fact that Dr Hubble is a 
former Rhoilus sch lar at Oxford Referring to the 
great telescope at Mount Wilson as a structure 
worthy of giants he directed attention to Dr 
Hubbles researches on remote nebuhe and made 
especial mention of his conclusions as to the speed 
with which they are retiring from our view The 
Vico Chancellor addressed Dr Miibblo as illustrious 
among the illustrious mastors of astronomy and as 
a revealer by his penetrating sagacity of the secrets 
of the universe 

Mr Battiscombe Gunn curator of the Egjqitian 
bection of the Univemity Museum Philadelphia has 
been appomtod professor of egyptology m the Univer 
sity to hold office from October 1 


Thk Seionoe bcholarshipi Committee of the Royal 
Commission for the Lxhibition of 1861 have made 
the following appomtments to senior studentships 
for 1934 — On the recommen Istion of the University 
of Cambndge Mr ( H Wad Imgton for research 
m biology and Dr C B O Mohr for meearoh m 
physios On the recommendation of thi Impenal 
College of Soionoe Ixindon Dr J D Solomon for 
research m geology On the recommendation i f the 
University of Oxford Mr 8 G Hooker for research 
m applied mathematics On the recommendation of 
the University of Aberdein Dr D J Bell for 
reseanh in physiology 

UNivaRsirr Collbob London contmues to attract 
students from all parts of the world m moreasing 
numbers Its recently issued annual report shows 
that of 3 121 students enrolled m 1932-33 66 per 
cent were from homes withm 30 miles of the College 
24 per cent from elsewhere in the British Isles 9 per 
cent from the rest of the Fmpire and 11 per emt 
from the rest of the world India Ceylon and Burma 
contributed 109 (mcluding 67 post graduate and 
research students) China and Japan 24 Palestme 
10 four other Asiatic countries 22 Germany 66 
(mcluding 12 vacation course students) Scanduia 
vian countries 30 Holland and Belgium 26 Switzer 
land 23 France 20 Italy 16 thirteen other European 
coimtriee 00 the United States 46 (Canada 16 
West Indies 12 Aiutraha and New Zealand 41 (33 
postgraduate) South Vfriia 20 hgypt 19 seven 
other African countnea 10 The total number of 
postgraduate and research students was 496 being 
31 more than in the preceding year The medic^ 
student enrolment also show^ a notable increase 
from 200 to 280 The most conspicuous decrease 
was m the department of fine arts from 299 to 263 
chiefly women The oorolment of students for the 
current session up to January 81 was 8 000 as com 
pored with 2 862 at the oorrespondmg date of 1938 
^e report refers to the completion of the new 
accommodation for the reorganised Department of 
Zoology and Comparative Anatomy which it is 
claimed is ahke m planning and equipment second 
to none in Great Bntam 
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Saence News a Century Ago 

H.M S. Btogb cnttn the Pacific 

For about two and a half yean, H M 8 BaagU 
under Capt FitaRoy had engaged on the 

exploration of the eastern shores of ^uth Amenoa 
including Patagonia, the Falkland Islands and 
Tierra del Fuego , but in June 1884 tho ship passed 
from the Atlantic to the Paoifio and started on that 
part of her voyage which was to carry her to Tahiti, 
Now Zealand, Australia and home by the Capo of 
Oood Hope Weighing anchor on June 8, tho vessel 
left Port Famine and proceeded down tho Magdalen 
Channel, “that gloomy passage which*', says Darwin. 
‘ I have before allud^ to, as appearing to lead to 
another and worse world" On the evenmg of that 
day the ship anchoied at Capo Turn close to Mount 
Sarmionto the highest peak in Tierra del Fuego and 
the passage was resumed next day m good weather 
By night, however, the western part of the channel 
h^ bwn reached, “but the water was so deep that 
no anchorage could be found We wore m oonsequence 
obhgod to stand off and on m this narrow arm of 
the sea, during a piteh dark night of fourtem hours 
long” On June 10 Oorwm says. In the morning 
we made the lost of our way mto the open Paciho 
The western coast generally consists of low. rounded 
barren hills of graiute and greenstone 8ir J Nar 
borough called one part South Desolation bocaiise 
it IB 'so desolate a land to behold’, and well mdeed 
might he say au One aig^t of such a coast is 
enough to moke a landsman droom for a week about 
shipwrecks, peril and death , and with this si^t 
we bode farewell for ever to Tierra del Fuego ’ 


extraordmory bill and sold the debris hy auetMO 
Fortunately the object gloM was not destroyed. In 
1862, South presented it to Tnmty College, Dublin, 
and it was afterwards used by BrOnnow and Ball 
at tho Dunsmk Observatory 

Thiloner*! Bi^runents on Csrbomc Acid 
Faraday succeeded m 1828 m hquefymg carbonic 
acid, and m 1884 Thiloner obtain^ it m the solid 
form of 'snow* Thiloner, the details of whose life 
do not appear to be known, oontnbuted several 
papers to the Pons Academy of Sciences, one of 
which was read on June 16, 1834 In a report of 
this paper the Athmanm said "M Ihilorier 
presented for inspection a maohme for obtaining 
chemically, and m a short tune, a quart of carbomo 
acid the memoir presented a variety of experiments 
upon this almost mtonmUe hquid. smoe it con only 
be procured m vqpseu hermetically sealed M 
Ihiloner announces that in gases the pressures at 
different degrees of temperature do not oorrespond 
with the densities, as is generally believed Liquid 
carbonic acid, he says, is of all bodies, that whuh 
dilates and contracts itself the most under tho 
influence of atmosphonc variations m temperature 
Its enormous power of dilation pomte it out as a 
new principle of movement far more powerfiil than 
any hitherto apphed It is also the liquid that 

pr^uoes the greatest depression of temperature 
Directing a jet of it on the ball of a thermometer of 
spints of wme, it reduced it to 75® below aero, the 
greatest depression hitherto observed being 68® 
M Thiloner mtends to apply this liquid to an air 
gun ” 


Sir James South's Telescope 

In his autobiography. Airy records that on June 
14, 1834, I went to London, I believe for the pur 
pose of trying the mounting of South’s telescope as 
it had been strengthened ^ Mr Simms by Shoep 
shanks s suggestions I was subsequently in ooire 
spondenoe with Sheepshanks on the subject of 
Arbitration on South’s Telesoope, and my giving 
evidence on it On July 29th, as I was shortly going 
away, I wrote him a Report on the Telescope to be 
used m case of my absence The award, which was 
mven m December, was entirely m favour of Simms ” 
South, who was bom m 1786 and died m 1867, was 
a London surgeon who through his friendship with 
Joseph Huddart (1741-1816) became an amateur 
astronomer His first observatory was m Bouthwaric 
and hiB second, built m 1826, on Campden Hill, 
Kensington, whore he had a “prmoely collection of 
instruments such as have never yet fallen to the 
lot of a pnvate individual’’ His work gamed for 
him the Copley Medal m 1826 and the presidency of 
the Royal Astronomical Society m 1829 About 
this time he purchased a 12 m object glass made by 
Cauohoix from glass supplied by Quinand, 
employed Edward Troughton (1768-1836), then m 
partnership with William Simms (1798-1860), to 
oonstruot an eqijatorial telesoope for it The mount 
mg unfortunately did not prove suooeesful, and after 
an attempt at s^itration the matter went mto the 
courts and led to the most remarkable astronomioal 


trial which ever took place m England’’ South, 
who was of a veiy htigious nature, was so embittered 
by losmg the case that he broke up the mstrument, 
placaided the walls of his observatory with on 


Sooetics and Academies 

London 

Royal Soaety, May 81 A F W Hdcodm Develop 
ment of blood vessels in the hesul of the ohiidc The 
development of both arteries and veins m the head 
of tho chide from tho stage of two days of moubation 
to that of hatching is described, thus oontmuing the 
previous account of Sabm, whose methods have been 
employed m the present study The sunultoneous 
study of both artenes and vema has thrown light on 
the well known fact that one type of vessel tends to 
accompany tho other m adult anatomy Frewently 
a nerve sw enters mto this rdatioiidim Such a 
complex has been found, m the head of the duck, to 
develop from a capillary plexus developed along the 
course of a nerve, out of which both an arterial and 
a venous ohaonel difterentiate There is evidenoe 
that m other vertebrates, and m other legtons of the 
body, similar developmental p r oo o see o take place 
Questions of vascular homology, and current tlmnes 
on the devdopmental mediomcs of the oirculato^ 

r im are discussed m the light of the foots whxm 
study discloses The suitabihty of the embryonic 
vascular system as an object of experimental onbiyo 
logical sti^ IS stressed A Fabxab, L FaBK&a and 
J Yddkin Decomposition of sodnim formate by 
bacterium ooli m the pres e nce of heavy water The 
isotopio oonnioaition of the hydrogen evolved firom 
nuxtures of heavy and ordinary waters with sodium 
formate by Uie action of thu organism has been 
analysed Its composition is defined by the e(piili> 
brnim H|0 + HD si HOD + H, Since the gu 
liberated is m equilibrium as ddined by the equatam 
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Ht + D| •* SHDt th« genmlfy aooepted mode of 
deocnnpoaition of aodium foimate by the hydrogen 
lyaae miufe be wrong end either atonw or radioala 
muet be mvohred Palladium Uaok behaves m a 
sunilar rnAnnur xhe importance of this equihbrium 
m the preferential liberation of light hydrc^;en m 
eleotrol^io and ohemioal reaotioiw la emphaaued 

Pabis 

Academy of Scwnces, April 9 {CJt , 198, 1329-1372) 
Hxmby La CHATBuaB The law of the duplaoement 
of ohemioal equihbnum Reply to M Posthumua 
CHABnas Bichbt The growth m ton years of the 
towns and peoples of Europe, Asia and Amenoa 
The rate of moreaso of the pure white races in only 
one fifth to one sixth of the yellow or mixed raoea 
Amongst the pure white raoes, the Europeans have 
the smallest rate of moroaae Ckablbs Nicouji and 
Mkb HAidUiB Sparrow The oxistenoe of a typhus 
virus m Tunis rats The oharaotor of this virus 
J Haao Certain problems of the theory of harmonic 
functions Hxmbi Dxvauz and Jkan Cayrkc Tho 
eleotnoal oonduotivity of thm shoeta of oopper 
sulphide obtamed at ^e surfhoe of ooppor solutions 
topper sulphide films of thickncM 100-200 A show 
metalbo a^ not eleotrolytio oonduotivity This 
oonduotivity is much leas (1/3,000 to 1/0,000). than 
the oonduotivity of solid oopper sulphido E ^os 
The decomposition of a pseudo variety by a closed 
subensemble B on KxrAkjAbt6 l^e similitudes 
of apaoe Kasiwir Zarakkirwioz The conformal 
representation of a doubly oonnex domam on a 
oiroular ring ScioBsmirn The determination of a 
pazabolio o^it by the method of Laplaoe Leusohner 
J WiNTBB Tlie refiraotive indices of electronic 
waves Mixb Smomra CAnxinui The meandns 
oenoe of oertam seipentmes after their dehydration 
V Aqatoitoit and Q JotTBAvsKY The thermal 
analysis of soils of Turns Hbbby Hubert The 
distributions of air currents m tropical cyclones O 
PoMTiBB and R Abthony Conoming tho morpho 
logical evolution of the molars m mastodons of the 
senes of Tebrabahdon mgutttdau Oxobobs Tbut 
PAUT and SAbabtixk Pabtao The mfluenoe on 
plants of the apphoation of eleotnoal currents by 
oontaots Aooording to the mode of apphoation, the 
growth of plants can be either aooelwat^ or retarded 
by eleotno currents Lfioir Paubay and Mub 
Ankb Mabib Lxfbbquxub The constitution of 
essence of carrot O Maibnoob New observations 
ooneemi^ the etiology of boyoud Mkx BABTHturanr 
and R Wour The distnbution of oakuum and 
magnesnim in the organs of the dog 

April le (OR, 198,^1373-1464) R Fossx, 
P B Thokas and P db Qbabvb Lnvorotatory 
allantom Natural or artificial allantoin is a 
raoemio oompound The preparation and isolation 
of the lievorotatory form by the action of allantoinase 
from soya is desonbed J L Walsh Interpolation 
by rational ftmotiona R Habbt A propowd law 
for oonqileting the laws of friotion A supifiementary 
oonditian u suggested capable of resolving the 
mdetennmate case known as the Pamlevd paradox 
Jbab LooHAtr The nnpoaoibihty, m space of three 
dimensions, of oonstruoting a ratioqid mechanics 
capable of r o pr o eenting with certainty all observable 
p hen o m e n a Jaoqum Vaibhbi Tbs vortex 
phenomena below an aerial screw Hax Sbbxuyb 


Tbe mechanism of shook in explosion moton 
Arguments opposed to the peroxide theory as to the 
cause of knocking E Jououwr Remarks on the 
preceding paper Kmr.x Bxlot The pulsation of 
stars with oonstant ellipsoidal volume and variable 
flattening Hxnbi Minxub The apphoation of two 
methods of study of the galactic rotation of ihe B 
stars A Buhl The extreme mdetermination of 
oertam propagations connected with Sohrfidinger’s 
equation R ZaIioit The tensonal form of 
undulatory meohamoa Nicolas dx KoLOSSOwaxY 
and W W Uoowbvko The determination of the 
specific heats of liquids Ny Tsi ZA and Tsibn 
Ldto Chao The development of electnoity by 
torsion in quarts crystals Mt.t.x Suxakmb Veil 
Some anodic oxidationa m gelatmn Hubxbt 
Uarbioux New results on the green line of the 
non polar aurora m the night sky Jbab Bxoqubbxl 
W J DX Haas and J Van dxh Handbl The 
paramagnetic rotatory power and the law of magnet 
isation of tysomto m the direction of the optic axis 
at very low temperatures RknH Coustal The 
action of the silent eleotno discharm on the fdios 
phoresoenoe of certam alkaline earth sulphides A 
description of ohangos m the lununosity of phos 
phoresoent sulphides produced by the silent dis 
charge P Savhl Tbe oomplox radiation excited 
by the a pcu^ioles m light bodies Louis M3dabd 
Tbe Raman eSoot of the hydroxyl radical A Raman 
band about 3000-8600 om has been observed with 
water, sulphuno nitno and phosphono acids, and 
SIX alcohols Hence this band is not peoubar to water 
but IS shown by liquids the moleinile of which m 
eludes the (OH) group H Stindlbb A new 
property of sutetanoes possessing the structural 
number S6 J PxBiixu The thermochemistry of 
aqueous solutions of the sulphates of xmo, ahimmium 
and manganese Paul Momdain Honval The 
crystalbsation of vitreous bodies Study of the 
metastable crystalline forms of sulphur and selemum 
PiooH The ohemioal properties of the titamum 
sulphides Hxnbi Moubbu and Abicand ICabib ob 
FioQuxufOMT A new mode of formation of phos 
phorus mtnde PtN| Dbsxabouz The stabihty 
of the rntrooellulosee Study of the saponifioation 
hydrolysis and combustion m dilute mine acid 
D Libxrhann Tbe supposed tnaiylorthosulphurous 
acids of Riohter Roobb Pxbbot Tbe action of 
nitrosyl ohlonde on some aromatic hydrocarbons At 
160° C , the hydrocarbons studied reacted aooording to 
the equation RH + 2NOC1 - 2NO + RCl + HCl 
M T.wsbrx and Mr.i.x O Oloxz Some stannomo 
acids O Dabxbns and Maoxnob Hbybb A new 
method of synthesis of p-qiunohne bases oontaining 
alkyl groups m the pyndme nng J A Oautibb 
Tbe ohlonde of a hydroxypbenethylpyndimum and 
of N-a hydroxyiflienethyl a pyndone G LBikvBX 
and Ch Dxsobbz Contnbution to tho study of the 
organic sulf^ides Mabcel Matbibu Two remarks 
on the structure of cellulose and its denvatives 
OoNBAD Kiuan Teotomo and volcanic phenomena 
m the Ajjer (Centra Sahara) H Vautbin Con 
tnbntion to the study of the Jurassic senes m the 
Anti Liban oham and more particularly m Hermon 
( SyrtB ) P MABTYandL Olanoxaud ThePontian 
dqiosits of Bourbonle and the age of the Choussy 
Dahibl Ghalohob, F W Paul GOtx and 
Etibbmb Vabby Sunultsneous measurements of 
the proportion of osone m the Iowot layers of the 
otmmqihere at the Jungfraujooh and at Lauter 
brunneiL The results given tmd to prove that the 
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oonoentration of oaone moreaaea with the heigh<> 
above the ground J RothA The magnetism of 
the baMilta of Alaaoe OEonoas Dcbou and Mm 
f!AinT.T.K OuBOU The Flondnon foaail forest modi 
fioatioiw of the Parui region Results of a pollen 
analysis of tho peat bo^ of Breelee and Saoy le 
Grand (Oise) Ueoboks Deelandbe A sihoeous 
foaail Foramuufera from the Miocene diatomites of 
California SxhootexhUvMduaomitarum LAoeMoret 
The oorrodmg Algs of the Cyanophyoea group 
New observations mode at the Lao do Marmot m 
the Chombeyron (Basses Alpes) massif Georoes 
Unoar The meduunsm of production of the 
s^pathetio offrot The phenomena of liberation 
Maurice Piettrb The trophic activity of the 
mammary cell m a period of functional repose 
Besides the functional activity tho elaboration of 
tho milk oomponents the mammary cell posaessos 
a more general activity called by the author trophic 
activity M and Mm GiiiBERT S Adair and 
M and Mm Jean Roche Researches on the 
osmotio pressure and the molocular weig(ht of the 
hnmooyanmos F Trbnsz The use of choroidian 
melanino modo soluble m distilled water for the 
serodiagnoRis of paludism A Besreoka and L 
Gross Tho nature of the pathogenio prmoiple 
oontamed in neoplasia tumours 


Geneva 

Society of Phyncs and Natural Htstory, February IS 
J Weiole a new recording miorophotomnter The 
author dosonbes a new recording mierophotomoter 
baaed on the amplification of the photoeleotno 
ourrent This allows the use of a galvanometer of 
reduced sensibility and of relatively short period 
J Weiole The deformation of oubio orystallino 
lattices P RosaxER The width of the composite 
Ime + H ra the speotrograms of BO and FO stars 
This Ime observed with a small speotrograph with 
objective pnam, has the same width for the two 
spMtral types oited provided that the tune of 
exposure oorreeponds doeely to tho magnitude of 
the star oonsidered P Robsier The relative 
widths of the Imes of hydrogen and of oaloium m 
the speotrograms of AO and FO stars Although 
naiTOwer on the speotrograms of FO stars than on 
those of tho AO stars the ratios of the widths of the 
hydrogen Imos are the some for the two spectral 
types The width of tho K Ime of oaloium vanes 
widely E FROMmL and D Znonn Volume of 
the spleen and pitressme 


Forthcoming Events 

[Metlmgt marM with an atUrvtk art open to the pubhe ] 


Monday June 11 


Victoria iNanrura at 4 30 — Sir Ambrose Flaming 
Thith (Prssidential Address) 

Institctr or Phtsios (Manchester Bsotion) at 0 — 
(m the Physios Depsrtment The Univenity) — J D 
Bernal Heavy Hydrogen * 

Royal Orooeaprioal Soonry at 8 SO — Sir John 
Cadmon Middle East Geography m Relatka to 


Tuesday, Junt 12 


iBinaH SonwOB Guild at 4 — (in the Lecture Theatre 
of the Ri^ Society of Arta) — Annual General Meeting 
Prof E N da C Andrade < Friction 


Wednesday, June IS 

iManruTB or Fhysioo (Mamosbsebb Sbotion), at 0 — 
(in the Fhyaioe Depiutment The Uuveraity) — ^Prof 
E N da C AndraM Viaoosity * 

Thursday, June 14 

UMivExarry Collxob London at 3 — Sir Flinders 
Petne Recent Dieoovenee at Gasa, Falestme 
(repeated on June 16 et 3 and June 10 at 5 30) * 

Royal Bocuty at 4 30 — Disouseion on Hetbodi of 
measuring and Factors determining the Speed of 
Chenupal Reaction to be opened by Prof A V Hill 

Chaowiox Public Lnotubn at 0 — (at Chelaea Phyeio 
Garden Swan Walk Chelaea) — E Augustus Bowlea 
Simplee and Herbals * 

Untvbrsity CoLLBax London at S 30 —Prof Ernest 
Caesirer The Ongm of the Modem Concept of Nature 
m the Philoaophnw and Scieotifio Thou^t of the 
Renaiaeanoe (suooeeding lecture on June 10) * 
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Kenya Land LonunlalOD Report Bununary of Conolmlow reached 
^^Hhi W^e Oowa^ (Cmd 4880 )Pp 8 (London UH 
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lemomnda No l&aS(T 8434) Wind Tnimel Inloiftteiioe on WInas 
lodice end Alneiewt By H Okoert Fp Ul-l-78-l-n pbtm (Lon 
Ion H M BUtionery (5ffloe ) 4e M net 
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(Oleeg w I ntvenlty PubUenUone 33 ) Pp Iv+3 pnpen (OUMeow 
Jaikeon WyUeuACo) 
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H Stewetd Fp 410-438 (Bertdey OnlU umvemiy or uuuonua 
Piem London CsmbiMae Univenity Prase.) 

PnbUesUoni of the Obeervatary of Q» Univenity of JOddsun 
Vd 8 No IS TbeHameesDdLiiininadUeearBperWaseQpieBtnsrlee 

deterndned by the Meae Luminodty ReteUon By B M Petrie 

Pp ie»-17e Vd 8 Ho 14 Vlaiial Liaht Onrvee of Beta Lyme 
By Balpb H Curtin Pp 177 187 Vd 8 No 16 The OrUt at 
»^uTO&r^'" ByAitauDltaxwdl pp 
Education, India ^wnae at Bduontion In Indta 1M7-St. By 
Nr OeotB* Andenon (Tenth ()nlnqaeiminl Bavlew Vd 1 ) Pp 
ix-t-873 (Ddhl Xaiianr or AbUmtiona ) 

~M Inq^ CoOm^Tnpteni Agrioulton Third Annual Bepoit 
UeaolUiaeeieh IMS n 71-|-Sptatet (Trinidad) 5i 
.nlon uT Bonth AMoa Bivart of the South Afrienn Muaenm Itc 

the Year ended 31rt Oecembot ISSS Pp 17 (Pretoria OovenunaDt 


PnbHeatlooi of the South AlHean InaUtute ftar Medieal Beaearoh 
''7 31 Immanity in Boo* Fowl Barooemaiid ita BeariM or 
— - -- . - ^ Growth Bj 
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PtoUem of the Nntue of Normal and Caneerons 0 

M J A Dee Usaerie Pp 193 No SS Bntoinol..__ 

Obwrvetiom ou AnepAdw fim nta i and AaeipAdt) «mMr la the 
Tiuaavut By Dr Botha De MeUau Pp 1M4M (Jotamedsug.) 

BemhN P Btabop Muaeum Bulletin IW JuMle Fowk tt~ 
PseiSa lekndi. By Stanley C Ball Pp 111 +7 |datm (B — 
BulleUn of Yak Vdveielty Bupplemt Beptator the 
of the Peabody Muaeum Pp W^Staw Haven ^ona) 
AaaakoriteObmrTatotyorLuiid: Nr 4 OaemkUltia 
In Narthem Sweden By Axel OatUn. Pp AlU-t-BBO ( 
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Population Problem^ 

T hat population Rue and oomposition exert 
a profound influence on many of the aooial 
pohtioal and economic problems which beset a 
nation and that it will be possible to make a 
fairly accurate forecast of changes m these quahties 
at different tunes m the near future though well 
established is not generally understood Hence 
addresses such as the recent Huxley Memorial 
Lecture on the Restnctive Law of Population 
by Prof Johan Hjort* and pubhcations such as 
the newly issued broadsheet of P E P on Future 
British Population f are to be welcomed and 
commended to the notice of all those who for 
this reason or that must now m 1934 take account 
of the warrantable view that in 1976 the popula 
tion of Great Britain will be loss than perhaps 
far loss than 33 milhon and that m it the 
children will be outnumbered by the old The 
voice that then will make itself heard will bo that 
of secure senescence and largely female at that 
In 1901 there were 12 milhon children m Great 
Britain in 1961 there may bo just over 6^ 
million the present number of women of sixty 
five years of age and over will be doubled dunng 
the next fifty years and will mcroase by 50 per 
cent withm the next seventeen 
Times have changed and changed considerably 
smee the piibhcation of the Essay on Population 
There is no longer any danger of the means of sub 
Bistence becommg disproportionate to the number 
of human indiviiluals dependent on them for 
thanks to developments in the methods of fool 
production the relation of man to the resources 
of his environment has been completely reversed 
We can produce food of the highest quahty m 
quantity far m excess of the needs of the sum 
total of human mdividuals at present living on 
the earth we can force temperature humidity 
and light into harmony with our vanjus require 
ments Thanks to chemistry wo are becoming 
more and mote freed from our dependence upon 
animals and plants for commodities that are 
essential to our well being and furthermore 
through developments m reproductive physiology 
we are now able dehberately to control the re 
productive rate of a human society 
Thus it 18 that the Malthusian threat of over 
population has lost much of its force m fact in 

•Tb» BMtriattve Law X FtpolaUm By Prof Jolian HJoit 
anpolil Coller or Sdenoe and Teehnoloajr Unzlsr Metaocial 
Lactam. IStr ) Pp 4S (Landoo Maonlllan and Cn Ltd 10S4 ) 

tmauB BittUi Popalatlon Planidns No t7 Mar JS 18*4 
(PEP IS qnaan ABMidsto I.ondon 8W1) 
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mcwt EuropMU oountnes, and m the United 
States of Axnenoa, already in itt jdaoe there u an 
inoreaamg fear that the peoples are flailing to 
maintain themaelTeB nomenoally In Great 
Bntam the popnlation u abe^y oeasmg to 
moreaae, and if no ftirther change m the fertility 
and mortality rates occurs it can be assumed 
that a stable age oompositiOD m the populatum 
will ultimately be reached, and that thereafter 
the population m each subsequent generation will 
become {Hogresrively perhaps even alarmmgly, 
diminished Indeed it may dwindle away m 
spite of all improvements m personal and pubhc 
hygiene which tend to reduce mortahty All the 
evidence that is available shows that such specu 
lations as these are entirely warrantable 

It becomes a matter of supreme importance, 
therefore to those who wish to see the contmuanoe 
of ourselves as a people, to mquire into the causes 
of the numerical declme of a population It is 
necessary to ask and to answer such a simple 
questuxi as why it is that people have children 
at all The child, which seems to be regarded 
as a welcome remforoement by those who speak 
m the name of the State, as often as not is 
looked upon by the parent as an moonvement 
burden It seems to be commonly suggested 
that man and especially the female of the 
spemee, exhibits a defimte biological urge toward 
reproduction This may be, but the view has no 
experimental foundatum, and its mvestigatum is ] 
oomphcated by the fact that, in our society at 
least, the mother enjoys certam economic and 
social advantages Of all the factors which are 
recognised as affectmg the reproductive rate of a 
people, it IS generally agreed that the one which 
IS mainly responsible for the dwmdlmg of a popu 
lation IS the progressive fall m the average number 
of children bom to each married woman, and it 
would seem to be established that a people of 
which the average woman has less than erne 
female ofibpcing u doomed to ezUnotion 
It must remam an unanswered question for the 
moment as to whether or not it matters very 
much to the world as a whole and to its forthmr 
evtduticn that a particular people, through pro- 
gressively folUng fortuity, should disappear All 
tbMt we can do is to search for information into 
the causes that operate m the production of a 
dwindling population in order to obtain a know- 
ledge of thq foctors involved, so that this may be 
made available for moocpocation mto any jao- 
gramma relating to popnlation sue which may be 


formulated m the future Ifamfostly, tihe problem 
stated m its suaplest terms u that of removinii 
such obstacles to parentage as exist m a particular 
society 

A great* many foots relating to the growth of 
! human populations are already m our possession 
but concerning their explanaticm there is still 
much disagreement We know that, m general 
the reproductive rate m an indostnahsed com 
mumty is lower than that m an agnoultural that 
a preponderance of Gathohos m a oranmunity u 
commonly associated with a high fortuity that 
the reproductive rates of people hving under 
different social conditions and belonging to 
different occupational classes differ more or less 
widely one from the other But to find a satisfying 
explanation for these foots is not simiUe If Roman 
Catholics are remarkable for their high fortuity 
the Jews, who have a sex ethic that is comparable 
show a low reproductive rate The differential 
fortuity of the different social classes and of the 
rural oommumty as compared snth the urban may 
be nothing more than evidence that differences m 
the social environment can yield diffmmioes m the 
expression of certain biological variables 

It has not yet been shown that removal of 
inequahties m the environment srould not produce 
equabty m respect of reproductive rate Indeed 
there are reasons for holding the view that the 
differential fortuity of the social classes is tending 
to disappear It has been too easily assumed 
perhaps, that a widespread use of contraceptives 
IS m itself a sufficient explanation of a folhng 
birth rate It is difficult to accept this statement 
m view of the foot that legalised abortion and 
active birth control propaganda m the USSR 
do not seem to affect the growth of a people eager 
and able to expand 

One thing is oertauUy true, and that is that a 
population can only maintain itself if every woman 
m It bean on the average three children This of 
course means that whilst many wiU bear ncme, 
othon must bear four and five, and the problem 
foomg those who wish to see our population 
m aintai n its present level is that of obtaining m 
the population a suffiment number of mOTe-than 
three-children 

It may be assumed that m Orest Britam, as m 
other countries, a low fortuity ts the result of 
urbanisation In the social structure, with its 
tradiboo which appeals to the incentive of pnvste 
profit, and m which there are great inequahties in 
respect of wealth, with an unprovement m the 
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•tandwd of kving of the people, there have omne 
into being many and vaned distractions which 
can be regarded as altemativea to parenthood 
The pohtioal emancipation of women and their 
desire for eocnomio hberty have resulted in com 
petition between women and men m buameeses 
and professions, and motherhood no longer ofifera 
a satnfactoiy career to great numbers of women 
The standards of femmme beauty require habits 
and physical attributes which cannot easily be 
harmonised with the realities of child beanng and 
undoubtedly one of the most important factors 
which tend to cause family limitation has been 
the conferring of an economic advantage upcm 
persons who exhibit a low reproductive rate 
There are m Great Britain hundreds of young 
mamed couples who are detemuned not to have 
children, at least yet awhile for the simple reason 
that cimditions of life being as they are they 
much prefer to have other things 

The economic barriers to fertihty can be over 
come by such measures as family endowment, 
which removes the economic mequahty between 
those who have many children and those who 
have none, by rurahsation, by giving leave on full 
pay to women m confinement but when these 
thmgs have been done there still will remam the 
underlying psychological causes of self imposed 
stenhty In days gone by when distractions were 
fewer, when children were an asset, when the man 
with a quiver foil was most highly respected, when 
opportunity was plentiful, there being no reason 
to doubt that the child would enjoy the same 
opportumties as did hia parents, it mattered not 
t^ sexual activity was so commonly followed by 
reproduction But m these days, it is becoming 
moreasingly common for parentage to cease to be 
a casual affeir and to be a matter of dehberate 
choice In the future there will be no such thing 
as an unwanted child The problem, in its ultimate 
analysis, therefore comes to be that of cultivating 
the wish to have children, and of creatmg a type 
of society m which the child ehall have a definite 
function 

If the population of Great Bntoin dwindles, it 
will not be because our descendants will be less 
fecund than were our uioestors, but because they 
will choose, or will be forced, for eoonomio or othm* 
reasons, to hmit the number of children entering 
mto an unsatufactory environment Whmi the 
worid IS fit for children to hve m, ijfiey will be 
bom , whilst things are as they ore, it is perfectly 
reasonable to limit their numbsra 


Experiment and Theory 
MdUeviar Hydngen and Ut Speetnm By Prof 
Owen Willans Richardson (Yale University 
Mrs Hepsa Ely Billiman Memorial Lectures) 
Pp xiv+343 (New Haven, Conn Yale 
University Press , London Oxford University 
Press, 1934) 13s fid net 

A nyone senousiy engaged m the pursmt of 
^ scientific knowledge and with a mentahty 
luoader than that of the self sufficient ‘research 
worker , will at one tune or another have been 
confronted with the questum as to the unportuice 
of his own mvestigataons Aside from the view- 
point tub specie cBtemUatu, from which the playing 
of the child m the sand and the discovery of the 
laws of the physical world appear equally important 
— or unimportant if one prefers — this question will 
by everyone be admitted to be entirely justified 
An answer may perhaps be given m somewhat tiie 
following way the more radical the change m 
our theoretical notions which an expenment neces- 
sitates, the more important the expenment , the 
larger the group of hitherto onexplamed fimte to 
which a theory opens an mterpretaticm, the more 
important the theory In these tunes, when new 
scientific views penetrate qmckly, the frequency 
with which a scientific pubhoation is quoted by 
mvestigators (other than its author) may serve as 
a quantitative measure of this importanoe 
Looking at the modem scientific output, one 
must (xmfess that a good deal of experimental 
work done to day is bound to fell mto obhvion 
rather qmckly But while this work still represents 
a oertam amount of conscientious labour and there 
IS, as with a defeulted bond issue, always still a 
chance that it may become of value there is no 
such excuse for the airy castles of speoulotioa of 
those who forget that the mathematics of the 
theoretical physicist is a necessary evd and that 
an accumulation of equatums without a physical 
idea, related m a recognisable way to the empincal 
reahty, does not deserve to be called a theory 
Prof Rtchardson is one of the enviable persons 
who have been able to combine experunmtal 
research with theoretical mvestigation, and through 
this fortunate mroamstanoe to advance physical 
Bcimioe m very divnse directioiis The present 
bode, devoted exohisivdy to the hydrogen molecule 
and its spectrum, and to a large extent a summary 
of his own worir, iUustrates oleatiy the interaotioo 
between expenment and theory Here u a mass 
of ex^ienmental fisets, a spectrum of so involv^ 
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an aapeot that for a long tune it waa neither 
olaaBified aa a line apeetnun nor aa a band apeotrum, 
but put mto a category all by itaeif under the 
name of many hned apeotrum Only on the baaia 
of the firm ^lief that the mterpretation of the 
endenoe from ao aimple an atomic a3rBtem as H, 
must m the end appear aimple itself could give 
the courage to tackle the analyaia of the apeotrum 
m question This conviction has been fully re- 
warded, and mdeed, the complete understanding 
of the structure of this aimpleat of molecules thus 
obtainod has boon material m tho elucidation of a 
number of other problems that had long been 
puzalmg to the phyaiciat 

In the earher chapters of the book the reader 
is made acquamted with tho various quiuitum 
numbers and symmetry properties that serve to 
classify the stationary states of a diatomic mole 
cule Then the selection and mtensity rules are dis 
cussed, which determine so markedly the character 
of a band spectrum Regarding the apphoation of 
the theory to the experimental facte as earned 
out pnncipally by Richardson and his pupils, by 
Dieke and by Weuel, it should be stressed that 
we owe to I^f Richardson the clear recognition 
of the two non intercombimng term systems of 
Ht as Buiglet and tnplet-syatoms as well as a 
trustworthy speotrosoopic determination of the 
dissociation energy of the Hi molecule in its 
ground state , a quantity of great interest both 
to the physicist and to the chemist, the value of 
which had been oscillating for a number of years 
between rather wide hmits Also the term system 
of H|, besides that of He„ furnishes an interesting 
illustration of tho phenomenon of L uncoupling 
The determination of the electromc levels of 
H| was of groat importMice in connexion with tho 
theory of chemicad bmdmg which Heitler and 
London ongmally developed for this molecule, 
and led Huiid to a complete level diagram con- 
nectmg the atomic and molecular states of hydro- 
gen The analysis of the H, spootrum was also 
essential m the diaousaion of the intensity alter 
nation as observed m many H, bands In con 
junction with the quantitative mtensity measure- 
ments of Omstem and his students it enabled us 
to ascribe to the H nucleus a spm of ^ and to 
make sure that it obeys the Dirac Fermi statistics 
Thu latter result, together with the ezphcit 
knowledge of the rotational levels of H. as gamed 
from analysu of the speotnim, agam made acute 
the problem of mterpretmg the behaviour of the 
qieotfie heat of hydrogen at low temperatures 


After Dennison had shown that thu behaviour 
can be ezplamed by oonndenng the gas u a 
mixture of molecules m even and odd rotational 
states, which m general will not be m thermo 
dynamic equihbnum, it was only a short tune 
before other workers damonstoat^ thu expen 
mentally by separatmg the two components, 
para and orthohydrogen 
The book under review u a monument to the 
co-operation between theory and experiment AH 
physiouts will be obliged to its author and to the 
Silhman Foundation for making the results of 
researches scattered m many different publicationa 
available m thu compact and well fSKiduced book 
R na L Kbonio 


The Thermiooic Tube 

(1) Theory of ThermwMC Vacuum Tubes Funda 

metUais, Amplifiers, Detectors By Prof E Leon 
Chaffee (Eleotneal Engineenng Texts ) Pp 
xxiii+652 +6 plates (New York McGraw 

Hdl Book Co , Ino , London McOraw Hill 
Publishuig Co Ltd , 1933 ) net 

(2) Electron Tubes and their Application By Prof 
JohnH Morecroft Pp xm -1-468 (New York 
John Wiley and Sons Ino , London Chapman 
and Hall, Ltd , 1933 ) 28« net 

(3) Lehrbwh der Elektronen Rohren und ihrer 
teehnischen Anvoendungen Von Prof Dr H 
Barkhaueen Band 2 Yerstarker Vierte, 
vollstandig umgearbeitete Auflage Pp xvi4- 
289 (Leipzig S Hirzol, 1933 ) 7 60 gold marks 

(1) ^"T^HE author warns us that this imposmg 
-I- volume u, ‘ accordmg to present plans”, 
the first of two , the second, to deal with power 
amplifiers and osullators, gas content tubes recti- 
fiers &o ’ , can scarcely fiul to reach a comparable 
size Thu probable development to some thirteen 
hundred pages u not an exaggerated measure of 
the progress made m the theory and practice of 
thermioiuo tube technique since 1920, when the 
classical volume of van der Bijl could be com- 
pressed mto 390 open pages Van der Bijl’s book 
was then unique, mvaluabk, mdupensable , 
Chaffee’s present work u its natural and worthy 
successor It omtams nearly everythuig, within 
the hmits mdicated, that even the speculut u 
hkely to require as a basu for hu own woric, and 
Its lut of r efe rences oenfirms the impression of 
enoyolopndio oomideteness Bnt ought it noi to 
be labelled vol 1 ? 
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The book opene e little weakly, but gsthen 
fimmeaa of touch m it develops mtroduotoiy 
chapter, and the firar-and a-half forbidding pages 
of sjnsibols which precede it, have a flavour of 
pedimtiy and over elaboration which does less 
than justice to the author’s handling of his mam 
material The second chapter is also disappointing 
the rudiments of atomic theory are treated at 
unneoeesary length, while Planck s constant sud 
deoly appears, with no mtroduction at all several 
pages before it is equally summarily dismissed m { 
three inadequate hnes 

At this pomt, however, the author reaches the 
real business m hand, and the temporary reversion 
to laborious systematisation m a brief chapter on 
nomenclature and letter symbols has no per 
manent ill effect Incidentally, however, this chap 
ter itself mdicates the solution for the admitt^ 
difficulties of symbohsation, for it shows how easily 
the moonvemmit and moonvemently situated list 
of symbols, already mentioned, could have bem 
compressed mto a single page on a final throw out’ 
sheet to unfold clear of the text or. less satis 
faotonly inserted m an end pocket The change 
would aff(»d an opportnmty for inserting some 
missing symbols The task of many readers might 
too, have been lightened by the freer use of a 
device, adopted m places by the author, of marking 
with an asterisk matter which may be omitted at 
a first general reading 

Mmor defects are not difficult to find but they 
are rare m proportion to the monumental scope of 
the treatise, and such as have been discovered 
will do no harm to any reader capable of using the 
book as it deserves to be used That Eccles should 
not be named or credited with the mvention of 
the extremely oonvement and now universal no 
menclature of “diode, tnode pentode ’ 
(which the author uses throughout) might be 
excused were Richardson not, rather unnecessarily, 
mentuKied as mventor of the substantive “thwm 
um” (which the authw immediately rejects) 
There is no meotum of Round s signal semoe m 
bringing to practical apphcaticn the screen grid 
tube, which Hull and Wilbams, m the paper cited 
by the authm (and to which he gives considerable 
and deserved credit) left witii the disclaimer “It 
will be understood tiiat the purpose of this paper 
IS sdentifio, and bears no relation to oommercial 
development Tubes of the type desonbed are 
not bang manufoctured, nor is thetc immediate 
production contemplated, so for as the antiuns 
ate aware’’ Round’s work m this co n nex i on gives 


him a less qualified olaun to a place m the name 
mdex than the one actually admitted 

No senous reader will believe the author when 
he seems to assert that amplifiers and relays are 
one and the same kmd of thing or whoi he seems 
to say that a modulator tube should be identical 
with an oscillator tube, or when he seems to say 
that slow electrons are less easily deflected by a 
magnetic field than are fast electrons Nor will 
Bruoke ’ for BrUche ’ break down the bridge 
between the reader and the original paper <m 
Expenmente zu Stormers Polarhchttheone’’ 
More senous than any of these lapses, perhaps, is 
the failure to quote, m the appropriate place on 
page 398, the important device of adding de 
coupling resistances to battery circuits common to 
sevend stages of an amplifier This process, which 
some of us in affectionate gratitude call 'Ferrmiti 
ising avoids the difficulty, which affects also the 
circumstances discussed on page 4S6, of providing 
condensers of sufficiently low impedance at low 
frequencies to make an effective shunt across such 
low resistances as are presented by accumulators 
and filaments 

There is evidence of the inclusion of much 
original work m addition to the systematic re 
treatment of the work of others The disciiasimi 
of the overall charaotenatios and behaviour of the 
complete system of tube and associated circuits 
moludmg the very important problems of mput 
and output impedance and of eqmvalent oircuits, 
deserves special mention The book is very 
complete and it has no present nval 

(2) Prof Horecroft shares with Prof Chaffee a 
certam shakmess of hand when he takes up his 
pen for chap i, but he too makes a quick recovery 
That the easy bits are the most difficult to write 
IS no new discovery, but these erudite writers 
really ought to submit the manuscript of their 
first chapters to their youngest students for 
approval A salutary change between the things 
said at too great len^ and those left out would 
result 

It IS not at all a destructive ontioism to say 
that Morecroft s work is more slender and super- 
ficial than Chaffee’s These are, mdeed, its essentaal 
ments, and it will do much to stimulate the best 
of its readers to go on to Chaffee, vol 1, and to 
fill the temporary void left by the absence of 
Chsfiee, vol 2 The stimulation is not notably 
helped by the classical ‘carrot and dmikey’ method 
of iriuch the author is over fond, both m the floe 
struoiwre, where the reader first feels that he has 
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been left with an medeqnate treatment, and then 
diaooma that hu troabka are oleand up two 
pages or ao later, and m the main plan, where the 
naea of the pnnoipal devioea are relegated to 
diaptera much later than thoae m which the 
devices are mtroduoed and deaonbed The irritated 
‘donkey’ may kick over the traoea before he u 
aaanaged by the deferred ‘carrot’ 

The book gives an excellently up to-date survey 
of the whole field, generously interpreted to molude 
not merely the devioea winch the English reader 
totU go on calling ‘valves , but also photoeleotno 
cells, cathode ray oacillographs the many recent 
gas and vapour filled tubes, and even thermo 
oouplea The young engmeer entering mdustry 
from the teohmcal school, to whom the work is 
addreeaed, will be a dull ‘demkoy’ indeed if he is 
not fired to enthusiasm by the author Heat 
shielded cathodes giving emission currents of 
1 6 ampere per watt of heating supply, ultra 
micrometers measurmg deflections of a few atomic 
diameters, thermiomo anuneters measuring cur 
rents of six electrons per aeocmd, and photoeleotno 
eyes which can see fourteenth magmtude stars, are 
very succulent carrots’ mdeed 
(3) Prof Barkhausen’s classical work, m three 
volumes, is now passing through its fourth editum 
Vol 1 on general principles appeared m 1931, 
vol 2 on amplifiers is now before us, vol 3 on 
receivers is m preparation all havmg been re 
wntten A work by Prof Barkhausen, a woik 
which has survived to a fourth edition, and a 
work thus brought up to date needs no discussion 
it has commended itself 


Morphogenesis ui the Animal Embryo 

The ElemenU of ExpenmetUal Embryology By 
Julian 8 Hui^y and Dr G B de Beer (Cam 
bridge Comparative niysiology ) Pp xiu-(-fil4 
(Cambndge At the Umvemty Press, 1934) 
26< net 

T his work u a rather surpnsmg addition to 
the Cambridge Comparative Physiology 
senes — surpnamg partly because it is twice as 
heavy as any of the earlier members of the senes, 
and partly because it deals with what may perhaps 
be called one of the backward branches of bio 
logical scuiioe While the analysis of animal 
chemistry and animal energetacs advances vMy 
rapidly m precisian, the analysis of animal morpho 
gsneeis lags far behind If, fin example, we turn 


to tiie Btody of animal behavumr, we find the 
observable phenomena deaonbed m termk of 
(a) the phyaioo chemical properties of nerve cells 
and (b) the manner in which tiie cells are arranged 
m the nervous system , and while our understand 
mg of the facts of the first group — of suoh processes 
as nervous conduobon, excitation, inhibition and 
so forth — ^iB rapidly advancing and inareases 
almost hterally from day to day, we know rola 
tively htUe of the processes wluch have led the 
neurrmea to assume the patterns m which m fret 
they he, and which determine, equally with tiieu- 
physico chemical properties, the reactions which 
the organism will give m any given circumstances 
The reason for this disorepani^ is not frr to seek 
Physiological analysis depends very greatly, for 
its ideas and methods, on physics and chemistry 
and m these smenoes the emphasis has lam on 
quantities rather than on shapes 
The authors of the volume under review are 
fully ahve to this difficulty They have not 
attempted to review m their book all that is known 
about mophogeneeiB, but resfriot themselves to 
what Wilhelm Roux termed the pre functional 
stage of development, that is, to the stage which 
begins with an undifferentiated, or relatively 
undifferentiated, egg, and rnids with an embryo 
in which the mam organs arq laid down and the 
tissues histologically differentiated, adding only a 
brief chapter on the effects of fbnotion, both on 
the organ which functions and cm other organs 
Moreover, they have restricted themselves m 
another way They do not attempt to analyse 
the processes mvolved m terms of physics and 
chemistry In their view, the field is not yet npe 
for that harvest They woric on what they term 
"the biological level ’ To quote their preface 

The prime aim of the worker approaching the 
problem on the physiologioal level will always be 
to analyse the processes mvolved m terms of 
physics and chemistry The worker on the bio 
lo^cal fevel will aim at discovering general rules 
and laws which he is content to feave to his 
^ynologioal colleague for future analysia m more 
fondamental terms, but which, meanwhile, will 
give coherence and a first degree of saentifio ex 
planation to his frets Both methods are necessary 
for progress and while most biologuta hope and 
exp^ that one day their laws will, thanks to the 
labours of their physidogioal ooUeagues, be mode 
oomprehenmble m the most fundamental phynoo- 
chemical terms, they can reflect that it is they 
who must first reveal the existence of these laws 
before the phyaiologut can hope to begin bu 
analysis ’’ 
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In panmng thu aim, the anthm have amaaaed 
and ciaaaifled a vaat amount of very entertaining 
AMts Their method is to take aa type the develop 
meat of the amphibian embryo, on which of recent 
yean a large amount of important yrark has been 
done, and then to turn to other animals to see 
how the oondusioiis reached m connexion with 
frog and newt eggs can be usefully extended and 
generalised At first sight them volume contains 
more anecdote than law — it la a fascmatuig and 
exciting browBing ground— but as one reads there 
does emerge a framework of general prmciple a 
senes of fundamental Inologioal facts frm the 
physiologist to explam Let us hope that he will 
read this volume and take up the challenge 
As one expects from the authors the book u 
thoroughly up to date, and, by gathering together 
a great amount of woric along difierent hnes 
brings out suggeative relationships and generahsa 
tions There is an excellent hbhography, and 
unportant woric that appeared after the book 
was m page proof is summanaed m an 
appendix Occasionally cntioisms suggest them 


selvae, espeoaDy whoi tiie authors veer towards 
the phyaiologii^ level Fw example, m dis- 
cnsaing the development of pigment oeUs m the 
fish Ldnatea they write ''Specimens reared on 
white backgrounds have contracted melano* 
phores, few m numher , specimens reared cn 
dark background have expanded melanophores 
m large numbers Functional activity increases 
rate of multiphoation” There is, of course, no 
reason to suppose that an expanded melanophore 
IS more "funotnmally active” than a contracted 
me The evidence ooUected to suggest that mmute 
differences m oxygen supply between the ends of 
egg cells IS a factor m determining polarity is 
perhaps unconvmoing in the light of recent m> 
vestigations on the shape of the curve relating 
oxygen tmsion to oxidation rate m single cells 
These are however, small pomts and m coUecting 
this great array of fact and subjecting it to a pre* 
liminary regimentation the authors have, it is 
hoped, greatly assisted and accelerated the ulti- 
mate analjmis to which they look forward 

0 P w 


Board of Education Smenoe Museum 
of the Cdkchona tUuMrattng Aeronavhea 
Lighter than Air Craft , a Brief Outline of the 
History and Development of the Balloon and the 
Airtdup, with reference to the National Aero 
nautical CoUeehon, and a Catalogue of the Exhibita 
ByM J B Davy Pp 112+32 plates (Lmdon 
H M Stationery Office, 1934 ) 2« 6d net 

Mb Davy, the officer m charge of the Aeronautical 
Collection at the Scienoo Museum, South Ken 
sington, has, with the issue of this book, completed 
a senes of three, which constitutes a very com 
pletely annotated catalog to the collection of 
aeronautical exhibits at that Museum, m addition 
to providim a concise and useful history of aero 
nautios m &eat Bntam The companion volumes 
Mready issued, are vol 1 “Heavier than air Craft 
and vol 3 "I^ulsion of Aircraft 
These books are astonwhnigly full of meat 
presented m an orderly and rea^ble manner, and 
read m conjunoticn with visits to the ooUrotion 
cannot fiul to educate visiton m the part that 
Great Britain has ^yed m the develc^ment of 
the soienoe of meonanioal fiight, a histo^ which 
IB all too httle known or appreouded It is a pitv 
that m a few instances the author does not stiok 
to the definitions laid down ui the “British 
Standard Gloasary of Aenmautioal Terms” Many 
of these are admittedly subteots of bontroveny, 
but confusion of terms can only be removed by 
strict loyalty to the agreed authontiea in the matter 


For example chap v is headed Prossure Tjrpe Air 
ships ’ This term was dehberately omittM from 
the Bntish Standard Glossary m favour of the two 
sub divisions non ngid and semi rigid airships 
The book is divided mto chaptm dealing with 
the early speculations as to lighter than aulight , 
hot air balloons , sphencal hydrogen balloons , 
early dirigible balloons or airships , non rigid and 
semi rigid airships, and rigid au^ps It covers a 
penod from Ro^r Bacon (1214) to a reference to 
the Akron disaster in the USA (1933) 
illustrations are particularly good, and add con 
Biderably to the usefulness of the volume 

The Ape and the Child a Study of Environ- 
mental Influence upon Early Behavior By 
Prof W N Kellcm and L A Kellogg 
(Whittelsey House FUbhoation) Pp xiv + 
341+33 plates (New York Mo Grew HiU 
Book Go , Inc , Lmdon MoGrew Hill Pub- 
lishing Co , Ltd , 1933 ) 12s fid net 

Ir a baby ape were brought up m human sur- 
roundings and treated like a human child, hhw 
far wonU it acquire human oharactensttes ! This 
IS one of the problems Prof and Mrs Kellogg 
have tried to solve m the umque experiment relatra 
in tins book Gua, a female emmpanzee, was 
reft from her mother at the tendn age of 7| 
months, and Inrongfat up m the Kellom house- 
h(M yith them son Dobald, uho was ^ mmths 
older They hved together as oompanims and 
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playmates fw nine montha, being treated in evoy 
way ae nearly as posable alike, and they became 
gr^ fhends A very detailed study was made 
of tbeir sensory and motor capacities, their power 
of learning, their rate of maturation The httle 
ape showed herself surpnsindy intellimnt, though 
not quite up to the level ctt the ohm m some 
reepMts, as m muscular strength and oo cndmation, 
she was the child’s superior, due m part to her 
more rapid rate of development Simple thinm 
she learmad more rapidly than the child, probably 
for the same reason 

A detailed oompanson with the behaviour of 
an ape brought up m the normal way u unfortn 
natefy not given, but it is clear that Qua was 
oonnderably affected and stimulated to higher 
flights by her new and exciting psychological 
environment ‘ It is clearly m defence of the 
oapaoitieB of the animal that the results of the 
present research are most significant They 
strongly suggest that, if given sufficient oppor 
tumty, the animal subject may considerablv 
outdo himself, particularly if he belongs at a high 
level m the biological scale (p 322) There is a 
vast amount of useful material m the book for 
the student of child and anthropoid psychology 
E S B 

A Ttxt Book of Inorgantc Chemubry Edited by 
Dr J Newton Fnend (Griffin’s Smentiflo Text 
Books ) Vol 6, Part 2 Phosphonu By Dr 
Edmund B B Pndeaux ll^ xxvm+238 
(Londm Charles Gnffin and Co , Ltd , 1934 ) 
ISs net 

The part of Fnend s Text Book of Inorgamo 
Chemistry” which deals with phosphorus and its 
oompounds has been wntten by Dr Pndeaux on 
wmilar hues to those m which the other elements 
have been desonbed, and mamtains the oharac 


Bondbuek der Ckemotkempie Yoa Dr Viktor 
Flsohl nnd Prof Dr Hans Sofalosabecger Toil 
2 MeUMmvato Pp xi+35Q-898 (Leipug 
Fischers meduinisohe Buchhandlung, 1934) 
65 gold maiks 

This second volume completes the work (the first 
volume of which was reviewed m Nattibh, 132 
694 1933) and is provided with an adequate 

index oovenng the contents of the two vdlnmes 
The issue of a thud volume oompnamg a general 
section on theones of ehemothmpy has been 
postponed with the laudable object prevoiting 
the lx)ok from becoming at once too bulky and 
too costly The projected third volume will either 
appear as mi mdej^ndent work or be added if 
and when a new edition is required 
The metalhe denvatives (moluding those of 
fluorme and lodme) are treated on the same plan 
and with the same olanty and preouion as the 
metal free organic compounds m vol 1 Of 
special value are the mtroduotory hutonoal surveys 
of the therapeutic use of each element 
One third of the book is devoted to arsenic 
compounds, of which there is a very fuU account 
Incidentally, the Stynan arsemc eaters are sMd 
to have takm the truulphide whereas it is gener 
ally understood that they consumed the oxide 
Special sections are devot^ to the oompounds of 
antimony bismuth, copper, silver, gold, mercury 
and the rare metals 

The work forms a valuable addition to the htera 
ture of the subject, and the authors are to be 
congratulated on its speedy completion 

The African To day By Prof Diednoh Wester 
mann (Published for the International Institute 
of African Languages and Cultures ) Pp xv+ 
343 (London Oxford Umvemty Frees, 1934 ) 
7s fid net 


tenstio features of the senes This statement 
unplies that the book is traditional rather than 
modem m its methods and outlook, and is there 
fore of more value as ui mdex to the published 
hterature than as a stimulant to reseat m its 
broader aspects Smoe Dr Pndeaux is keenly 
mterested m ^blems of valency, m reference to 
which he has himself made original contnbutions. 
It is an anomaly (for which the edittw is perhaps 
reepoomble) that, although data are cited for the 
paraohor (rf phoiqfiiorus oxychloride, no reference 
u made to their mterpretation by means of a 
semi-polar bond, and that when, m certam rare 
mstanoes, struotural fomuhe of oompounds of this 
type are set out m full, the atom of {diosphoms is 
assocuted with five bonds 
The book may therefere be commended without 
reserve to those who wish to study fundamental 
dmnistry, mdefiled bv any taint of modernism , 
but it wm disappomt those who may consider that 
the probtems of moleoule buildmg are too im 
portant to be discussed adequately m three para- 
(praphs of less thui half a page each m a book of 
more than 200 pages 


Those who wish to know something of presmt day 
conditions in native Africa and to understand why 
and how things have come to be as they are, may 
take up this book with cxmfidenoe that what is 
essential will be found m its pages and for the 
most port told at firsthand & Westermann 
explains the ethnic composition of the African 
peoples, their linguistic affinities, and demonstrates 
the constituents of their culture In the case of the 
last named, takmg each aspect m turn, religian, 
social organisation, economics, material crdture and 
the like, be shows how they have come into contact 
withEhmpeanoivilisatioa,theiesnltoigmodifioation 
m eaohinstanoe,andits effect cm native life genenlly 
Tendenciee and posabilitieeaieoarefrillyoaisideced 
The book should be read m conjunction witii the 
scheme for Afincan research of the Intemattonal 
Institute of African Languages and Cultures, more 
femiliarly known as the^ve Year Plan’, to Hindi 
indeed Dr Westermann makes frequent reference 
llie wlegomena to that plan and Dr Wester- 
mamrs bodi give a plain stiUemeat of facts, which 
should not be ignccwl m the future pohtuial and 
eooQoouo pohoy of Afidca 
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Surface Tension* 


By Bb Allan Fdouson 


O UR sal^ect u very closely asaociated with the 
oomi^eiuiTe topic ^ ooheuon, a topic 
which att^pts an anawev — not to the probl^ 
why we are here to night, which la a matter fur the 
thecdogiaaa to disoua^but the problem, how we 
are hen, m onr present habita, aim not aa a chance 
medlej of unattraotme atoms To attempt to 
answer such a query takes us very far towards the 
fundamentals of atomic structure and behaviour, 
but the problem, as we envisage it in the light of 
to day's theones, still beurs a strong resemblance 
to the problem as it was posed and answered, by 
van der Waals How comes it that, if material 
particles attract each other the whole structure 
of the umverse does not collapse under these 
attractions 1 We can formulate an answer to 
the question if we take mto account the thmnal 
motions of the particles “In nature it is cohesion 
between atoms which tends to juoduce ocmdensa 
tion and sohdifleation and temperature which 
tends to produce dissociation Tempeiature 

IS a manifestation of lunetic mem and cohesion 
of potential energy and the interjwy of these two 
forms of energy is responsible for many of the 
observed phmoal propc^es of matter’ (Lennud* 
Jones) Cohesion and temperature — these, then, 
are the protaaonists who play out the drams 
The mam wange of view dunng the last genera 
tion depends on the change which has taken place 
m our concept of the ultimate material particle 
and the structure of the atom The billiard ball 
atom of the nineteenth century physicist served its 
purpose well, and subserves a useful function to 
my It IS not surpnsmg that so naive an extra 
pdation of onr la^ sc^ processes should ulU- 
mately break down— the surprising matter is that 
the extrapolation should have pnn^ so bnlhantly 
sucoessful as it has done Such a type of atom was 
assumed to have a deflmte sue, a^ this notion of 
clear-cut dunensioDS was not lost when it was found 
that the concept was not fine gramed enough to 
mterpret successfully radiosctivo phenomena, and 
the nuclear atom displaoed it Here the cmioept 
of sue was associated with the dimensKuis of w 
ekotronio orbits and, though the atom became a 
ftr more complex system, there was no haxineas 
about the notion, apart £^m the difficulty of an 
exact determination of Hadimenoons 
We have changed all that to-day We cannot 
him to locate our eleotoons precisely and the 
deflmte orbit of the electren of the nuclear atom 
IB now replaced by a probtAtltty pattern, the 
density of the pattern at any pomt measuring the 
ptababihty of finding aa electron there Fw 
tonately, the unoertainty whidi we have mtro- 
duoed mto onr concepts nas not senoualy altered 
onr views oonoeming the order of atomic mam 
todes, inMntnoh aa the ptobabih^y of fin&ig 


an electron m any particular pattern becomes 
mfimtesimal outside regions of the magmtude of 
about one hundred milhonth of a centunetre 
We may still, therefore, keep to an mterpretation 
of the size of an atom which, despite a httle 
cloudiness at the edges, does not differ materially 
from the mterpretation based on the older 
concepts 

What are, then, the dimensions of the atoms 
and molecuire with which we have to deal t Any 
example that we may give to illustrate the meamng 
of such atomic magmtudes merely transforms an 
moonoeivably small number mto an moonoeivably 
larre one , let it suffice to say that if we could 
cure the hvehness of the hydro^n atoms and lay 
them m order on a sixpence, it would take some 
eight hundred milhon years of unceasing work to 
cover the com, if we laid our atomic bnoks at the 
rate of <nie a second 

We shall, therefore picture a bqmd as a con 
genes of such particles in hvely thermal motion, 
attracting and being attracted according to a law 
which we need not attempt to specify more closely 
than bv saying that the attraction of any one 
molecule on its neighbours falls off very rapidly 
as the distance moreases If then we draw round 
any one molecule well m the mtenor of the hquid, 
a small sphere the radius of which we may tend 
the range of molecular attraction, the central 
molecule will expenence no resultant force due to 
the attractions upon it of its neighbours withm 
this sphere 

It IS otherwise if the central molecule is at a 
distance from the surface of the hquid which is 
less than the radius of this sphere Part of the 
sphere is now outside the hquid, the mobeules 
therem are musmg, and do not oontnbute their 
share to the force on the molecule at the centre of 
the sphere, which molecule therefore expenenoes 
a force umng it mto the hquid To tranaport a 
molecule from the mtenor of the liqmd mto Uie 
hquid surfisce against such a f<wce requires, thece- 
f<ne, the expenditure of work and masmueh as 
the (xmveyance of molecules mto the surface 
means an extension of the surface, to extend a 
hqmd surface necessitates the expenditure of work 
Stretch a sheet of robber, and notice that we have 
to do work to extend the rubber surface 

We must not {sees simple analogies too far, but 
it IS legitimate to assume that the surface of a 
hquid b^iaves as if it were m a state of temaon, 
aim the tension m the sur&oe across a line of unit 
length drawn m the surface is called the mufttoe 
tennon of the liquid We may dmnonstrate its 
existmice by forming a soap film <m a oirole of 
copper across vduoh a loose thread of cotton haa 
be^ tied Destroy the film on one side of the 
thr^, and the thi^ IS pulled by the tension of the 
film on the other side mto a very perfect arc of a 
droft This tension diSen for different substanoel, 
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M ire may >how pomiiig a bttie aloohol oa to 
• thm film of ocdoQM water at tite bottom of 
a g^aai dub, and noting how a dear space is 
formed in the middle of the dish where the aleohdi 
hquid of weaker tensioa— was ponied m 
For any one hquid, the tension decreases with 
increasing temperature We may show this by 
soattering lycopodium on the snrmoe of water m 
a dish, and bringing a heated bit over the centre 
of the dish The greater tensioii of the cold water 
Is clearly shown by the way m wfoch the central 
space is swept dear of the powder Following 
Lord Kelvm's dictum that we know something 
about a quantity when we can make measurements 
thereon, it may not be amiss to state that the law 
oonnecting snrihoe tension (y) with temperature (6) 
u Y~Yt(l— where b is very accurately the 
ledprocal of the ontioal temperature, and », 
which vanes only slightly from hquid to hquid, 
may be assumed to have a mean value of 1 2 
This relation holds good for unaatoetaUd hquids 
A film of oil oovenng a thm rod breaks up into a 
SMies of regularly spaced drops, illustrating the 
instabihty of a hquid cyhnder the length of which 
exceeds its mroumferenoe A similar result may 
be illustrated for a hquid annulus by cutting a 
narrow oiroular groove on the lower surface of an 
iron disk, placing the disk on a honxontal ^ass 
plate and flUrng the groove with mercury On 
lifting the disk, the ring of mercury breaks up at 
once mto a senes of regularly spaced drops 
These drops take on an approximately sphenoal 
form, and the tendency to sphericity beoomes more 
pronounced as the drops berame smaller, and those 
forces, such as the weight of the drop, become 
mereasingly unimportant m oompanaon with the 
surface forces A sphenoal surfoce is that surface 
which, for a given volume, has a nummum area, 
and this tendency to the exposure of the 
smallest possible extent of surface illustrates the 
pnnaple that a dynamical system tends to take 
up a position m which its potential energy is a 


Another experiment we owe to the ingenuity of 


Major CBS Phillm Two light vertical rods 
eerve as supports To the top of (me is fixed a 
eumdar miorosoc^ cover shp with its plane 
hiaizontal , the other support oames a hmucmtal 
sgNore cover ahp Two other shps, one square, 
one oironlar, oany fostened to their upper Burfaces 
l<yig and h^t straw pomters Lay these on the 
t<^ of the fixed shps, and, clearly, yon can spm 
them round as you will But now plaoe a drop of 
water between each of the pairs of shps, and 
endeavour to revolve the upper movabu shps 
The mroular one moves fremy over its aroular 
fellow and remains with its pointer pointing m 
any direction which you ohooae to mve to it 
Dinlace the square one, and it sn^aps back mto a 
psrfeody definite posatton of eqnihlmnm in which 
the aUp ia exactly (xmgnient with the lower 
tt l i a dehgbtflil expenment, and one is tempted 
y of It, mutates mnteftMiM, what Praed saM of 


These few frmdameatsl prind^, oqosMently 
apidied, will serve to duddate a great many 
problenu m which sur&oe energy plays a dominant 
part 

But we must hasten to the second part of the 
disoonise, which is oonoemed with a very common- 
place phenomenon — that of the detaohment of a 
drop of hquid from a vertical tube Study the 
process at any slowly dnpping tap, and you will 
see that, although the uutuu stagea may very 
easily be exammm, the final stages of detaohment 
occur with a rapidity which miikeB it impossible 
for the eye to follow them How may we slow 
the process * Aniline and water are almost 
unmuoible, and the density of aniline is but 
Bhghtly greater than that of water If, therefore 
we form an aniline drop at the end of a vertical 
tube dipping mto water, we may project the 
image of the drra cm to a screen, and study the 
mrcumstanoes of its detaohment with much 


greater ease 

Pitch 18 a (lueer substance to foroaa of short 
duration it behaves as a solid , leave ik to itself 
and it will flow hke a hquid Pitoh m a funnel 
gives a very perfect dnm of pitch pendent from 
the stem of the funnat-^n seems statio enough 
but although it flows, ^ Ctesar’s Arw, %nerei%btlt 
knUaU, noveriheleaB it dou flow, as a few mimthB 
uupeotum would show 

Yet another way m which we can slow down 
the piooeas A sheet of mdiarubber is stretohed 
tambourine feshion, across a circular frame, and 


held in position by a servuig of card and a 
tonmiipiet If water is slowly run mto the tarn 
bounne, the rubber first assumes a lenttoular fonn 
and then takes (m a position of equihbnum m 
winch a pronounced waist is seen m the profile 
of tke This position, impossible as an 

equihbnum position m a water drop is possible 
here because the tension in a rubber surface 
moreases with the extension, whereas the tension 
in a hquid surfaoe is, under oonditions of oonstont 
temperature, independent of the extent of the 
Burfruje This expenment was shown by Lord Kdvm 
at the Royal Inkitution in his Friday evening dis 
course of January 29, 1886 Ifhisbio^pher(“lifo 
of Lord Kelvm”, p 854, vol 2) u a veramoos 
chronicler the gtoi^ of the dron “fonusbed an 
excitins episode m the lecture, wmoh oulminated 
when finally the elastic film gave way and the 
drop burst over the lecture table, splashing the 
nearer members of the fashionably attired 
audwnoe” 


Even m 1886, it was possible to take an m- 
Btantaneous photograidi of the detachment of « 
drop of ink from a funnel , to-day the p ro g res s 
of 1^-spsed kfnematomi^has made it possibk 
to follow the detaila of tM process with the oamero 
A h%h speed camera, devekmed m the Ball 
Telei^ooe Laboratoms m oonjunotfon with the 
Eastman Kodak Cmnpsny, nudses it possible to 
take photographs at a normal rate of a thousand 
per Beo(»d by overvdtmg the motor, we 
nave been aUe to moease this rate to nearly two 
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thouMod per eeoond. Obviondy at theee epeede 
tibe intermittent jetUiig' of the film through the 
oamen is impoesible, a^ the film hurtles past the 
lens at a unitorm sp^ of doee (» thirty miles an 
hour when the motw u overvolted. Bdween the 
Iras system and the vertically descending film is 
a miiTO which can be rotated about a horizontal 
aiu at a maximum speed of eighty 
thousud revolutions per minute, and a 
this prism permits twice m each revolu- . 
tkm of the passage of light from lens to 
film, and therefore exposes an image on 
the film for a period of the order of one 
five-thousandw of a second. There is ^ 


no special difficulty m the illumination 
of the object , m all the experiments to 
be described a thousand watt lamp and 
a simple projector gave all the illumma- 
tion necessaty. A special feature of the 
camera is a two-diaUed clock , one of 
the dials rotates once a nunute and 
registers seconds ; the other dial rotates 
once m a second and is graduated mto 
five hundred diviskma in such a way 
that thousandths of a second may be 
estimated An auxiliary pnsm throws 
the images of these dials on the film, 
and the time relations of the phen- 
omenon under observation may there- 
fore be registered with very high 
accuracy. 

Readers of the fantasiee of Mr. H Q 
Wells will remember that dehghtful 
Btoiy in which the hero takes a drug 
which teoiporariiy alters his time-scale 
of hving Under its infiuence he writes 
a three-hour article at what he pre- 
sumes 18 hiB normal rate; when the 



^fect of the drag has worn ofif he finds 
that he has accomplished his task m 
a few minutes He takes a walk, and 
nodces a bee fiapping its wings ' 


in the wind , he accmerates hu speed, 
and IS Iwouaht up by a smell of burning 
— the rapimty m ^ motion through 
the air has caused his trousers to 


mnm. 

Suppose, then, we make an attempt 
to enter a world the time scale of which 
is such that we can study the manner 
in which a drop detaches itself firam a 
tap— we can do this by Yunning a film 
taken by the high-speed oamna ilirongh 
the projector at a rate of fifteen or 
twenty pictures a seomd. We have 
altered our time scale in the ratio of 
about a hundred to one. In this way 
(I^. 1, B) all the stages of the detachment of a 
drop, and the lenticular fbnn, the waist ficsmatlon, 
the drawing-out of a kng nedi and the final 
detachment of the drop and its accompanying 
satellite can ba followed with the gAatest ease. 

But the most inteorestfaig appUcation of Idne- 
matogcaphy of this type wfaioli I have as yet 


been able to make, is the study of the beautiAil 
phenomena describe some thirty or forty years 
ago by Prof. A M. Worthingttm, who idioto- 
graphed the splash of a drop of liquid mto Uquid, 
of a Bohd sphere mto a liqmd, and of a liquid 
drop falling on to a solid plate (“A Study 
Splashes”, 1908) That something odd happens 


B 


D x r 




nc 1 



when, ex gr., a drop of water falls on a smoked 
glass plate is well seen on these slides, the radial ' 
struMii^ on which show that the drop has been 


throwing out arms in what, at first aight, sesma a 
very queer faahion. 

^^prthington investigated the phenomena by 
takmg on instantaneous photograifii of, say, a 



see 
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drop of water fallnu; mto milk at a certain eta^^ 
of ita ftU and then, by an ingeoioaa tuning device, 
enaured that a aeoond drop, releaaed under otmdi- 
tiona identeoal with thoae of the fliat drop, ahoold 
be lUuminated inatantaneooaly at a ata^ of ita 
fall one five hundredth of a aeoond later than 
that atage at which ita predeoeaaor waa illuminated , 
andaoon Worthuigton, m fact, took photographs 
of different dropa at varying atam of their careen 
and from the pnotograpba ^oed together the life 
hiatory of a amgle drc^ ^e high apeed camera 
enablM ua to do thia directly, and freea ua firom 
certain obvioua oomplezitiea mtroduoed by the 
varying behaviour of different dropa — complexitiea 
which, on occasion, proved very piuzling to 
Worthington 

The (Fig 1 a) which ahowa the aplaah of a 
water drop mto water la not perhapa ao apeotaoular 
aa some of the others but it baa a mild hiatonoal 
mtereat inasmuch as it la. I think, the first film 
to ahow the phenomenon, and it was actually our 
first film, taken with no specul precautions as 
regards stopping of the lens and illumination 
Addition of a httle milk to the water brings out 


the detail, and It u most mteieefrng to note 
how oloody the story fbllowa that unfolded by 
Worthingtm’s piotures We see the effect of a 
low fall, about 40 oenbmetrea (Fig 1, o) and of a 
high faJd, about a metre (Fig 1, n), the high frdl 
showing very beautifully the sti^ m the process 
of bubble formation on the surmoe of the liqmd 
In Fig 1, > and r, are shown the effects of a low 
and M a high fidfi due to an ordinary rough marble 
sphere falli^ mto a hquid The whole story of 
these events is told m smnething of the order of 
half a second, and the slow motion {ffojection 
enables us to multiply this period by a factor of 
about a hundred 

The splash of a drop of mercury on a ^[laas plate 
IS a litw more difficult to frdlow — it is over m 
about a twentieth of a seoond, and even the high 
speed camera is not qmok enough to enable us to 
^asp the complete detail Nevmtheless, we hope 
to be able to speed up the camera still fisher, and 
thu gam of speed, with the aid of the technique 
of the photographer, may make it posnUe to show 
to an audience even so evanescent a phenomenon 
as this 


Germmation of Seeds* 

By Sib Abthvb W Hnx, x o k a , p b 


W E may now ccnuoder those seeds which on 
germmation escape from their endocarpa or 
stones by throwing off a specially prepared portion 
onlv of the endocarp wall The best examples of 
such fruits, enclosmg a sin^ seed, are afTorded by 
the tupelos, Nyua, uid by dfosttana, both belonging 
to the fairuly Ccunaoee The valve, which is 
tiuown off cm germmatKHi, which may he com* 
pared to the shutter of a shop front is about one 
third the kn^ of the stone, square out at the 
base, with a Uuntly triangular apex Untd ger 
mmation oommenoee it le scarcely possible to see 
the outlme of the valve, smoe the eimfime markings 
of the stone are oontmuous over the valve and the 
rest of the fimt When germination commences 
and the sabstanoe cementing the valve to the rest 
of the endocarp is dissolved, the radicle nushee 
off tJie shutter, which becomes (xnapletely ds 
taohed, and so the emluyo effects its escape It 
is of mtecest to notice that specimens of foesil 
seeds of Nyaaa and Mat/tma, fhund m Eocene beds 
m the Isle of Wight and m Pliocene beds of the 
Dutch PrusBiaii fibber, show the valve structure 
mrfBotly There is a further mtereet in these 
xbeeil se^, sinoe ^Tysw to day is osily known in 
the eastern United States, tne Himalayas and 
the Malayan Islands, snd MaaUx%a m India and 
the East Indies 

The oomels, Uomus, have frmts of a similar 
character, but differ m having two seeds enokwed 
m sn endocarp, which necessitates the ephttmg 
off' of two shutters, one for each embryo, when 
• Omthmmd from p 8M 


mmunation oommenoee As m Nysaa, the shutter 
has a horuontal base and before germination 
takes place the presence of the valves or shutters 
cannot be detected 

The fruit of Canartum (Buiseraoeae) oontams 
three seeds enclosed m a stony endowp The 
hard woody valves or ehuttera ate triangular ovate, 
pomted at the apex and horuoDtal at the base, 
and are about two thuds the length of the stone 
On the inside they are ocmcave The seed cavity 
u the fall length of the stone and the radicle 
the embryo is at its broader uppw end On ger- 
mination, the radude pushes the shutter upwards 
and the arch of the hypocotyl raises the shutter 
still more The emb^, however, is well sur- 
rounded by its seed ooate and m order to extract 
its ootyledoiB properly a peg like struotuie is 
develop at the apex of the radicle on the seed 
side, wmoh grows over the loww edge of the stooe 
much as m the vegetable marrow The young 
seedling thus treads <m the fiocu of its prison bca, 
keepuig It firmly on the sod, while the hsrpoootyl, 
exerting ita ftiU preeeure, withdraws the ootyledtm 
both mm theu own s^ coats and fitm their 
wooden, box like pnson 

The seeds of the teak tree {Teetona gramhe, 
Vwheiiaoe«) ehow a sinudar arrangement of 
shutters Here, however, then an firar oaviiies 
m the endooaro and the four shntten extend 
neariy the whole length of the etone When the 
shutters aw thrown off on gennination the 
destruotica of the prison hqs so oomnlete 
that only the parttnon walls xemam SowogMfw 
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•bd Atfdnfa (Haabiaom) m»y bs mentianed in 
pttMlBg, iinoe in them five embryoe may be 
moaroented, each in its separate odl Th^ too 
esoape bj^ taking down ^e shutters 

2mvmm, soothe of the OmiaoesB, a remaikable 
CSunese tree mtrodnoed tQ onltivation a few yean 
ago^wfaioh, when in flower, resembles a large wa^ 
<a white podmt handkerohiefB hung out to dry— 
has the most ocanphoated of the shutter devioes for 
imprisoning or safeguarding the seeds In this 
pint seven or more seeds may be oontamed in 
eadi stony endooarp and, as they lie close togeth», 
ally one seedling is likely to survive owmg to 
overcrowding, smoe they cannot get away from 
their fellows The protection for the embryos is 
admirable, but almost over ingenious, smoe the 
object in view, the propagation of the species, is 
somewhat defeated whm so many good seedlings 
must eventually perish This almost suggests a 
‘slum’ analogy I The hard atony endooarp of 
Damdvt is deeply fissured and when npe no traoe 
of the shutter-like valves oan be seen The 
shutters, however, as a orosa section shows, are 
all prepared and nscfy to be kxieened when the 
opportumty oomes The abutters are similar to 
those airmy described — some two thuds the 
len^ of the stone, long, narrow and thick, and 
hollowed on the im^e On germination not only 
is the shutter thrown off, but also a portion of 
the endooarp wall or nb between each shutter is 
shed, and tlu portion, no doubt, serves to cement 
the seeds or oi^ea all the more securely and her- 
metaoally m their narrow oelb As I have already 
mentioned, however, many of the escaped pnaoners 
die of starvation due to overcrowding, moe they 
are unable to move away from the neighbouriiood 
of their former prison 

I must now direct attention to a scmiewhat 
different method of impnsonment by means of 
cork like stoppers and hds The fhut of the mare’s 
tail, ktppwiB, a well known Bntish water plant, 
contains a sm^ seed, and the endooarp, which m 
this case is not hard and stony, is shap^ like an 
ovoid bottle and owked at the neck by a plug or 
stopper of hardened tissue It may be compel 
to a test tube plugged with a stepper of cotton 
wool On germination, the radicle of the embryo 
withm die cavity or tube forces out the stopper, 
hke the ejection of a ch a m pag n e cork, arid so 
efleota its esoape 

llie large, woody, spherical fruits of Nort/ua 
*ayeMkma (Sapota^) riww a small oiroolar area 
at one end, which proves to be a cap fitting into 
and closing an enfioe, beneath which lies the 
ndide of w embryo This cap is pushed off on 
gemunation and the shoot apex is pulled out into 
freedon throuf^ the orifice by the lengthening of 
the stalks of the cotyledons wfauh, themselves, 
remain widun the seed 

It is when we oome to examine the frnita of 
various members of the Anacardiaoesi, the femily 
to which the cashew nut, maii»» {flitachiD nut 
and other ediUe fruits beksig^, toat we find smne 
lemsribaMe ooutrivanees for m proteoden of the 


seeds, and equally ingoiious devioes by which 
they make then escape on sennitutdon 
HcBBiafaMtopAM, the blood plum of Nigeria, is 
an example of a etony endooarp with a lid oontam* 
mg a sui^ seed On removal of the flesh of the 
firmt a bd^ hd like sduotuie can be seen at the 
apex of the stone, which forma a close fitting 
stopper, hermetically aealing the onfioe of the 
cavity m the endocarp m wmoh lies the embryo 
with its radicle dlreotly under the hd On ger- 
minataon the hd eepuratee mto two halves, hike 
a pau of doors wmoh ue pushed aside by the 
emerging radicle Before germination there is no 
mdioadon that the hd is a double structure which 
can be thrown open far the exit of a visitor, like 
front doors of a millionaire’s mansion I 
The Kaffir plum of South Africa, Sclerocarya 
caffra and Droeonkmelon fium the East show 
similar devices to HeemaioetaphtB, except that in 
the former, three, and m the latter five, embryos 
ate enclosed m each stony endocarp The cavities 
containing the seeds or embryos are m each ease 
closed with a cap like hd, in shape like a ciroulsr 
mihtary cap, sane 3 mm thick, hollowed out on 
the inner side and thinned out at the lower emuer 
This IS the weak spot m the armature through 
which external moisture oan enter when the fruhto 
ate sown, and it is also the spot at v^oh the 
embryo rnakes its attempt at esoape by poshing 
up the cap with its developing radicle 
During the War some fruits were picked up m the 
East end of Ixmdon, after an air raid they were 
sent by the Home Office to the Hharmaoentioal 
Society for examination and thonoe to Kew for 
detenmnatioa, as it was thought they had been 
dropped from an enemy aeroplane with sinister 
empoae, smoe they were sooouient and ediUe 
Ibe fruits proved to be those of Draamtomdoa 
nneiue and had no doubt been dropped by some 
sailor home from the East ' 

A yet mm elaborate and oompboated device 
remains to be described m this same family 
Anaeardtacea, which has been evolved m the genua 
Pktogyniam, the Burdekin plum of Queen&nd^ 
Austr^ Here the seeds are not only enoloaed 
m stony endocarps, but also to ensure mcne com- 
plete protection of the embryo, the middle portion 
of the fruit— the mesooarp — ^has become stony, 
and tile stony endocarps are, m addition, sur- 
rounded and enclosed in an outer, woody box, 
hke the proverbial peesunut who oonsiaerB it 
eesential to wear bnioeo m additkm to a beht 
Here, again, the protootion seems to have some- 
vdiat ovwshot the marie for some twelve seeds 
are imprisoned m this outer turbinate, woody box 
(2 8 cm m diameter), and ultimately, on gmntn- 
ation, only me of the seedlings u hray to 
survive m the omnpetitKin with its close iwigh- 
boun 

Each stony endooarp in this enolosiiig box has a 
kwe^ tubular portion more or lesa fused with the 
tissues of the mesooaiu, and an upper oap-liks 
portion firmly oementea to the lower part, wfaitii 
faecoofas detMhad on gemlnatioD and is pushed 
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throai^ the orifice in the meeooerp eo thet the 
embr^ can emrage Ihe cape ue eomevhat 
dmiUr to thoee ot Seleroearya Mod Dracxmtomtion, 
bat tiiey an trianaular in aeotion and lufilowed 
afitbm to oontom toe upm part of the eml»yo 
In ahape th^ naemble a frtooh fbram cap 
The eztnme ooae of waetage erf raort u that 
oftheBnailnat, BertAoUetia When you pnrohaae 
Braail nuta, you rarely, if erer, aee tra fiuh body 
m which tb^ an contained The well known 
‘nuta’ an the aeeda with their atreng, woody oeed 
coat , but they an contained m a large, woody, 
qihencal firuit aome aiz mohea m diameter, wito 
a wall half an inch thick and aa hard aa well 
aeaaoned oak, with a amooto, glaoa-like inner layer 
At one end of the ball then la a email onfioe fir^y 
plugged by a atopper, and maide the 15-20 aeeda 
an 80 neatlv packed, with their thin edm inworda, 
toat the hollow wooden aphen le completely filled, 
and no apace la waated When oonditi^ are 
fkTourable for germination, the aeeda inaide all 
commenoe to germinate at once The orifice, half , 
anmch aoroaa, however, la their (mly meana of 
eaoape, oa the fhut wall nmama hard and mtaot 
The reault may be compared with toe moh of a 
crowd on the call of “Fm” at a theatn Every 
one tries to get out at once and only one out of 


toe 15-20 porlaonem au rv l vea I Surely thie is a 
case where the means have d e feated toe end 

Tennyaon may well have had the BraaU nut in 
mfaid wnen, r e fer r i ng to Natun, he wrote 

So oanfiil of the type ahe aeema, 

So ooreleM of the oingle lifo , 

That I. oonaidBinng everywhere 

Hot secret meaning m her deeds, 

And finding that cn fifty seeds 
She often bnnga but mie to bear, 

I falter where I firmly trad,” 

Why should aome seeds, like those of many 
orchids and hhea, papery in their texture and 
almost toanaparent, survive perfectly well m a 
dormant oonmUon for a long period, while othora 
need a strong proteotive envelope ! 

All these questions relating to the nature of the 
hfe m a dormant seed, whether germmation may 
be immediate or may be long delayed, and the 
ingenious methods of germination, afford prob 
lems of much mtereat , all the more so sinoe 
they are so illnaive and because our attempts 
to solve them am oonfironted by so many dim 
oulties 


Possible Production of Elements of Atonuc Number Higher than ga 
By PBor E Fxaia, Boyal Umveraity of Rome 


Y TNTIL recently it was generally admitted that 
^ an atom resulting urtinoial diemt^ra 
tion should normally conespond to a stable isotope 
M and Ume Johot first found evidence that it 
18 not neoeaauily ao , m aome oases the product 
atom may be radioaorive with a measurable mean 
life, and go over to a stable form (mly after emission 
of a positron 

The number of elements whuh can be activated 
either by the impact of an a particle (Johot) or a 
proton (Cockcroft, Qilbert, Walton) or a deuton 
(Orane, Lanntaen, Henderson, Livingston, Law 
lenoe) la neoeasanly limited by the fact that only 
light elements can be dismte^ted, owing to toe 
(bulomb repulsion 

Thu limitation u not effective m the case of 
neutron bombardment The high efficiency of 
these particles in jproducmg dismtegrations com 
pensates fairly for the weakness of avi^ble neutrim 
Bouroes as ocmipared with a particle or proton 
souroee As a matter of fact, it has been mown' 
that a large number of elements (47 out of 68 
ezammed until now) of any atomic weight could 
be a(r(avated, using mutron sources oonsuting of 
a amall glass tube filU with beryllium ^awdet 
and radon up to 800 milliouneg. Thu source 
gives a yield of about one million neutrons per 
■eoond , , 

All toe elements aotivated^by thu method tufth 
intenrity Isigc^ qnough for a magpctio a^yris of 


toe sim of toe charge of the emitted partioles 
were fovhid to give out only negative eieotrons 
Thu u theoretically understandable, as the 
absorption of the IxMmbardmg neutron {nodnoes 
an excess m the number of nentrona preeent 
inside the nucleus , a stable state u therefore 
reached generally through transformation of a 
neutron mto a proton, wmidi u connected to the 
onusion of a 5 particle 

In several oases it was possible to cany out a 
chemical separation of the 6 active ^ment, 
following the usual technique of adding to tlw 
irradiaM subetanoe small amounts of the ne^ 
bounng elements Thom elements are t^ 
separated by ohemioal anal 3 reu and separately 
checked for the 5 activity with a Ociger Milller 
counter The activity always followed completely 
a certain element, with which the active ebmeot 
could tons be identified 
In three oases (alununium, chlorine, cobalt) the 
active element formed by bombarding the element 
of atomic nnmber Z has atomic number Z — 2 
In four oases (phosphoma, sulphur, iron, xmo) the 
atomic numbOT of toe a^ve {vtriaot u Z — 1 
In two oases (bromine, iodine) the active riemept 
u an isotope of the bombarded element 
Thu evidenoe seems to show that three mam 
prooeesee are. po^iUe (a) capture of a nentoon 
wito instan|aiieou8 amvaum of .an apartiriui ( 
(6) capture of ^ neutron with emission of 
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proton , (e) oftpturo of the neatoon with emiaaion 
of • Y'liwintiuni to get nd of the miridas energy 
Erom a thoOTetioal point of view, the probabibty 
of prooeeeee (a) and (6) depend* very lamly on 
the energy of the emitted a or H<particfe , the 
more eo the higher the atomic weight of the 
element The probalnhty of prooeee (e) can be 
evahiated only very roughly m the preeent state 
of nuclear theory , nevertbeleas, it would appear 
to be smaller tiian the bbenred value by a motor 
100 or 1,000 

It seemed worth while to direct particular 
attention to the heavy radioactive elements 
thorium and uranium, as the general instability 
of nuclei m this range of atomic weight might 
give rise to successive transformations For uus 
reason an investigation of these elements was 
undertaken by the writer m collaboration with 
F Raaetti and 0 DAgostino 

Experiment showed that both elements pre 
vioualy freed of ordinary active impunties can be 
strongly activated by neutron bombardment The 
initial mduoed activity oorresponded m our sxpen 
ments to about 1,000 impulses per mmute in a 
Geiw counter made of ammimum foil of 0 2 mm 
thi^ess The curves of decay of these aciivities 
show that the phenomenon is rather complex A 
rough survey of thorium activity showed m this 
element at least two periods 

Better mvestigated is the case of uramum , the 
existence of penods of about 10 sec , 40 sec 
13 mm plus at least two more periods from 40 
mmutes to one day is well estabhshed The la^ 
unoertauity in the decay curves due to the 
statistical fluctuations makes it very diflScult to 
establudi whether these periods represent successive 
or alternative prooesses of dismtegration 

Attempts have been made to identify chenucally 
the 3 active element with the penod of 13 mm 
The general scheme of this research consisted m 
adding to the irradiated substance (uramum 
mtrate m ooncentratsd solution, punfl^ of its 
decay products) such an amount of an mdinary 
3 active element as to give some himdred impulses 
per mmute <m the counter Should it be possible 
to prove that the induced activity, recognisable 
by its charactenstio period, can be chemically 
separated from the added activity, it is reasonable 
to assume that the two aotivitlM are not 4ue to 
isotopes 

The following reaction enaUes one to sepuwte 
the 13 mm p^not fron^moet of the liMviest 
elements Ae irradiated uramum solution is 
diluted in 60 per cent mtno amd a small amount 
of a manganese salt is added and then the man- 
ganese u i«eoipitated as dioxide (MnOi) from 
the boilibg aohifron by addition of sodium dilorate 
The manganese dioxide pteapitate carries a large 
percents^ Of the activity 

This reaotaoD proves at once that the 13 mm - 
activity u not isotopic with uranium For test 
mg the possilnlity that it might be due to an 
drasent 80 (thonum) or 01 (palladium), we 
aspeated the reaotum at least ten tunes, adding 


an amount of uramum X| + X( oorreapondmg 
to about 2,000 impulses per mmute , idso 
some cenum and lanthanum wne added m 
order to sustam uramum X In theee conditions 
tile manganese reaction earned only the 13 
mm activity , no trace of the 2,000 impulaes 
of uramum X, (penod 24 days) waa found 
m the precipitate , and none of uramum X|, 
although the operation had been performed m 
less than two mmutes from the prempitatuxi 
of the manganeee dioxide, so that several hundreds 
of impulses of uramum X. (penod 76 seo ) would 
have Wn easily recognisable 

Similar evidence waa obtamed for exoludmg 
atomic numbers 88 (radium) and 89 (aotimum) 
For this, mesothonum 1 and 2 were used, adding 
banum Mid lanthanum , the evidence was o(an 
pletely negative as m the former case The 
eventual precipitation of uramum X, and meso- 
thonum 1 which do not emit p rays penetrating 
Miough to be detectable m our oountera wrould 
have been revealed by the subsequent formation 
reimotively of uramum X, and mesothonum 2 

Lastly we added to the irradiated uramum 
solution some inactive lead and bismuth, and 
proved that the conditions of the manganese 
dioxide reaction could be regulated m such a way 
as to obtam the prcoipitation of manganese dioxi^ 
with the 13 mm activity without oarrying down 
lead and bismuth 

In this way it appears that we have excluded 
the possibihty that the 13 mm activity is due to 
isotopes of uramum (92), palladium (01), thmum 
(90), aotmium (89) radium (88), bismuth (83), 
lead (82) Its behaviour excludes also ekaocsium 
(87) and emanatuMi (86) 

This negative evidence about the identity of the 
13 mm activity firom a large number of heavy 
elements suggests the possibihty that the atomio 
number of the element may be neater than 92 
If it were an element 03, it wCuM be ohemioally 
homologous with manganese and rhemum Thu 
hypothetus u support^ to some extent also by 
the observed fan that the 13 mm activity u 
earned down by a precipitate of rhenium sul 
phide insoluble in hydrochlono add However, as 
several elements are easily precipitated m thu 
form, thu evidence cannot be considered as very 
strong 

The possibihty of an atomic number 94 or 96 
u not easy to mstmguuh from the fbrmer, as the 
ohemioal properties are probably rather similar 
Valuable mfnmation bn the prooesses mvolved 
could be gathered by an investigation of the 
posable emuaon of heavy partiolM A oarefiil 
search for such heavy partioles has not yet been 
earned out as they require for their observation 
that the active product should be m the form of 
a voy thm la^r It ieems therefrm at present 
premature to form any deflmte hypothesu on the 
obaip of dumtegrations mvolved 
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Obituary 


Sib Bobbbt Cablyud, x o s i , o i x 


ALTHOUGH evoi now natural Bdenoe finds 
no jdaoe as a oompulaory subject m tbe 
oompetilaTe examinations few the higher ranks of 
the public service, nevertheless the Indian Civil 
SoTioe has often moluded m its ranks a faw 
staunch supporters of the man of science In tills 
select band the late Sir Robert Wairand Cariyle, 
a fcitismaji of the ‘sage of Chelsea*, whose dMth 
m his seventy fourth year oooumd at Florence 
m May 23 lart, takes an honoured place Four 
years ago he was seriously mjured by a motor 
lorry m Essex, an accident which was followed 
by repeated attacks of permcious anemia which 
even w robust constitution could not long with 


Educated at the Umversity of Glasgow and 
Balbol College, Oxford, Carlyle passed the Indian 
Civil Service Ebcammation m 1878 and was duly 
posted to Bengal In 1894 he reached the raiuc 
of magistiate and collector and served for many 
years m the Distnct of Darbhangha, m which m 
1904 Lord Cnrxon founded the Risa Agncultural 
Research Institute After eight years service as 
a distnct officer he was called to headquarters at 
Calcutta, first as Inspector Gmeral of Pohoe and 
then as Chief Secretary to the Government of 
Bengal 

In 1907 Carlyle was selected for service under 
the Government of India as Secretaiy to the 
Department of Revenue and Agnculture and for 
the next three yean came m the closest touch with 
most of the scientific workers employed by tiie 
Central Government, both administratively and 
also as chairman of the Board of Scientifio Advice 

With charactenstio thoroughness, Carlyle apphed 
himself to a close study of these somewhat un< 
fiuniliar activities, and also made a pomt of getting 
mto personal touch with the workers themselves. 
In tins latter task he was greatly assisted by Lady 
Cbrlyle, who took a dera perso^ mterest m hm- 
husband’s woric and &e^ devoted her great 
social gifts to the entertainment of a conataot 
stream of official visitors, many of whom were 
connected with some branch of scienoe After 
three years* service as Secretary, Carlyle was 
pomobMl m 1910 to a seat m the Viceroy’s Council, 
ms charm mcluding the Department of Revenue 
and Agnculture and also the PnbUc Works port- 
fbho, an appointment he held imtil his retuement 
m 1916 

Carlyle was thus closely connected with the 
aowntiflc activities of the Government of India for 
an unbroken period of eight years, during which 
he was particularly mteresbed m agncultural 
research He was a great ftiend to the Pusa 
Research Institute, wmeh he visited on many 
occasions, and he also found time to attesni the 
meetings of the Board of Agnculture Under his 
fostering care the Institute developed with great 


rapidity the workera were constantly encouraged 
to give of their best The amcultural departments 
m the provmoes were not for^ten Large sums 
of money were placed at their dispoeal for extensive 
seed farms for the moduction <» pure seed of the 
new varieties of wheat created at Pusa and at 
otiier centres A new cane-breedmg station was 
founded m South India at Coimbatm 

Carlyle did much to foster and {oomote the 
CO opn«tive credit movement and to bring about 
effective liaison between its officers and woae of 
the agncultural departments working m the 
Distiicts Other mterests moluded the moourage 
ment of the Indian Smenoe Congress, the meeti^ 
of which his officers were penmtt^ to atte^ 
while on duty, and at which they were given the 
greatest freedom in the reading and dismission of 
papers Carlyfe was always insistent that the 
scientifio woriem under the Government of India 
should look upon themselves as free and mde 
pendent mvestigators and not as members of a 
bureaucracy 

The well beuig of agncultural research and the 
development of the co operative credit movement 
were <^y two of C^lylee mterests He did much 
to encourage the scimtifio study of forestiy , he 
took a deep mterest m the Survey of India and 
m the planning of New Delhi In these and other 
similar activities, the scientifio workers conoemed 
alwi^ found m him a sympathetic and respmsive 
chief and one who spared no pains to understand 
their pomt of view and to oMe them feel that, 
so fu as m him lay, they could rely on getting a 
square deal 


Db J D GmiBTTX 

Db Johh Dbsmoxd GniLim, whose death on 
April 24 we regret to record, was bom cm February 
28. 1867 Aftor irainins m ed ical 
(MRC8,LBCPTL^on),asfrom\ Thomas* 
Hosmtal, he at first desupoed entering practice m 
the Ehiriish cokmy at issben Later he jomed the 
medical service of the Federated Malay States 
(Selangor, Perak and Pahang), eventually becoming 
Residenoy suia^ foi; Kdantaa and Kota Bahru 
In Malaya, Dr Oiml^ soon became mterested 
in native medicaments and potsons, a subject which 
occupied hun up to the end In Kelantan, a region 
httle tamted by Western mfiuenoes, his oppor- 
tumties were enhanced by innate knowledm of 
the language and by the confidence whim his 
frank and s^pathetio nature impressed on the 
Malay Jealous m regard to native seoreta, they 
allow^ him to witness, for example, mysteries 
such as those of Mam Pet^, which are recounted in 
his work “Malay Poisona and Charm Cures’* 
(Third edition, 19M Lcndcn Churchill) 

Though much had been done botankally by 
Ridley, Bmkhill, the workers at Buttensorg 
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•moogrt othen, Iqr hu medical knowledge Dr found, and there are very many who mourn hii 
CMml^ waa to foige a hnk between the jdant loas, whilat admirmg hu oonstaaqy of pnrpoae in 
aa Buoh and aa a A happy ocdlabontum good and m foiling health, thou^ withal dieerflil 

with Mr I H Burkhill led to ^ pubhoation of and of good heart 

a tranalation of the “Malay Book of Medunne’’ A final note of aympathy muat be atrudc fat 
W Indie lamail {Oardens BMetm, Singapore, 6, hia devoted widow, two email danghteia, hia 
1930) , to tiua la appmded a ‘catalogue raiammfo' aiatera and other relatiTea H E Dubham 

of very great value Thereafter, m conjunction 

with Meaan Skeat and Thomaon. he atarted cm 

a more comprehensive and ambitious work to be regret to announce the foUowing deaths 

entitled ‘The Malayan Medical Dictionary’ This Dr E W Ndscm, chief of the U S Federal 

work, though more than half done, is mterrupted Bureau of Kolomoal Survey, known for his work 

by his death , however, it u hoped that hia on the buds and mammals of North and Central 

oollaborators wiH be able to eomplete it without Amenea, on May 10, aged seventy nine yean 

undue delay He was also the author of many Sir Walter P Buchanan Riddell Bt , pTmajpal 

minor oontnbutioas on medical subjects During of Hertford College Oxford, m 1929-29, ohairman 
the War he was m charge of a hospital ship of the Umvermty Grants Committee, on June 5, 
(Eaaiqmbo) aged fifty five yean 

Fr^ lu returement firom active service. Dr Mr J J Fahie, author of several standard 

Gimlette was condemned to a sedentary life volumes on the life and work of Galileo, on June 

through the unfortunate loss of a leg from mtense 12 aged eighty seven yean 
erynpelatous infectum, but he stuck to his self Maj Gen George 0 Sqmer, K C M G , member 
impoi^ tasks with courage and pertmacity of the U S National Academy of Sciences, known 

With the cardinal virtues of smoenty and thorough- for his work m connexion with electnoal com- 

ness, no more loyal or lovable mend could be mumcations, on March 24 aged suty nme yean 


News and Views 

lawnutKMial Conference on Phynci take the form of an International Conferenoe, on the 

A imniro of the International Union of Pure and joint invitation of the International Umon and die 

Applied PhysiCB will be held m October next m Physical Society, under the presidencies of Prof 

Lo^on and a jomt oonferenoe will be held with the Millikan and Lord Rayleigdi the details are being 

Physical Society, under the presidencies of Prof R A arranged by a committee repreeentuig the two 

Millikan and Rayleigh The last meeting of the bodies The disoussion on nuclear physios will be 
Union took plaoe m 1031 at Brussels (see Natuki of opened by Lord Rutherford with a general survey 

September 10, 1031, p 483), when an mvitation from of the subject Subsequent papers will deal with 

the Royal Society to meet in London was withdrawn ooanuo radiation, p ray transformation of radioaotive 

m order to enable the Union to accept the Amenoan elements, artiSoial transmutations by « rays, 

mvitation for a meeting at Chioago at the Oentuiy neutrons protons and diplons and new types of 

of Progr o es Exhibition m 1033 Prof R A Millikan radioactivity, and the constitution of atomic nuclei 

waa elected piesidont, but on account of economio Sir William Bragg will dehver an opening survey m 

oonditions the meeting was oanoelled and the Royal the disoussion on the tiieory of the solid state of 

Sooiely renewed its mvitatum to meet m London matter Papers on mteratomio forces will bo divided 
The invitation was aoo^ted and the meeting will be into three groups deahng with eleotrovalent Imkmgs, 
held on Ootober 1-6 The work of the Union will oovalent Imkmgs and van der Waals attraotums , as 

molude oooaideratKm of the report of the Oommiasion speoial oonstderation will be given to the action of 

on l^unbob, Umta and Nomenclature appomted at these forces m metals at the Aberdeen meeting of 
italartmeetmg The Commission, under the ohainnan the British Aaaooiation, this partioular section of the 

ship of Sir Richard Qlaaebrook, has dealt with subjeots will not be to fliUy considered at this dis- 

eleotneal, oalonmetno and tiiermometno umts and ouasion Another group of papers will deal with the 

woris has also been donJ fe connexion with radio possible existenoe of a seco n da r y atruoture m orystab, 

metno and aoouatioal units Dr Hales’ oommittee coarser than the fine stnioture detected by X rays, 

on Instmmente and Instrumental Methods will, it is and its relation to phyauial properties The names 

antM^ted, desuc to oonsnlt the Umon on a number of detogat)ee of national unions adhering to the 

of questions Apart ftem this formal business, it was International Union of niysios diould be sent to the 

felt that the diould also be utilised for mter seoretanes of the Oonferenoe not later than August 1 

natxmal dbeuasKm on a subjeot or subjeots now Invitations are being sent to a number of physioisto 

atteaotmg general interest , oertaJn aape^ of the known to be interested m these subjects , others 
solid state of matter were suggested as suitable desjring to attend should send m their names not 
, latsr than September 1 AH oommunioations should 

Tba Physioal Soewty had already decided to hold be addressed to the Seoretanes, International Con 
a Oonferenoe on Nnoloar Phystoe and it Was agreed fetesme on Physios, RoyalSoowty, Burlmgton House, 
to combine the two prapoaab Thus the meetmg will L ond o n , W 1 
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Manorial to Sir Waltor Moiky Flttchar 
Thb public life of Oieat Britain aaflered a loM of 
more than common magnitude through the death of 
Sir Walter Morley Fletcher, flrat aeoretary of the 
Medical Reoeaioh Council, on June 7. 19SS He waa 
then m hw suctieth year and m the hei^t of thorn 
powers which he had used without stmt in the 
advancement of knowledge for the relief of human 
Buffering Walter Fletcher gave ndily to the common 
weal, and it la fitting that some worthy tribute of 
an enduring lund ahould be paid to hia memory 
An appeal has therefore been laaued over the aigna 
tuna of the Lord President of the Council, the 
president of the Royal Society and lepresentativea 
of aspects of science and medicine with which Sir 
Waltor Ftoteher was particularly aaaooiated It is 
conaidMed that the tnbute should consist m the 
first place of a personal manorial, and secondly of 
the mention of some sohone for the flirtheranco of 
the cause which Sir Walter Fletcher had eo much 
at heart It is therefore proposed first to commiaeion 
a portrait bust, to be plaoed in a suitable setting in 
the entrance hall of the National Institute for 
Medtcal Research, at Hampstead The remainder 
of the sum ooUeoted will then be used aa a fiind for 
buildmg — at the farm premises of the National 
Institute at Mill HiU — a Walter Fletcher Laboratory, 
to be devoted particularly to those nutritional 
studies m which he was so keenly interested This 
will not only provide an appropriate memorial, but 
also It will nudre an urgently needed contnbution 
to the national equipment for work m what is at 
present among the most important of all branches 
of medical research All subHnptiona should be sent 
to the beoratary, Fletcher Memorial Fund, 38 Old 
Queen Street, Westminster, S W 1 

Telford Centenary Exhibition 
Thomas TaLrono, the distinguished civd engineer, 
died at hw house at 84 Abingdon Street, Westminster, 
on September 2, 1834, at the age of sevoity seven 
years, and a few days later waa buried m the nave of 
Westminster Abbey For the last thirt^een yean of 
, his life he was president of the Institution of Cnnl 
Bngmeers, and m oonnexion with the osntenary of 
hiB death tiie Institution has arranged an exhibition 
which was open for inspection at the oonversauone 
this week and will remam open each day at 10 a M - 
0 V K until June 22 The materials for the exhibition 
have been gathered together mamly through the 
efforts of Sir Alexander Oibb, whose forbears were 
associated with Telford m some of hw works Telford's 
whole life was devoted to engmeering works of 
national unportanoe, and hia steady rise foom a stone 
mason, working on Somerset House, to the head of 
hw profession, was due to hw wide knowledge, eaeigy 
and sound judgment He oonstruoted many hundreds 
of miles of roods, more than a thousand bridges, some 
of the most important oanals m Great Bntom and 
also did valuable work on harbours Hw most famous 
works mohided the Ellesmere Canal with the great 
Pont Pysylltau Aqueduct, the wrought iron siia> 
pension bridge over the Uenai StraiU and St> 


Katherme’a Docks He took the hvehest mbereat m 
tbs formation and growNi of the Institution of Cnnl 
Engineers, presenting to it w doUeotion of boi^ for 
the formation of a hbrary and bequeathing to it 
several thousands of pounds. Ibe exhibits oolleoted 
for the oooasion of hw oentenary relate to nearly all 
hw aotiYities and include plan^ drawings, reports, 
note boidcB, letters, portraits, etc A oarefblly 
annotated catalogue has been prepared which itaelf 
forms a valuable addition to the material relating 
to the great engmeer 

History of Derbyshire Industnts 
Thx Newcomen Society held its summer meeting 
m Derbyshire on June ^9, and the members Were 
able to pay vwits to many mtereating woriu These 
inoluded the Old Crown Derby China Works, the 
quarriea of the day Crow Lime Co , the honery 
works of Messrs Ocoirge Brettle and Co , Ltd and 
the Mill Cloce Lead Mine, Darley Dale At various 
places, some interesting maohmea and engmes were 
inspected and at the works of the D P Battery Co 
two very fine water wheels were seen After the 
Society's dinner on June 7, two papers vrere read, 
one on the High Peidt Railway, and the other on the 
history of some Derbyshire mdustnes The latter 
was by Mr Rhys Jenluns, who gave m it bncf 
reviews of the lead, iron and other mdustnes from 
the earliest records Lead mining and smelting was 
earned on m Derbyshire by the Romans, and a 
number of pigs of lead with Latm inscriptions have 
been foimd It w stated that there are no fewer than 
4,000 disused lead mines m the oounty, and that 
some seventy years ago the output waa 4,000 tons 
per annum The lead smelting works near Lea 
appear to be the last in the oounty Definite evidence 
of iron working go back to the twelfth century, and 
Mr Jenkins traced the development from that time 
onwards One mtereeting feature was the records of 
distinct mdustnes m various localities, chains being 
made m one plooo, sickles and scythes in another, 
and BO on About a century and a half ago. there 
was a flounshmg mdustry at Hartshorn, when 
hundreds of gross of wood screws were made weekly. 
Of Lombe’s famous silk mill erected two oentunes 
ago, nothing now remains , but its erection was an 
outstanding event m the history of machine building 

kigh Speed Precision Photography 
Ax mteresting demonstration was given on June IS 
of a new development m the taking and timing of 
serial jdiotognqihB of objects movmg at hi^ speed. 
The apparatus, which is easily portable, is the oom- 
bmed woric of the Western EUeotne Co and Kodak 
Limited It was demonstrated that 2,800 exposures 
par second could be made of objects in normal day 
lig^t or illuminated with ordinary ‘1 watt* type 
lamps on the standard small sue Kodak film. Ibe 
mtereat m the camera lies m ita extreme sniqilioity. 
As the film baa to move across the focal plaiifi with 
speeds up to 60 feet per Beoand, the usual mtermittent 
motion must be dispeused with and a unifonn motion 
substituted. Mounted between the lens (Kodak 
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anastignuit/l g) and the film u a email elab of glaae 
which rotatee about an azu parallel to ita own plana 
and paaeing throu|h lihe middle of the slab Thu 
givM a lateral motion to the image m the same 
diraotion aa that m which the film la moving Ex 
poauTC u only allowed when the alab la approximately 
normal to the optic axis, when the lateral speed of 
the image will be nT (|i-l)/|i, where T uthe thioknoae 
of the slab and w its angular velocity Them u no 
mechanical shutter other than the mounting of the 
slab, which intercepts the light twice for every com 
plete revolution, and thu combmed motion of film 
and image takes the place of the more usual motion 
hitherto adopted The image of a moving dial u 
projected on to the comer of each exposure by an 
aocesBoiy internal optical system The motion of the 
dial u controlled mdependmtly by a 200 fork oon 
trolling a synchronous motor The time spacing on 
the image can be read to aec The demonatra 
tiona of muBOular reaction timea and of aplashea were 
extremely good, hut it waa noticed that m the com 
paratively simple image of a fallmg steel ball, there 
waa a slight elongation 

International Broadcasting Union 

The International Broadoasting Union (or the 
Umon Internationale de RadiodifFusion — to use its 
official title) H making its first official vuit to Qreat 
Britain at the meeting which is being held m London 
from June 12 until Juno 20 The issue of World 
Radio of June 8 oontains a senes of articles doscnbing 
the organisation and work of the Umon When Uie 
Umon waa founded in London m BCaroh 1920, eight 
European oountnes were represented, and according 
to the nunutea of that meeting it waa estimated that 
the broadoasting stations m Europe at that moment 
radiated a total energy of 80 kilowatts, of whioh 
43 kilowatts emanated fhim stationa m Great 
Bntam At the present tune, m the tenth year of 
the Umon s exutenoe, twenty five oountnes have 
members withm the Union and the radiated energy 
of more Uian 2S0 stations inohided withm what w 
officially recognised as the European sone w about 
4,200 kdowatts The partioulm function of the 
Union with whioh the listenmg public is probably 
moat fanuhar u that of poboing the ether’~m other 
words mamtaining the wave lengths of statrans so far 
as posable unmterrupted by those of other stations 

This, however is only one of many uaeftil and 
essential duties porformed by the Union with the aid 
of oommisBions dealing auth legal, programme relay 
and teohmoal matters In the course of its work 
a spint of oo-operation has been established anxmg 
the European broadcasting authorities as a result 
of their oommexi memberahiti of the Umon, and m 
additHm strong and valuable links have been foiged 
with the broadoastmg oiganisations of other oon 
tmente, notably the great Amenoan ohains and the 
corporation which oontrols Japanese broadoastmg 
ICoieovsr, the Union has striven tbrou^^ut its 
existence to promote that good^ undarstanebng 
between nations, whioh is one of broadoestnig’s 
most vsluaUe oontributions to national life Smoe 


the moeption of the Union, the president of the 
Couneil has been Sir Charles Caipendale, one of tbs 
oontroUers of the BBC while Bfr A R Burrows, 
a pioneer of Bntuh broadoasting, has filled the post 
of secretary general m a popular and effii^t 
manner at the Geneva office 6f the Union 

Bntuh Antarctic Bxpcdiuon 
SoHX further details of Mr J R RymiU’s forth* 
ooming antarotio expedition are published m the 
Qoograjdiioai Joumod of June It is hoped to leave 
I Great Britain early m September m the Ptndla, a 
three masted topsail school of about 200 tons with 
a length of 112 ft The Penola which is fitted with a 
100 H p Diesel engine, was bmlt m 1008 , she is of 
oak, and is now bemg reoonditioned and sheathed 
with greenheart at Southampton A De Haviland 
Puss Moth aeroplane, o^oable of oarrymg three mm, 
or two men with a survey camera, is being takm 
Sixty dogs ftom West Ornenland and twelve sledges 
will be earned Messrs Hampton and Stephenson, 
with fho dogs and much of the equipmmt* will leave 
for the Falkland Islands in July, and Mr Rymill with 
the rest of the expedition sailing in the Penola will 
meet them there m October Dxecovery II is to assist 
m the transport of storm as far as Deception Island 
Beyond that, the plans of the expedition will depend 
on the state of the loe, but it is hoped to set up the 
base houso on Hearst Land m order to explore east 
and wmt by sledge It may however bo neoessary 
for the ship to return to Deception Island if no good 
harbour is found m the far south Tlie expedition 
proposes to return to iimglond m May 1037 

Jubilu of the Socuty of Dyers and Colourists 

ComoEMOBATmci tho foundation fifty years ago, 
of the Society of Dyers and Colounsto a jubilee issue 
of the Society s Journal has recently been published 
Of the twenty two artiolm which it oontams, some 
aro reviews of the advances which have been achieved 
during that tune and others deal ohiefiy with the 
present state of knowledge in various departments of 
the soienoo and art of dyeing A forowonl is oontn 
buted by Prof G T Morgan who as an aotivo 
worker m djre chemistry and as president of the oldest 
chemical society in Um world refera to the rise of 
the British colour uidustry and to the means whereby 
Parliaroont has safeguarded its growth Mr J 
Huebner contributes an interestuig account of the 
early history of dyeing and Mr A H Brewmsketohm 
the history of tho Worshipfhl Company pf Dysn, 
London Prof A G Green disousses lan^naiks in 
Uie evolution of dyestuff industry during the 
past half oentury and Dr H Levmstem oontnbutas 
some pertment observations on Bntlsh patent laws 
Artiolm on the constitution of oelhilose by Prof 
W N Haworth on substitution m the benxene 
nucleus by Prof R Robmson, and on the rslatlon 
b et wee n the oonstitution and substantmty of dyes 
by Prof P Ruggli serve as a reminder, should any 
be necessary, of the close dependence of a suooesslul 
chemical mdustiy on rmearohes m *pure’ chemistry 
AiAmg the other artiolm, no leas mteeeatmg beoauss 
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of o twohntool ohannter, wo aooounto of ptogtew in 
various dyeing, deaaing, blesohing and finishing 
operatMos ap^ied to textiles. Airs and lea th e r , and 
a levMfir of the obenustry and teohnology of rubber 
and syntiietio reams The price of the special issue 
is SO# , but members of the Society may purohsun 
otie copy at a privilege price 

The Nanoaal Phyucal Liboratory 

Tn report of the National Physioal Laborsitoiy 
tat the year 19SS is a quarto piunphlet of 264 pages 
and 60 figures, many of them pli^, and provided 
wiih an index of 10 pages The condition of industry 
has reduced the demand for routine testa of inatru 
ments and for mveatigation of problems of manu 
facture, but the resesuoh programmes of the Executive 
Committee and of the Boards and Committees of 
the Departmsnt of Soientifio and IndustruJ Research 
have been presaed forsrard An important and 
pronuamg method of bringing provinoial industnes 
into touch with the Laboratory has been tried during 
the year, by the essuor members of the staff lecturing 
on the general work of the Laboratory and on speoifio 
problsms of local mdustnes at many large towns m 
the country Esuih department of the Laboratory 
provides its report, and each report oontaina matter 
at great mterest which u well illustrated by figures 
snd easily followed The Radiology Division has 
tor esonqile, mvestigated the efiteot of beat treatment 
on metals whiob have been oold worked previously, 
and finds that a magnet steel retams its magnetic 
propertiea better when m a state of stram than when 
the otram is reheved by heat treatment, and that 
transformer steel is the better for being tree ftom 
mtenial strain On one hand, the Oeputment has 
tasted for mtemal flaws two Diesel engine ooimectmg 
rods of 4 in diameter, and on the otbix, for the 
Medwal Reaeonh Council the atruoturo of human 
teeth 

Quieter MotorCan 

A KBOniT report by Sotenoe Service gives a r^sumd 
of the diooiusiona during the annual genwol meetmg 
of the Booiety of Automotive Engmeers at Detroit 
It waa stated that m the earlier days of motoring 
the thrill of passing another motorist was moomplete 
unless your motor hod a louder and deeper roar than 
his Now motonsta are womed even by the amount 
of noiee their tyree make Modem oar meohsmams 
are so i mp roved tiiat at speeds below 40 milea an 
hour this noise is clearly audible In fkot aome 
motorists utiliae it to keep the speed oonstant The 
low buss or flutter is due to the trapping of anr m 
parts of the tjrres Noise m motorcars can be 
elimmated m two ways, either by absoiption or 
oanoeUation by mterferenoe Ih mufflers which 
ahsorii sound, the sound energy is converted mto 
heat by resonators owmg to the friction of waves 
passing through small holes and the use of porous 
matenala Muffien that depend on wave mteefarenoe 
get one part of the aound in oppoaitien m jdiaae 
with the other, so that tbty paitudly eonoel One 
new type of muffler passes part of the exhaust gas 
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through a venturi tube sod it than opentes the wind 
shMdeksner AsihnoenriuehutiUsesbothr e sotis nn s 
chambers and absorbing matenaTs is scmetimes 
effective in preventing mtake noise (power roar) 
The noise to passengers oan be oons w torably reduoed 
by padding the bodm of the saloon by sound abeorii 
mg material m the same way as the aeoustioal 
|»upertua of radio studios eon be improved One 
result of making motor oars quieter is that the 
driver often unooasoiously moreoaea Oie speed 

Venereal Disease in Literature 

lu a paper on this subjeot read on Hay SO 
before the Medical Society ibr the Study of Venereal 
Diseases Dr J D Rolleston said that m no depart 
meat of medicine is a knowledge of the lay writers 
on the history of the subjeot more nec o aa n iy than 
m the domam of venereal disease The information 
furnished by poets, dramatista novelists and his 
tonans forms a valuable supplement to that derived 
from the study of oontempoiary medioal works In 
a survey of non medioal hterature from the earbest 
times down to the present day oontammg any 
referenoes to the three pnnoipid venereal diseases. 
Dr Rolleston came to the following oonolusioiu 
There is no definite avidenoe that syphilis existed 
m Biblioal times, olsssioal antiqiuty <» the Middle 
Ages In stnkmg oontraet with the absence of any 
certain reference to the existenoe of srjqduhs m Europe 
before 1496 an umnenae amount of hterature, lay 
as well as medioal, dealing with the new disease 
followed that date On the other hand, gononrhosa, 
of which the first description is m Levitious, dates 
from remote antiquity, but for about 260 years was 
identified with syphilis, the popular monosjdlables 
for the two diseasea being appUed indiscnmmately 
m lay hterature to sjqdulis or gononhoea Chan 
oroid was probably os old as gonorriioaa and was 
well known m olassieal antiquity and the Middle 
Ages 

Human StenluanoB 

Tb> April number of the Eugen%e$ Renao is largely 
devoted to the subject of atenlisation Major Leowd 
Darwm makes a detailed analysis of the report of 
the Departmental Committee known oa the Brook 
R^rt, Dr E Mqmther diaousaea the neoessary 
■afegnards m eugenic stenlnation and Prof Hana 
Maier of Zurioh oontnbutea an artiole <m praotioal 
expenenoe of sterilisation m Switserland where it 
has been prootised m oertam cantons under medioal 
supervision for more than fifty years The legal 
aspects of sterilisation m Great Bntam are disoussed 
by Mr Cecil Burney, and Dr C C Hunt oontnbutea 
a paper on the genetua of intelleot An aooount 
IS alro given of duouanons m the House of Commons, 
snd the speech of Mr Hn^ Mblson, M P , m movmg 
that H M Govemment give immediate oonautoration 
to the reoommendationa made unanimously by the 
Committee IS r^noduoed m frill In all oases, emphssis 
■ laid upon t^ need that sterihaatioa shoi^ be 
voluntary, and witii proper safeguards, ss sny 
element of oompulsion defeats its own ends 
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Iir Huoh 19SS the Intematumal Canoer Beeearoh 
Foundetkm, Mtabliahed by Mr WiUum H Donner 
of Philedrfphia, awarded a aum of £1,000 per Annum 
for a penod of two yean to the Reeeaieh Inatitute 
of the Canoer Hoapital (Free), London, m aupport 
of biveatigations mto fitotora whioh underhe the 
ongm of malignant gxowtba This grant haa provided 
two reaeanh aoholarahipa which are held by O A D 
Haafewood, who la woriung with Dr J W Cook 
m tihe Reaearoh Inatitute, and by Mbm tMnA Roe, 
adio la Btndymg the moleoular Btruoturo of oaraino 
genio omnpounda by physical methods, under Dr 
Mayneord m the Phyaica Section of the Radiological 
Department of the Cancer Hoapital The grant haa 
also defrayed a part of the cost of thia work 
Under the direction of Dr Cook, Haslewood haa 
recently prepared a very active cancer producmg 
compound, methylcholanthrene, from another com 
pound, deox 3 rohoho aoid, whioh la known to occur 
m the human body To aeaist m Airther develop 
meats of this woik, the Trustees of the International 
Oanoer Research Foundation have now deoidod that 
this grant shall be contmued for an additional three 
years, until June 1, 1988 

Rots InantuU Induatnsl Advwory Committee 

Dbtaiu of the aotmtiea of this Committee in 
promoting health m the tropics are given m tha report 
of a meeting held on March 27, with Mr Q H Maae 
field m the chair Aa a result of health measures 
mtroduoed m the oopper mines of Northern Rbodeaia, 
at Zambeu Bridge, and m the tea gardens m Assam, 
sickness due to malaria haa been much reduoed. 
Dr McCombie described an experiment in a tea 
garden with the drugs atebnn and plasmoqum aa 
preventives of malaria, with a saving of 1,841 sick 
days among the coohes, but the treatment is too 
costly to be a buamess propoBitian ( 1 1 annaa per bead) 
On the same estate anti mosquito larval measures 
proved much cheaper (8 6 annaa per head) and 
resulted m s saving of 7,068 sick-days Reference 
was made to the ‘eye fly pest* m India and Ceylon, 
caused by numbers of a small fly (,M*oronMirum 
ftmieola) which settle upon tiie eye, and by the 
baotena which they cany induce o^thafania The 
breeding habits of this fly have atiU to be discovered, 
but by providing mfeoted oases with wire gause 
speotaoles, these epidetnioa may be controlled in 
large measure by preventing carnage of infection 

Oficial ChcsuGsl Appointments 

Tmx Institute of Chemistiy has recently fesued Bie 
m^th edition of the ‘List of OfiVoial Chemical 
Appnntmeata" (Institute of CSiemistry, 80 Russell 
Squan, London, W C 1 1934 Price fe ) Smoe 

the seventh edifeon was pubhahad three yean ago, 
mush revision has l^sen necessary . but the list is 
now a uaeflil, up tdidate eonqiendium of ofBoial 
appo i ntments It oonnsts of a brt of official appmnt 
raenta m Oreat Bntam, Northern Irdand and the 
Insh Free State, a list of iqyointme n ts m the 
British Dominions, Colonies, Protectorates, Egypt 


and ttie Sudan Provinces , informatioa oonoeming 
aoewtiea and mstitutions devoted to ohemioal m 
terests , and statutes, orders, etc , vduoh alfeot official 
chemical iqipomtments Names of umvarsity pro 
feasors, lecturers and demonstrators, and public and 
secondary school masters are also included Thera 
are indexes of names and places respectively A flill 
contents, classified, and with eadh group arranged 
alphabetically, renders a general index unnecessary 
This u a useful list, well arranged, so that referenoe 
H an easy matter 

Pollen Carried by Dust Storm 
Mb O C Dubham, chief botanist of the Abbott 
Laboratories m North Chicago, exposed collecting 
slides through the penod of the remarkable dust 
storm recently experienced m the United States 
His collections, as a result of the examination of 
these sbdes, indicate a fell of some 84 7 tons of dust 
per square mile of which no lees than 3 4 tons would 
be represented by oak pollen This peroentage of 
pollen certainly seems a striking phenomenon and 
has its mterest in connexion with the use made of 
pollen distribution m strata of vegetable remains, 
aa an indication of the vegetation m these areas at 
the penod when the remains were deposited Mr 
Duriiam’s observations are reported by Soienoe 
Service, Washmgton D C under date May 14 

Micrometer Scales on Photomicrographs 
lx the May issue of Waitont Murotoope Bteord, 
J A Lord pleads for the inclusion of a scale of 
measuremeat on each publiahed photomicrograph, 
so that a visual estimate of the sise of the objects 
represented is readily possible He also pomta out 
the desirabihty of moluding such a scale of measure 
ment on lantern slides mode from photomicrographs 
so that, irrespeotive of initial or fln^ magnifications, 
the dimensions of the objects can be estimated as 
seen on the screen Appended to his article is a 
convenient form of scale by the aid of which a micro 
metric scale, correct for each given magnification, 
oan quickly be marked upem a photograph or a 
lantern slide 

Greenland Whale at the Natural History Museum 
Thb skeleton of a Oreenlond whale, which has 
been presented by the prceident and council of the 
Royal College of Surgeons to the trusteee of the 
Bntish Museum, has been removed from the College 
and will shortly be erected m the new Whale Hall 
Id the Natural History Museum The spoounsn was 
ongmally purchased by the College m 1864 from 
Prof Remhardt, of Copenhagen Although the 
Greenland whale is commonly used as a textbook 
example of the Cetacea, complete Hkeletons of this 
qieoies are very rare m museums, end m Great 
^tom there iqqieon to be a record of only one other, 
a young one, which la m the Anatomioal Mueeum 
of the Umvermty of Edmbur^ 

The Men of the Trees 

Tkb nmth aimual r^xirt of this voluntary aoawty, 
whioh attempts to bring together those interested 
in tr^, their plantin g, ouHivation and protection. 



906 


NATURE 


June 16. 1934 


■bowl that It ia still aotnre and grown^ m member* 
■bip (“The Max of the Trees ’* Ninth Yeer’a Report 
and Review of the Tree Year 198S Pp S6+4pli^ 
London Hon Secretary, 82 Warwudc Road, S W 5 
6d ) Whibt the death duties oauae the break up 
of many old well wooded eetatee and reaheatioa 
upcm their timber, the Forestry CSommiaaion still 
auEen under a out of £400,000, so that its planting 
programme la inevitably out down Under these 
oonditiona, there is ample room for tiie aotivitiea of 
this society, which m its nmth annual report gives 
an extensive aooount of on important statement 
upon the position of forestry m the Empire made at 
the annual meeting of the society by Prof Troup, 
of the Imperial Forestry Institute, Oxford 


of State for the Ookmiea ICr A K Bnant, to be 
agnoultural supenntendent, St Vmoent, Mr. M 
Halorow, to be agnoultural offloer, Kenya, Mr 
N M Wight, to be distnot agn^toral officer 
Tanganyika, Mr H W Jack (eoonomio botanist 
FedMwted Malay States), to be director of agnculture, 
Fiji , Mr F L Squibbe (assistant agnoultural officer 
Dominica), to be director of agnculture, Seychelles 

It is announoed m the Times of June 9 that the 
Belgian National Soioatifio Research Fund has made 
a grant of 700,000 ftanos (more than £7,100) for the 
erection m Bniaaela of the Albert Library fo memory of 
the late King of the Belgians The SooiOtO Finanoiire 
Mutuelle Solvay has subeonbed 000,000 franos 


Works on Astrology and Alchemy 

An mteresting catalogue of second hand books on 
astronomy, astrology, alchemy and the occult 
soienoee has recently been published by Emile 
Offenbaoher, 10 Rue Pasquior, Pans, 8* Among 
the more attractive items may be noted the first 
Italian edition of Fuolid with a commmitaiy by 
Tartaglia (1548), a first edition of Oalileo’s Istoria 
e dimostrauone intomo alle maochie solan” (1618), 
a second edition of Reisch'a Marganta philosophioa” 
(1604), a copy of Thomas Radmi s Siderahs 
abyssus ' (1611), and the first edition of Kertsen 
maohers Alohunia” (1588) A score of books on 
the Rosy Cross are motuded and all the items appear 
to be very moderately pnoed Bibliographical notes 
are given m sufficient detail a feature which, with 
the numerous iIluBtratians, will make the catalogue 
a useful book of reference even when the books it 
desonbes have found scattered homes m the hbraries 
of oolleotors We hope that M Oflenbaoher will 
give us forther oatologuea of the same kind, for they 
r e present a real eontnbution to the histoiy of soienoe 

Tu Albert Medal of the Royal Society of Arts for 
1934 has been awarded to Sir Frederick Qowlond 
Hopkins, president of the Royal Society, for his 
reseorohee in biochemistry and the constituents of 
foods The medal is awarded annually for du 
tuiguiahed ment in promoting arte, manufactures, or 
commerofl 

Pbov A C SxwASD, professor of botany m the 
University of Cambridge, has been elected a foreign 
member of the Botany Class of the Royal Swedish 
Academy of Scienoes 

Sib Fbbdbbiok Oowiand HonuNS will unveil a 
plaque to WiQiam Hyde Wollaston at 14 Buckingham 
Street, W 1 on Wednesday, July 4, at 8 80 p m 

Pbof P L Mbboanton, professor of meteorology 
and geophysMs m the Umveraity of Lausanne, has 
been appomted director of the Central Meteorok^poal 
Station of the Commission fixUrale suiase de M4t4oro 
k^, m succession to Dr J Maurer, who has recently 
retired 

Tbb foll^nng appomtments m the Cokxual 
agricultural aervipb have been made by the Secretory 


Advibobt leaflets on mattm of mterest to fannen 
recently issued by the Mmistry of Agnculture and 
Fishenes, molude one on the use of seaweed as 
manure, pomting out its special value for orops which 
require a large amount of potash and are benefited 
by salt Othw leafiefe deal with buds of agncultural 
signifioanoe (more or lees) , they molude the kestrel, 
landrail and nightjar Another desonbes the activities, 
life history and control of the turnip gall weevil 

Applications are mvitod for the foUowmg appomt 
ments, on or before the dates mentioned — A pnnoipal 
of the Municipal Teohniool College Halifax — The 
Eduoation Officer Education Offices West House 
Halifax (June 18) An assistant master to teach 
surveying and general soienoe at the Pontardawe 
Mining and Teobmoal Institute— The Director of 
Eduoation County Hall Cardiff (June 18) A teacher 
of botany and chemistry at the Ashford and Folke 
stone Technical Institutes — ^The Pnnoipal, Technical 
Institute, Ashford (June 82) A lecturer m chemistry 
at Chesterfield Technical College — ^The Clerk to the 
Goveniora, Teohnioal Ckxllege, Inflimory Road, Ches 
terfleld (June 88) A City eleotnoal engmeer for 
Plymouth — ^The Town Cleric, Municipal Biuldmgs 
Plymouth (June 25) A mining instniotor at the 
County Seoondary School and Cumberland Teohniool 
College, Workington — ^The Prmoipal (June 23) A 
teacher of general chemistry at the Northem Poly 
teohnio, Holloway, London, N 7 — ^Tho Clerk (June 27) 
A vetermary officer to the County Borou^ of 
Wallasey — The Town deric. Town Hall. Wallasey 
(June 28) A junior lecturer in eleotnoal engmeenng 
at the Mihtary College of Science, Red Boiraoks, 
Woohnch, 8 E 18 — The Commandant (June 80) A 
distnot agnoultural organiser for the East Anglian 
Institute of Agriculture, Chelmsford — ^The Clerk of 
the Council, County HoU, Chelmsford (July 8) 
An asBisthnt lecturer m anatomy and on assutont 
leoturer m physiology at fhe Umvemity CoUege of 
South Wales and Monmouthshira. Cardiff — ^The 
Registrar (July 7) A teacher of domestic soienoe at 
the PrmoesB Mary’s Vill^ Homes (Home OfBoe 
Approved’ School), Addlestone. Surrey^The Score 
tary An oesietant leoturer m mathematios at 
Umveraity College, Hull — ^The Registrar A second 
assistant port engineer to the Basrah Fort Direetor 
ate, Iraq — ^The Crown Agents for the Cokmiea, 4, 
MiUbank, London. 8 W 1 
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Letters to the Editor 

[The Sdfitor doee not KM hnmtiff nepontiUe for 
opVMont expretted by Am eorreepondente Neither 
eon he undertake to return, nor to oorretpond unth 
the iortiere of< refeeled mamiueertpU intended for (Am 
or any other poH of Natcu No nottee u taken 
ofarnmynumeeommunioatione] 

The Factor ^ m Quantum Theory 

It haa been euggested by W N Bond' that m 
eome or all of the attempts to determine e/m expert 
mentally, the quantity actually found le e/m, 
for if the experunental reoulta are oorreoted m 
oooordanoe with this hypotheeia they ore found to 
be in eatiafootoiy accordance with my theoretioal 
values of the fine structure constant (137) and moss 
ratio (1847 8) R T Bifge* has oonflnned this 
and. quoting three important recent detennmations 
of e/m, he has shown that the agreement is extremely 
close 

On theoretical grounds it seems likely that Bond s 
hypothesis is right In my earliest paper on the sub 
joct', I gave the value of the fine stnioture constant 
08 136, smee I found the Coulomb tmerm of two 
elementary particles to be l/13dr m naturalquantum 
units This energy was ^ tunes too large, because I 
hod not allowed for the 187th degree of IVeedom 
arising from the mdistinguishability of the partioles 
Bond s hyrothesis implies that I am not the only 
victim of this mistake , current quantum theory in 
deriving from observational data the proper energy 
or mass m of an electron has also obtained on energy 
^ tunes too huge If so the cause is presumably 
the some namely neglect to toko into account the 
dram of freedom due to indiatinguiidiability 
There is nothing mystical m the effect of m 
distinguishabihty It oocsuiions, not an objective 
difference of b^viour, but a difference m what 
we can asoertam about the behaviour and hence a 
difference of treatment In the dynamics of two 
particles we have to dosonbe the change with time 
of the positions, momenta and spm components (or 
of a probability distribution of them) of the particles 
which we call No 1 and No 8 , and also we have to 
describe a growmg uncertainty whether the particle, 
called No 1 at the tune ( u the origmal No 1 If 
the probabihty that it is the ongmaJ No 1 is Cos'S 
(so that the probability that it u the ongmal No 8 
IS sm'O) the permutation variable 0 will be a function 
of the tune and have all the prqperttee of a cbmamioal 
variable, giving therefore an extra degree of freedom 
of the system and having a momentum (eneigy of 
interchange) associated witn’'it When, however, the 
particles are distmguiahed without uncertamty, 0 is 
oonstramed to be sero, and this degree of fie^om 
is lost 

Thus for the treatment of two mdistmguishable 
particles, wn have to start with an a pnon probabihty 
distributed over a closed doniam of 137 dunensions, 
whereas for two distmguishable partwles it is dis 
tnbuted over a dosed domam of 136 dimensions 
Naturally, the average values of oharaoterwtios of 
the distribution are sli^tly diffbies^t m the two 
treatments In partieular, the eneigy 'tensor of the 
a pnort probability distribution, wmoh is identical 
With the laetneal tensor of macrosoopio theory 


IS different Hence the ttoo ktnde of treatment are 
aeeoetated unth different metnee of spare time It 
seems clear that a factor ^ (negtected m current 
quantum theory) will be mtroduoed by the chonm 
of metno when we equate the space occupied by the 
mdistuiguiahable particles of quantum theory to the 
space occupied by the distin^iahable parts of our 
measuring apparatus 

It may be asked Why does this factor affect the 
mass of the electron but not that of the proton T 
The discnmuiation is, I think not stnotly between 
the proton and electron but between the resultant 
morn (Af + m) which is nearly the mass of a proton, 
and the reduced mass of the relative motion 
JNm/(M + m) which is nearly the moss of on electron , 
for it IS m the relative motion that the question of 
distuiguishing the two ends of the relation arises 
It may also be asked why the factor which 
refers especially to a system of two particles, applies 
irrespective of the number of particles The answer 
IS that the metrical ideas of quantum theory nro 
borrowed from those of relativity theory , and since 
the latter are based on the mtorval between two 
pomts the former refer correspondingly to the Wave 
fimotion of two particles 

A 8 Fddinotom 

Observatory, Cambridge 
Juno 6 
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Production of Very Low Tempmtura by the 
Magnetic Method Supraconductivity of Cadmium 
A YXAB ago the first experunents for producing 
very low temperatures by adiabatic demognetuation 
of oertam paramagnetic substances, as suggested by 
Debye' and Qiauque' were carried out, by Oiauque 
and MaoDougall', and also by de Haas Wieisma 
and Kramers* Continuing our former experunents* 
on the magnetic method we have constructed an 
apparatus for investigations in the region of lowest 
temperatures As we shall soon give a ^tailed report 
of some calculations and experunental woA, we will 
mention here only some of our results 
We succeeded m so chooeing the conditions that, 
on one hand, the removal of the heat of mognetisa 
tion was completed m a few mmutes , on the other 
hand the oondensation of the residual gas on the 
cooled substance took place very rapidly, the latter 
being necessary for keeping the low temperaturea 
attsmed Hence one had to keep the magnet switched 
on only for a few minutes 
Using 0 5 gm of mani^eae ammonium suljihate, 
a substance we foimd to be moat suitable, we reached 
0 1°, sUurting at 1” and 6,000 gauss (a stronger 
magnet was not at our disposal) The temperature 
was detennined by measuring the susoeptibillties and 
extrapolating as m the experunents mentioned above, 
this procedure being subject to the same objections 
os discussed there The thermal insulation in our 
arrangement was such that it took, for example, one 
hour and a half to warm up fiom 0 18” to 0 8^ 

We then mode experiments m oooling down other 
sufaatanoes with the paramagnetio salt, looking first 
for supraconductivity m the case of cadmium For 
this purpose a tablet waa pr e ss e d out of equal volunm 
of oadnuum and manganese ammomum suljfiiate 
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The eamen m ento afaowed that nedmhnn bwoomw 
npraeondootive Thu wtm raeogniaed by the 
appeanmoe of penutent cunenU, a method of 
oMervatMm iitiniUr to that used by Tuyn and 
Kamerlin^ Qnnes* m mveatigatiag powdend mb 
■tanoee The same mutual mduotanoe, whioh served 
for the meaauremeat of the ausoeptibility of the salt, 
was used to detect these perauteDt currents Extra* 
polation to sero measumig field gives a transitioB 
pomt of about 0 8* 

N KDbti 

Clarendon L4d>otatoiy, F SntON 

Oxford 
June 8 
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Phase VsrutuMis of Reflected Radio-Waves, and a 
Ponible Connexion with the Barth's Magnetic Field 
in the Ionosphere 

Thx apparatus used for measuring the phase 
vanatMns of the reflected radio waves, aheady 
deaonbed^ oonaiata of a transmitter modulated 
the alternating 42 cycle current to emit periodic 
aipiala of, say l/IOOO sec duration The receiver 
oonaiata of a one stage screen gnd high frequency 
amplifler a plate circuit detector and a final one 
Btage oontmuoua current amplifier The obeorvationa 
are made by a cathode ray oeoiUograph the spot 
of which IS deflected along the time axia by the same 
alternating current The detector valve is made 
to oscillate at a frequency little different from that 
of the transmitter, then beat curvea are observed 
on the oaoiUograms oorreaponding to tho r^eoted 
wave trams 

The position of the beat curve is a measure of 
the virtual heigh* °f refleotion Moreover when the 
echoes do not present phase vanatioiu (ratioal path 
constant), tho beat curves sre absolutely fixed , thu 
IS due to the fact that the osoiUatmg detector is 
synchronous with the transmitter at the beginning 
of the omission of the signal When the phase of the 
refleoted waves changes (by variation of the optical 
path), the beat curves present an apparent move 
ment, from vdiiofa, as in on mteiferometer it is 
possible to determine die velocity and the sense of 
the optical path variation (For on optical path 
change of even a fiaotion of a wave length the modi 
floation of the beat curve is easily visible ) Whm 
the ionic density moreoaes, the optical path diminishes, 
and mversely 

The most mtcresting phenomenon that I have 
ofasoved IS that the two echoes jmiduoed by the 
magneto lonio double refraction sometimes present 
phim vanatKma of opposite sense This can be 
explained, m fhe present state of our knowledm, 
only by admitting a variation of separation of ^ 
two echoes, possibly following a change of mtenaity 
of the earns magnetic fim m the lono^ihere 
V^tever effSots the change of ionic density, it 
causes optical path variations m the same sense for 
the two eohobi In correspondence with the periods 
during whiflh 1 l|gve obsorved phenomena of this 


type, even the magnetto field at the eerth’s surfoor 
uows remaikaUe vanatKms 
Be searohes are hi progress to mvestigate Anther 
the lelatlonahip between soldi venations m tht 
wno^ibere and magnetic oonditmis at the earths 
aurfooe 

Ivo R&msi 

‘A RighT' Fhynoal Institute, 

Univenity of Bologna, Italy 
May 22 
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Radio Exploration of the Ionosphere 

Paor Apnarox s recent letter*, reporting the 
measurement of the magnetic mtensity H m the 
upper Hmiaed region of the atmosphere, ilhutiates 
anew the power and value of radio methods of up^ 
air mvestimtion It sflords clear evidence, which 
probably few woihera on the earUi’a maanetiem 
expected ever to gam 6f the decrease of the field 
with height TTus deorease is predicted by the 
Gaussian potential theory but not without some 
small unoertamty due to the sli^t non uniformity 
of the earth s magnetisation, and also to the existence 
of eleotno currents m (and perfaapa beyond) the 
atmosphere 

Should it become possible to detemune H by 
radio methods to withm 1 per cent, the results may 
afford a cheek on the magnetic theory provided that 
we know also the height to which the raeSMuree refer 
At present there is diffioulty m mterpretmg the 
equivalent heig^ta’ attained by radio waves and 
therefore the immediate value of Prof Ajipletans 
measures of H may he chiefly m the mdependent 
estimate of height which they afford by inference 
from magnetic theory In the latitude of Great 
Bntam and except m periods of notable magnetic 
disturbance the theory seems quite adequate for this 
purpose Nearer to the auroral sone, however, where 
the upper air eleotno onrrenta are both more powerful 
and more localised the radio measurements of H may 
beoome of great value m mi^PPoig magnetic field 
B CHAniAX 

Imperial College of Soienoe, 

London SWT 
May 81 


Absorptun Spectra of Aldehydes 
1 Rbokit observations of the ultra violet obsorp 
tmi bands m the vimoun of a senes of homologous 
aldehydes have dJsolased a vibratranal atmotare, 
which is vsey s i mil ar throoj^ioat the aenea, sutoe 
88 measurements have given an average separation 
of 1028 om in the speota of the hi^ier bcanblognea, 
although this mterval increases to 1058 cm-* m 
acetaldeh y de The oorreaponding flrequenoy 1187 
cm ~* m formaldehyde has been attnbuted to anucleer 

vibration of the excited moleonle 4-0, 

end there can be bttfe doubt that we are now dealing 
with a similar nuolear vibratian ^ 

the otiier aldehydes 

8 The maximum absorption is s p pr o x lm ata|y 
constant at about 2000 A or 84JiOO can-> In 



June 16. 1994 


NATURE 


the eew fbmiBldefayde tiue etootranio excitation 
bu been abown unombiguoualy by Di^e end 
F'^’*^'* ~* * * y * to be aMooiated -with • ohenge of 
ebotno moment m the y plane that la perpendicular 
to the C-iO axis and m the plane of tiio two hydrogen 
atomB The exoitation of the other aldehydes may 
be preaumed to proceed in the aame way Mulliken* 
has pomted cut that auob an eleotronio tranaition 
wiH ^mreoiably aflect the O-H bonds a oonoluaion 
ahich Nomah* had reached previously on ehenuoal 
groonds 

9 These omaiderationa may be extmded to the 
ketones where our own praluninaiy 

observations on aQetone showed ill -defined separations 
of about 1100 em~* The aeparatimu desmbed by 
Bowen and Thompson* are twice as large and irregular 
in magnitude moreover the frequency 2900 cm * of 
the Raman Ime with which they compare tliese 
separationa is charaotenatio of vtdenoy vibrations 
involving hydrogen atoms rather than those poetu 
lated under (1) above It la theraforo clear that 
further ocmfirmatum is required before these larger 
separations can be aooepted as oharactenstic of the 
>C-0 group 

4 Striking results have been obtamed with 
aorolSm whu^ (through the kmdnoss of Prof W L 
Bram) we have examined with the 21 foot grating 
at Manchester In all other aldehydes except 
formaldehyde the fine struoture is either too complex 
to be analysed at present or too diffuse to be recorded 
in detail The abnrption spectrum of aorolem how 
ever shows several bands which have a fine structure 
nvalbng those of the diatomic gases m simplicity 
and sharpness These bonds consist of sharp regu 
larly spaced lines of which os many as 20 may be 
sem m a range of Icm than 20 A They resemble the 
rotatiimal Imee of the B branch of a diatomic mole 
cole but they present a remarkable anomaly 
which does not appear to have been observed 
prevkualy smoe the moment of inertia of the ground 
state ealeulated on the assumption that the lines 
oonstitute single rotational eeries is diSennt for the 
various bonds instead of being constant throughout 
C P Swow 
B Eastwood 

Laboratory of Physical Cheraistty 
Combndge 
Hay « 
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Sclatioa of Materials of the Cell Nucleus to the Lethal 
Action of Ultra-Violet Radiation 
SxvKOAL workers bav% suggested the possible 
relationship of materials of the cell nuoleus to the 
lethal action of ultra vwlet radieticn*"* but tiiere 
aeenoa to have been no ayatematic study of the 
problem heretofore 

The lethal action of such radiation for cell hfo has 
been found to hegm abruptly at about 2000 A and 
to eontmue for shorter wave langth8*~‘* By ex 
posnu so^ maten^ as thymus nudeio acid adenine 
ura^ etc to ultra violet radiation through various 
long wav* pass filtora and studying tlmir absorption 
before and after Irradiation we have found 2900 A 
to be approximately the longest wave length effective 
in their deatraotioa 


Abeoiption studies of uracil” etc , m otmoentra 
tiona approximately that m which these aubstanoes 
appear m the cell nuoleus show them to have mariced 
abmnition m the ultra violet shorter than 2900 A 
The longwave leg of the abaoiption bond naea 
steeply between SOOO A and 2900 A ita pooiticn 
agreeing oloeely with the wave length threshold for 
the lethal aotion of ultra violet radiation onbaotena 
Finally thymus nuoleio ooid yeast nucleic aoid 
etc have found to have moiked abeoiption 
maxnna at about 2600 A ” ” This agrees quite 
oloeely with the optimum wave Itngtii region for the 
lethal aotion of ultra violet as found by vonons 
workers* ♦ •* 

These throe types of results indicate that materials 
of the cell nuol^ play an important part in the 
lethal aotion of ultra violet for at least many kmds 
of mioro-organunns 

Whan the rays shorter than about 2900 A are 
filtered out the irradiation of nuclear compounds has 
been found to bring about absorption changes 
indicative of the formation of laomers or more oom 
plex compounds The possibihty that these promote 
of long wave irradiation may be growth promoting 
or cell division promoting is being mveetigated 
F ill details of these expenmente will be published 
elsewhere 

John R LooraoDBOW 
hBANCIS P HXYBOTH 
Basic Scienoe Roeearoh Laboratory 
University of Cmoinnati 
Cincinnati Ohio 
May 7 
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Hemorrhages m Chicks Reared on Artificial Diets 
a New Defiaency Disease 

Dubimo srork on the sterol metabolism of chicks' ' 
It was observed that the animals often exhibited 
extensive internal hsemorrhagee when they were fed 
a ration consisting of vitamm A free casern 20 
Marmite 10 salt mixture 4 5 starch 66 6 and varying 
amounts of cod liver oil oonoentrateo The hsam 
orrhsges were subcutaneous or intnunusculsr on tbs 
breast legs and wings and were socomponied by 
certain pathological changes m the homy stratum 
of the gixsard 

The disease closely resemblee scurvy but it has 
been shown that vitamm C either in the form of 
kmon juice (up to 77 o e in 69 days) or pure asoorbio 
acid (given by mouth or subcutaneouidy) m veiiy 
large doses was wiUiout tiie slightest mfluenoe on 
the oecurrenoe of the symptoms It has nothing to 
do with look of vitai^n A D Bt Bt fat or 
^olestetol 

W|ieQ eludes are fed a ration oonsmtiiig entirely 
of eereals or seeds plus salts, the hBmoiAagea foil 
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to ooour The oauee of the d i eeee o muet theiefon 
be e dtfimntey «n an anti^marrhagte fattor d^trmt 
from MtoMun C and oemrrmg tn eertaU and $Mit 
The hiatologioal feeturee of the e y mptome aa well 
ee the ooooentntKm end further obereoteneetKm <tf 
^ entilueiDoiThagio futor ere being inveetigeted 
further 

H Dak 

Bioohenuoal Institute 
University 
Copenhagen 


Opucal Rotatory Power 

Ak interesting mathemetioal derivation of the 
rotatory power of a simple oiganio compound has 
juat bom published by 8 F Boys* from which eon 
oluatona are drawn regarding tnler oJta the mfluenoe 
of solvents upon the magnitude of the rotation The 
author a oommenta on the eSeota of aasooiation and 
hia olaMifloation of active solutes mto three mam 
groups namely non polar polar and those capable 
of entering mto co ordination or complex union with 
the solvent are in agreement with the views arrived 
at by one of us from expenmental data* 

We are at present engaged m mveatigating the 
behaviour of optically active saturated hydroocurtiona 
towards change of solvent using d pmane methyl 
menthane and other compounds as the non polar 
solutes We find that the rotation in such cases is 
chiefly governed by the refractive index of the 
solvent medium Thu pomt is illustrated by the 
following values for d pmane m dilute solution 


AMtOBibUe 1 S4S0 +18 r HetlurlaiM diohlorlde 1 4»7 +<1-0 

IMhd sleohol 1 MK 18 * HcnUm 1 S847 fl 1 

AoWlo SOM 1 871» le B Cblom^ 1 4484 tl 8 

issssssss: tsis a? ss 

1 8780 SO 1 IMlvtnw lodMe 1 7680 MO 
AmmA 1 8688 SO 8 Caitxm dtoulplilde 1 8t04 S8 1 


A large number of aromatic solvents have also 
been exammod which faU mto their appropriate 
positions m Uio above table The refractive indices 
quoted are those of the pure solvent but the results 
strongly support the pr^otion of 8 F Boys that 
the rotation of non polar solutes will ha dependent 
on the reftactivity of the solutron An mterestmg 
pomt n that the speciflc rotation of pmane m the 
homogeneous state (np 1 4624 [a]0+22 96”) w 

draotioally unaltered when the compound u dissolved 
m carbon tetrachloride (see table) In thu case 
solvent and aohite have ahnost identical refVaotive 
indices 

Similar results are being obtamed with other 
hydrocarbons flill details of which will be published 
later 

A R Chakbxbs 
H OOBDOK Ruui 

Deparbnent of Chemutry, 

University Edmbuxe^ 

May 16 
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Raman Spectra of Bentena and Hydrogen Iodide m 
the Liquid ind Solid Mte 
A anrsKATio mvestigation at low temperatures 
of the osoinatKm and rotation Roman motm of 
simple moleoules oa they am olleoted by tneiT state 
of aggregation and by temperatim seems to ua of 
great inqxwtance , for the transition firom the 
gaseous to the liquid state will show mamly the 
influence of density, vdule m the transition ftom the 
liquid to the solid state the orientation of the exchange 
forces due to the crystal structure may have some 
influence on the Raman lines Moreover having 
asoertamed the dependence of the Raman spectra 
upon temperature we are m the position to say 
something about the mogmtude of the exchange 
forces and the rotation of the moleoules m the crystal 
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The whole mvestigat on mslms the utmost demands 
upon the low temperature iqiparatus aa well as upon 
the spectroscopic arrangement We have constructed 
a low temperature apparetus which enables us to 
prepare a clear and transparent oiystol and to keep 
it at a constant temperature (±0 1”C ) between +90° 
ahd — 150° C for any len^ of time (up to 100 hours) 
the type of speotrogra^ used is the big Stembeil 
with three glm prisms In order to get the best 
possible re^ta hum it we have moreaBed the 
ngidity of its meohonioal parts and have regulated 
tlw temperature of the room As souroe of light we 
employed the Ime X 3888 A from a he^um discharge 
tube to avoid any disturbance by a oontmuous book 
ground (for the details of the apparatus see the 
paper shortly to appear m Z jdtyt Chem (B) ) The 
following are data for the spectrograph dispersion 

at X 4200 A small camera (/- 270 mm ) 21 A /mm , 
large oamera (/<o050 mm ) 8 7 A /mm , diameter of 
the oamera 1^ 65 mm 
We have obtamed the following results 
Bentsns 

V. (ns ) fbr UqoM I 881 > 8S8 8 1178 7 1808 8 

vgiwn ) tor wild | 880 8 888 8 1174 7 1801-8 

Deensat (to wsTe asiBben) | 1-T 10 10 8 4 

Dmmm* (pn Uwaaod) ll7 10 17 18 

There is thus a small deorease m the wave numbers 
if we go from the hiiaid to the solid state This 
change which is mui^ larger than the unoertamty 
of vg (not more than 0 1-0 9 per thousand) means 
a small weakening of the bmdmg forces of benaene 
m the solid state Thehalf widthofthelme902 2om-i 
will be less than 4 cm m ooeordanoc to Gbassmaim* 
Bydngtn lodtdt 
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For Uqukl hjrdragcn iodide we fia 
DfaT«rydiffunohM<Mster Asintheowe^ofhydrogin 
ohloride and brooude it hoa a oomplex atruotun The 
wave numben in the liquid and aoLd atate as com 
pamdwith the gaseoaaatatearegivenmUieaooompany 
mg table The atmotiue of the line in the liquid may 
be seen from Fig 1 The pomta marirad on tbe ourva 
have the foUowiiig wave numbers a S178 cm ' 
b X167 om > I 0 2160 om > d 2162 8 cm > < 

21S1 om * It may be emphaaiaed that the structure 
and the wave numbera are not very accurately known 
From theee resulto it will be seen that although 
the low temperature apparatus already used is quite 
adequate for our purpow a apeotrojp^h of higher 
dupmon will be neoeasaiy if we are to cany this 
mveatigation frirther We have therefore begun to 
oonstruct a new type of speotrograph with a liqu d 
pnam 

H Epstbim 
W STBimB 

Phyaikal Chem Inatitutd UnivemitAt 
Berlm 

Laboratory of Phyaioal Chmuatry 
Cambndge 
May 2 


Magnetic Moment of the Dcuton 
Im a previous note* we reported together with 
Mr Fns^ on experiments ooncernmg the defleetion 
of a beam of ordinary hydrogen molecules m an 
inhomogeneoua magnetic field From theee expen 
meats we were able to denve the magnetic moment 
of the proton The value obtained was 2 6 nuclear 
letons (not 1 aa expected theoret cally) 


magneto 
We he 


a besun of heavy hydrogen moleoulM and derived 
m a similar way the mametic moment of the deuton 
The value obfouned is wout 0 7 nuclear magnetons' 
A detailed account of theee ezpenmenta will 
ajqiear m the PhyttaU Jtwtne 

I E8TKBKANK 
0 SnBN 

Caniegie Institute of Technology 
Pittsburgh Pa 
May 10 


by cootaot with on extremely thm metal foil adiidi 
M cooled by conduction) 

(2) Impregnating the object with a aubatanoe 
which makee tiio object leaa deatruotible 

(3) Impregnatmg the object m such a way that » 
frameworic of the object is pr o ee r vod altbon^ the 
object itself is destroyed 

(4) Gkimbining methoda (1) and (2) or (1) and (8) 



We obtained the best results by usuig the thud 
method lo arrive at good reaulta by this method 
the following conditions must be satisfied by the 
motalho or other framework It must be (a) geo 
metnoally sun lar to the object (b) of high mating 
pomt and good thermal conductivity and (e) of 
ngh atomic weight 
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Electron Microscopy of Biological Objeett 

1h a recent paper Buska demonstrated exper 
mentally tiie possibility of surpassing considerably 
the reeolvmg power of an ordm^ mioroaoope by 
the uae of an electron nuoroaoope Inia hi{^ resolving 
power oannot be applied m biological research how 
ever without devekipmg a new hiatologioal teehnique 
to prevent the dfotructun of the oi^anio cells 
the inteobe eleotroxuo bombardment 
To overaome thia dilBqulty it aeeips that there 
are the fbUfrwmg {koaaibCafiea 

(1) fatebse edtiling of the object (for example 


Figs 1 and 2 show the results we obtained They 
repreHent a 15 |i section of a Dromra tntermedta 
leaf on a copper net Fig 1 u enlargud 65 tunes 
and Fig 2 about 450 tmes The resolving power" 
can be estimated from the sharpnees of the border 
of the copper wire it oorresponds to about Ip 
The mioroeoopic object was impregnated with 
osmium as is done ui the usual rmorosoopy From 
the above photographs it seems that tbe osmium 
unpregnstion method can be apphed — perhaps Wjth 
some modifications — to electron rmorosoopy 
The photomicrographs were taken with an electron 
nuorosoope of the magnetio type the description Of 
which wul be published later 

L pUxroK ( 

Ukuveruty of BrusBcki 
May 7 
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Stnafth of BIttal StngU Cryotab 
Ik tho oouiw of aome axpemnonUl woik on atngle 
oiyatab of oadmhim, KUoh I have been oanying out 
uadar Prof E N da 0 Andrade, I have found that 
the oonditun of Um anifooe exerenee a surpnaingly 
laige effeot on the nutial atraigth of the orratal It 
u known that g^ide oommenoea m a Hn^ oiystal 
when the ahear etreea on the g^lide plane, and m the 
gjUde direction, raaobea a oertain value known aa 
the ontioal abear atreaa Thus m a aenes of orvstala 
grown fSrom oadmunn (idide plane, hexagonal base , 
glide diieotion, axis a digonal aymmetiy), whioh 
proved to contain 0 IS per cent it lead a^ 0 IS 
per cent of uno, this ontioal abeu atreea lay withm 
t^ comparatively narrow range of SO-SO gm wt 
per sq mm , while the anglea which the hexagmial 
planes made witii the axis of the wire vaned from 
I' to 7S* 

When the oryatala are grown m the presence of 
ox yg en, there is a maiked moreaae in the resiatanoe 
to dfiear, vahiea as hig^ aa 120 gm wt per sq mm 
being obtained Aa neither nitrogen, oarlxm dioxide 
nor water vapour produces a aimilar effect, the in 
oteased reaistanoe to diaar u attnbuted to a film 
of oxide formed on the aurfooe of the metal Oxida 
tion of the wires subaequent to their oonveraion mto 
amgle oryatala has the aame effect, and eveti keeping 
the w ir es m a damp atmosphere at room temperature 
for several weeks produces a measurable effect 
lUsnoval of the oxide film by brushing tiie surface 
with dilute Bulphuno acid reduces the cntioal shear 
stress to the normal value of about 60 gm wt per 
a4 mm 

The effeot cannot be attnbuted to any strength of 
the oxide film, smoe, first, there are oonstderatioiu 
to show that it can only be a fow atams thick, and. 
■eoondly, there is a growtii of the resistanee to shear 
as deformation proceeds, and not the weakening 
iduoh must ensue on rupture of the oxide film if its 
tensile strength were m questitm 
To eliminate the effect of impurities, and of surface 
fifan, oadmium was carefully purified by sublimation 
w» voeuo, which left no lead that ooukl be detected 
and less than 0 1 per cent of smo, and oxide ftee 
oryatals were grown from it A single oryatal prqiared 
m this way showed a ontioal shear stress of only 
IS 7 gm wt per sq mm This seems to oonflrm the 
hypothena of Haam and Sohmidt' that crystals of 
perfootiy pure metal would be unable to withstand 
even the smallest shear stress It may be noted that 
A W Hanson* has just published some results for 
very pure sine, wfaioh bn^ the ontioal shear stress 
down to 9 1 gm wt per sq mm , but he does not 
refor to any influenoe of su^feoe faotors 
It seems clear, then, tiiat the ideal metal lattioe has 
vMy bttle or no stren^, slip starting at the aurfooe 
and proeeedmg maraids, and that siufiiee fllniB of a 
curtsLm ehaiaoter can prevent mitiation of slip, and 
so greatly stresigthen the oiystal The analogy 
ofle^ by bdiaviour of rook salt, where the suifooe 

is of Buoh aigOiBoanoe, as evidenoed by the bdisviour 
under water, will readily ooour 

R Rosoob 

PhysMB Laiboratory, 

Umvemty College, 

London, WO I 




2Msra Diassss on the Coast oi County Coik, LP,S 
Ik vmw of the wideqwead eOeeta of Xostsro (aea 
gram and eel^grato) disease and the Jntereat which it 
has aroused, the foUownw brief note appean to bo 
worthy of pubboation Zottera was first notioed to 
be affected by some sort of trouble m Csstle Haven 
during the summer of 19S2, when the extensive 
meadows near and north of Castletownahend were 
muoh leas luxuriant than usu^ (Just off Chstle 
townshend the plants are usually extrsmehr robust 
and of great length ) By the summer of l9M the 
meadows had vanished At Loug^ Ine the various 
beds were unaffeoted until late m 1933 By Deoember 
those in fairly deep water between the Cooah and 
the mainland, m the southern regxm of Barioge 
Creek and the two large meadows in Southern’s ]^y 
just below the Rapids, which are expoaed at very 
low water, were very worn m appeiuanoe By tho 
middle of Febraaiy this year th^ had diaappeued 
aa had those wb^ formeriy sU but oovu^ the 
floor of the inner part of the Ooleen. except for their 
dead remains At the end of March it wm found that 
a ftirther bed had completely disappeared from tho 
Ballyally side of the Oo^ By this time new growth 
had started m the Ooleen aiid very soon became 
vigorous, whilst by the end of April there was strong 
growth over large areas m Barioge Credc, but no 
sign of any m &uthem*s Bay 
Three chief pomfo of mtereat emerge from these 
(foservationa the dis ea se seems to be spnafong 
very slowly along the south coast of Ireland, ^vmg 
tskm two years to travel the six miles which separate 
Castle Haven from Barioge C*etk recovery has 
been extremely rapid £ mariMa, £ nona and the 
hybrid were equally affected and have made equally 
rapid recoveries All three ooour m the Ooleen, 
morwia alone m the other localities I am told that 
at Castle Haven there bbs been no nooveiy but a 
Bimultaneoua deoreaae m‘4latflsh 

• Loom P W Rxtrour 

University College, 

Cork 
May 22 


Control of Ctaromstopbora m Lamdtr nrram 
Thk phenomena of oolour-obange m pnwns are 
well known* and the meohaiusms oontxoUmg these 
phenomena understood m the mamV Cwtam 
details, however, require ftirttiar explanation, and 
among them are the following — 

It IS stated* that for PalwmonaUa eonans, a fonn 
very similar to Ltamdtr, the effeot of (a) darimeas 
and (6) li^t on a white background, u the aame, 
red and yellow ohromatophoies oontraot and leAsot 
mg yelW obromatophoires expand The xevene 
omdition is produoed by light on a dark baokgronnd 
1 find that m Leondsr, oo^tions (a) and (6) produce 
mniUr but not ideatioal effeots The leflaoting 
yellow ohromatophoreo, foiriy wunerons m Lmmdar, 
do not expand and contract automatwallym a leverse 
diieotion to red and jrellow types (wfai^ are under 
homxme control) but behave mdependently and 
aooordmg to h^t mtenaity Thus, imapeotiva of 
the background, they expand m good Ju^t and 
ooDtraet m dun lig^t or m daikneai They aleo 
oontmue to do thie m mdeae annnala when uaied 
and yellow ohromatmxioies are no Icngar tlAder 
oontroL It w already kiKiwn*i* that ta oertafo 
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Cnutaoaa than is « pmoaiy direot ootun of light 
on the ehromatophoiee as as s aeoondsty aotion 
throni^ thd eyes, and thu primary aotion undoubt 
edty^ys a part m the oolour>ohangB of Leander 
A further ddhrenoe shown by animals in oonditioiu 
(a) and (b) reepootively lies m the behaviour of the 
deep se ate d ohromatophoies In light these are 
expanded, ao that the course of nerve cord and 
dorsal blood-vessel, round which many are located, 
con be plauly seen, and the animal appears trans 
hioent In darkness these ohromatophores are con 
traoted. and the animal iqipears opaque 
Again, there is a very marked difference in the 
position of eye pigments in animals in conditions 
(a) and (b) In daitoeas the eye looks black and has 
an enormous pupil m light on a white background 
it shows a bla^ core and pale niatgui. while m 
L^t on a dark background it looks black all over 
and ohows no pupil 

Thus darkness, and li(dit combined with white 
background, produce diffeiwt results on the eyes and 
on oertam of the ohromatophores of Leander Light, 
however, is not the only factor that con aficot the 
ohromatophores, for a considerable expansion of 
red and 3WII0W types may result from excitement 
or muscular activity 

E M Stkphknsom 

Umveraity Gollege, 

Exeter 
May 19 
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Occurrence of an Enteiopneust m Wales 

A SHALL Enteropneust was found by us while 
shore ooUeotuig on the Anglesey coast of the Menoi 
Straits at the beginning of April 1934 bmee then 
we have obtained a number of Kiecimens from this 
locality. The animals live m clean sand near the 
low water maik of spring tides at depths down to 
nine mohes They were fpund m association with 
Arsntcola martna, Enau ensu, Ecktnocardiutn corda 
turn and Ammod^lM 

Its ideatificatioa os a qiocieB of DolKKogloama n 
justified by the absence of an appendix to the 
stomoohord, of synoptiouln between ^ gill bars, of 
genital wings and liver divertioubB, and the presence 
of a well-developed ventral non branchial part of 
the pharynx, of relatively large ova m the ovaries 
of female speoimens, of on ekmgated proboscis and 
of a single probosois pore on the left side 

The records of ooourrenoe of adult Enteropneusts 
around the coasts of the British Islands are few, 
although there is a number of records of the occur 
nnce of Torrutrw lorvie A fragment of a laige 
BdUmoglottm xp was obtained in 1900 on the Oolway 
ooost and Tattersoll obtained several specimens of a 
■peons of JMvAoglotmu, which he named D ruber, 
hear extreme low tide moric off Ckwstguord Pomt, 
BallynakiU Harbour, Co G^way* Assheton' 
obMned qpeeimena of DoMtogloaeue m the bttorol 
■one at Aioa m Uw Soimd of Mull, off the west 
ooast of Scotland m 1907, which proved to be a 
new ^peoiea, D aerpenbmtu Since then Meek* 
bos recorded a suif^ speounen of £(fotrobalamu, 
dredged near the Fofne Islands, off the coast of 
Northumberlaad, which he named O marpwwitM So 
btt as We ore aware Am w the first record of 


the ooourteoce of adult Enteropneusts on the ooast 
of Wales snd the fifth for Ae British Isles 

AlAous^ our speounens appear to differ m colora- 
tion from D ruber, Tattorsall, and m external propor- 
tions from D eerpenttnue, Assheton, some tune must 
elapse before we can determine wheAer it belongs 
to either of these species So fior, the mtemal anatomy 
of neither D ruber nor D eerpetU%nue has been 
described m detail 


H A CoUB 
Department of Zoology, 
University College of NorA Woles, 
Ban^r, Caernarvonshire 
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The Theory of Two Factori versux Ac Sampling 
Theory of Mental Abihty 
Dr William Browm has publiohed in Naturm of 
May 12 a oommumoation on ‘ The Theory of Two 
Factors versus the Sampling Theory of Mental 
Ability” The matter is too mvolved to be discussed 
adequately m a letter, but I wish to record that I do 
not agree that this otherwise very valuable experi- 
ment IB an expenmentum erueta Itotween my views 
and Aose of Prof Spearman, partly because I do 
not think Dr Maokie’s fonnuls are wphoable m 
this way, but mamly because Ac tetrad differences 
had been tnmmed down to the narrow scatter shown, 
by the choice of tests, by the rejection of one of 
thoeo onguially Aosen, by the rejection of one of Ac 
romammg correlation ooefiloionts, and by the elunma 
tion by partial correlation of a large group factor It 
IS not m dispute Aat by these moons a set of tests 
can bo arrived at which give sero tetrads withm Ac 
limits of sampling error and con then be described 
by a parameter g and as many parameters a as there 
are tests I would like to ^d that I admire and 
value the work done by Dr Brown and Dr Stephen- 
son m arriving at Ae present senes of tests 

Godfjuiy H Thomson 
The University, Edinburgh 
May 19 

DutnbuDon of Separates of Certam Papers by the 
late Dr. Bashford Dean 

Thrrs have been placed m my handa, by Mrs 
Bashford Dean, for distribution among stndmts of 
fishes, certain rmnnte of Dr Dean’s studiea on Ae 
archaic flslies, found among his effects after his 
untunely death 

If research men who arc mtereeted m the morpho- 
logy, anatomy and embiyology of the oyclostomM, 
shoiks and ganoids will go Arough Dr Dean’s 
bibliography either m vol 1 of the “Bibbogr^iby 
ofFubes” orm Art 1 of the Bashford Dean Memon^ 
Volume, and will indicate to me what artiolea Aey 
desire, I wiU forward Aeee so for as Aey are available 
It may be some tune before the actual sendug 
out can be done, but 1 Aould like to have all reciueeto 
in before Ae distnbution is begun. 

E W Oddobb 

Deportaaent of lA Ayolos^, 

Amenean Museum of Natoxal HutOxy, 

77ih Street and Central Pork West, 

New YoA.KY. 
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Bridc-Wcalth in a Tanganyika Tnbc The funotion of 
bnde wealth, tiie halting over of property to the 

S ta of the bnde, among the Wabena of the 
;a Valley u diaouaaed by A T and G M 
ok m A^ioa, 7, No 2 The manner of oomplvmg 
with the ouatom la aubjeot to wide variation, whioh 
auggMta that featurea Iwlonging to mother right and 
t^her right exiat aide by side In former days, 
hnde wealth oonsuted of three hoee, which were 
then of much greater value than they are now haoh 
hoe was reganled aa a separate payment, and ful 
filled a special function The presentation of the 
first hoe took place after arrangementa for the 
betrothal had been made by an intermediary The 
man then built a hut for himself and hia bride near 
her father for whom he waa expected to work Thu 
payment did not constitute a binding contract , but 
the anangement was confirmed by the paymmt of 
the second hoe It could not then be set aside on the 
girl’s part without reason , but until she had borne 
a child, the husband ooiUd send her back to lier 
fkthor if he wished In this event, if hu reason 
wrere not good, the father might not return the two 
hoes The husband still remuned under the control 
of hu father in law’s family after the second pay 
ment, and was not emanoijiated from it until the 
payment of the thud hoo had been made Even 
then he oontmued to render the family oertam 
services and oould not hve more than a few miles 
away without their approval Although a man had 
mwdi greater power over hu children when the pay 
ment was complete, Giey oontmued to render grMter 
respect to their mother’s brother than to their father 
nie custom has been much modified m recent times 
by economic causes, which have moreased the amount 
payable and given the husband greater freedom 
bom the control of the bride’s family 


with the horns represented aa if seen from above 
A third kmc group u oompoaed entirely of domestic 
animals Here also u a human figure m a otoaohmg 
attitude, which to a oertam drapoe leoalls Bonth 
African art, but also has unmubted Egyptian 
afflnitiea Among the latest engravings, but still 
anterior to the camel’ period, are a number of 
vehicles drawn by horses and driven by men At 
Maseauda were many rook shelten with engravings 
Among the most anment, special mention u nui^ 
of an elephant hunt, m which three ekphante face 
two men armed with bows A thud man lies on the 
ground, while others are under the animals The 
most numerous groups are of domestic animals and 
men some ith3rphalho 

Invtstigsttoos In a Japanese Lake S Yoabmuira has 
recently deeonbed hu researches mto the biology 
physiography, physios and ohenustry of a snoall 
mountam lake near the Japan Sea (* Limnological 
Reconnaissance of Lake Busyii, Hnkui, Japan ” 8n 
Rep Tokyo Bunrtka Datgaku, C, No 1, vol 1, 1982) 
An attempt was made by the Hukui Fi^enes Station 
to utilise thu lake for the oulture of oold water fishes 
Lake Biuyfr which u elongated from north to south 
with its basin m the form of a pail, lies m a dem and 
narrow valley, the river entering from the south and 
Howing out at the north to enter the Japan Sea The 
water u very turbid greenish brown from the bus 
pension of silt porticlM, and with no vegetation on 
the shores owing to the fluctuations m water level 
The surface u very hot and the bottom very oold 
the water weakly ackbo, the surfaee water lightly 
aupenaturated with dusolved oxygen, not due to the 
assimilation of the phytoplankton but to tiie sudden 
rue of water temperature in thu layer whioh u 
exposed to the surnoe by the smking of water level 


Rock-Bngrsvingi in Tnpolitanuu Some of the reeults 
of a reoent journey of arohsologioal exploration m 
Tnpohtania are desonbed by Paolo GrasKwi m 
L’AtUhropoIogxe 44 No i-2 Until last year uhen 
two exp^tions were at woik, one bemg led by Dr 
L Frobenius, little waa known of the rock engravings 
of Fesxan and nothmg of the stone age industries 
of that area The oasu of Braoh was made the head 
quarters of the Italian expedition, but for Wadi 
el Amal, Oubon served as the base In the neighbour 
hood of Wadi MarsU, near Hamada el Homra, 
engravings of Bovidu were found, of which one bore 
a spheroid between its horns indubitable sign of 
Sgwtian influenoe One of the drawings appeared 
tcTbe a rhinooecos, but waa probably a badly>drawn 
member of the BovkIb Two large figures of ostnohes 
were found near El Gheriat In style theee rooall the 
oldest engravings of southern Oran Two areas 
vdiloh prmred very noh were the Wadu Zigu and 
At the former the superimpoution of 
engraspgs made a relafave chronolo{^ poaaible 
irtiieh^ould be equated with variation m patdna, 
style and taohnique The most aoeient engravings 
showed gmfies mmfinsnaturahstie style The lines 
were de^^ engrai|P and hi^y patmated Similar 
figuiss at Diebel el Ouenat have been demmutrated 
by 4|ie Abba Breoil to be related to Bushman draw 
4|igi Anothwayoup of later date shows an antelope, 
•n auzoohs sad a number of Bovida m profile, but 


very eonmlez, wfaioh u an unusual feature m Japanese 
lakes There u no specially deep hollow but the 
shallow bottom u so steeply molmed that it cannot 
retam fine depoaits What deposit there u is not 
decomposed mud but detritus of leaves and land 
plants The lake u regarded by the author as of the 
nch oligotrophic type The orgsnie life oonsuta of 
diatoms rotifers eudooeraxu snd oopepods m the 
plankton, several fishes m the nekton and in the 
benthos Tvbuftx at the bottom m great abundance 
<16-20 metres). Eniodwnnonuu dommant at 10-15 
metres and a ftm Tanyjme and Ohmnomu p t vmoeue 
m the shallow bottom Fishes suoh as Mfeshmw 
and Cortgonue transplanted to the lake eon survive 

laopods from the '’Disoovsiy** Bzpsditioa. Mjai 
Edith M Sheppard, m her monograi^ on the frunily 
Serolidu (Isoj^ Qrustaoea, Part 1, “Diaoovecy 
Reports”, vol 7, 1038) not only desoribes the qol 
leotion made by the R R S Dtaoueery II, the RAb 
W*tham Seoreiby and the stall of the Marine Bio 
logical Statxm of South Qeoigia during tho years 
1825-82, wfaioh is the most oon^dets ever ms^ both 
of qpeotes and qpaeimens, but also gnrea a ravued 
aooountofthe genus iSsrohs with diagiKistiooharaotsis 
of all known uneoies, together with notes on their 
pographioal dfrtribation and general moipbology 
Sersw of the ’’Dlaooveiy” qMOMi are new to mmoe, 
and of the fifteen dtwoir water qpeeiea (emlnittit 
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two vbMh are doubtAU) ptevioudy recorded from 
theM waten, all ezoept tiiim have again been found * 
Ibe geona, with Uie esoeption of dne medea recorded 
Aom San Diam. California, la entueijr reatncted to 
tha aouthem bemiaphece Moot of die apeoiea an 
oooftaed to ahallow water and the deep sea forma are 
oomparatiTely few m number but have a much wider 
vertical aa well aa honaontal diatnbution The 
apeoiea fall into four groups (l)outeide the antarctic 
oonveigenoe , (S) maide the antarctic oonveigenoe , 
(8) romid tto ahorea of Kerguelen Island, Croaet 
Islaad, Manon laland and Prmoe Edward Island, 
(4) ofl the ahorea of South and East Auatralia From 
andyeia of the adult femalea in the present collection 
the author finds that breeding goes on throughout 
the year, and that the number of females in the non 
breeding condition is comparatively small 


Micrcaynangu of the McduUooec Under the title 
The Structure of Certain Fossil Spore Beanng Organa 
believed to belorm to Ptwidosperma , Prof Halle 
(Kunffl Sventka Vet Ahad HatuU , Bd 12. No 6) 
makes a valuable contribution to our knowledge of 
the miorosynangia of several genera attributed to the 
MeduUoaen A new group, VpTuttleaeyiiuo, based on 
the miorosynangia, is proposed under wluoh name 
are united several late Fabeosoic spore producing 
organa charaotenaed by very long tubular sporangia, 
an unusually strong vegetative development of the 
synangium and unusual^ large spores Qoldenbargut, 
nov gen , hitherto believed to be a seed of the genua 
Bhabdooarput, is now shown to be a large synangium 
formed of 1^16 tubular qporangia arranged m a 
single whorl enclosing a central cavity, whilst the 
su^iosed leavee or pinnules of WhiuUteya degemt 
are shown to be cu]^e like synangia oarapanulste 
m shape and formed of very long tubular sporangia 
Boulmya, AvlaeatKeoa, nov gen (Hoko^permwm), 
OodoiioMecaandilolsroMeoa.nov gen {DoleriphyOum) 
are refiarred to this mnup The genua PoUmxM is 
treated aa the type a second group, recalling the 
WhittleaeyhuB but differing m structure and m the 
s»e and type of the spores fo P adteuittformu and 
P (Nswropterw) Carpentun, the probably free 
sporangia are shown to be kmg and tubular and to 
radiate from the bottom of the low, wide cup, which 
aeema to be formed by a pinnule, the fiructifioation 
being superficially likened to the oapitulum of a 
oompoaite ZmBma fruot^floatumt are also shown to 
be aynangia of the Whittteeeyinn type, though there 
|a no evidenoe that this genus belongs to the 
Ttendoiqaenns 


/ Origm of Cuhivatsd Tobacco The ongm of cultivated 
tobaoM, NieotuiMa Tobooum, is a problem of con 
sidenble genetio mtereat In 1987, Clansen put 
forward the hypothesis thaAit was dsnved from a 
hybrid of N Mplveetne and X tementcM in which the 
(WOumaome number had been doubled This was 
based upon the fisot that (1)N TobaeHmhasn •» 24 
Ofaromoaomea, while m the other two apeoiei n — 12, 
(2) fheb either of theae speoies is crossed with 
y TcAaeum the Ft hybnds show ISb + 14 ohromo 
somea in mewaia, mdwatmg that each had a haploid 
set hoisologaaa with 12 of the Tabaeum ohromosomes 
Hr. D Koatoff (BM Appl Bot , Bar 2, No 6, 
1922) has recent^ reported upon extensive cr o sses 
umdving tbiaa three apeoies and alao*^ Atubyi, a 
wooiijNi^miMd ipeowS ne a res t If tonumtoea He 
Pdnts out difSooltiM with tha above hyrotheaia, 
baaed pwtiy on the abasnee of woody vanetwa of 


Tabaeum, partly (» the foot that many vanetiea of 
tobaoco have p^ flowen, while thoae cuN syleastn# 
are white and those of tomenlota and Buebyv roae 
green, and partly on the ohr om oa om e bdiaviour m 
the various hybnds Bnegei has also argued against 
Clsuaen’s hy^theais on the basu of aimilar ezpen* 
meats KoAoR produoed the triple fertile speoiea 
hybnd If Tabaeum X {N eyhestne X If Buebpt) 
which he calls If trtphx , this appears to have 
originated from an egg cell of toMuxso (with 24 
chromosomes) meeting a male nucleuB having 12 
•ylvettrte and 12 Rtubyt ohromosomea The hybnd 
thus has a complete haploid set of all three speowa 
and combmea all theu charaoten It is, moreover, 
oytologically balanced and produces normal gametes 
Nevertheless, it shows variations, and from numerous 
Csrtogenetio studies of its hybrids the oonolusion is 
reached that while tobacco did not anse from the 
present aylveetna and tomentosa, yet it probably was 
denvod related forma which perhaps no longer 
exist 

Winter Pniiung of Apple Trees The practioe of 
muning was dovised before the opening of the 
Christian era yet it u c^y in recent tunes that an 
attempt has been made to understand the fonda 
mentals of the process Hatton, Qrubb and Amos, 
working at the East Mailing Researoh Station, began 
expenmenta, and issued an early report m 1Q2S 
Their work has been oontmued by Dr B C Kni^t, 
who has recently published a forther paper ( llie 
Influence of Wmter Stem Pruning on Subaequmt 
Stem and Boot Development m the Apple", J 
Pom and Hort Sn , 12, No 1, 1-14, Mai^ 1984) 
The earlier results are oonflrxoed by improved expen> 
menta on more than five hundred trees of several 
vanetios and grafted upon different rootatooka 
Winter pruning deoreasea the production of new 
roots, but inoreaacs shoot formation, though often at 
the expense of radial tbickoung There is, mdeed, a 
decrease m the total amount of shoot growth, oon 
sidered as extension growth plus mcrease m girth, 
emd the relation of new shoot growth to new root 
growth IS remarkably constant No nifl.Uflnoo of atom 
pruning on the type of root system was found The 
practical point, that it is better to prune immediately 
after planting if extension growth is required, emerges 
from a oonsidoration of the results 

Condensation of Water m the Atmosphere M 9 
Bennett has reviewed (Quart J Roy Met boe , Jon 
1084} the present state of our knowledge m regard to 
the oondensation of water m the atmosphere, the 
theory of which is found to bo very much mors 
complex than was formerly supposed Meaaunments 
of the sizes of droplets m fog and cloud made mde 
pendently by seve^ observers withm the last thirty 
years, a^ especially withm the last three or four 
yeora, are oommonly held to suggeet that Uie maasea 
of the droplets are mtegral multiples of one of two 
standard mmimum sizes, whuh appears to imply 
that the produotion of the larger drops takes plaos 
by the union of the snudler drops and not by their 
oontmuous gradual growth by oondensation It was 
found forther tiiat the concentrations of ohlondea m 
the droplets were mtegral multiples of the smallest 
oon^tratkxiB ever observed It might be supposed 
that some very smqile acoount of the prooeas of drop 
fonaetion ooim be baaed on these observations, but 
aoooidiDg td Beanett, any auoh aooount IS moonmlete 
Another diffloult pnfolem la the queatun wbeuier a 
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oknid or fSog irhi<dt io not nbjootod to ohniigM of 
rdativo humidity la stable or trtiether it will tend to 
ooegolste into larger drops Ihe eleoteM ohargM 
oarried by the droptota alleot their vapour pressure 
sUghtty aooordmB to a relationship winked out by 
3 3 llunnson, the radius of ourvature of the dnm 
and the surface tension of the liquid bemg among the 
additional oontrollmg factors, but the rafeot on the 
valour pressure of the ohaiges that have been 
measured is extremely small m the ease of droplets 
as small as those m a fog , such charges may, however, 
afleot the rate of coagulation of the dimleta mto 
drops It IS evident that the parts played both by 
the eleotnoal charges and by the relative humidity 
m the growth and coagulation of drops m cloud 
and fog remain to be discovered 

Scattering of Hard X-Rays A number of formulsa 
have from time to time been used for the mtensity 
of the Compton scatteniig of hard X rays, m partiou 
lar one derived by Klein and Niahma on relativistic 
qimtum mechanics J Read and C C Launtsen 
(Pkyt Rt » , April 1 ) have tested this formula ex 
perimentally uaing a high potential X ray tube and 
a crystal spectrometer The absorption per electron 
was meaaurad in carbon and aluminium over a wave 
length range of 20-50 X units (250-600 kv ) Over 
this range, the photoelectnc absoiption by the 
electrons is small and nuclear absorption is not to 
be expected, while the Ktem-Nishma result differs 
mspreciably from thoee given by the older theories 
experiment shows that the Klem-Nishina formula 
probably gives the oorreot aoattering ooeffloient 
withm one per oent over this wave length range 

Fine Structure of X-Ray Absorption Edges It u well 
known that when X rays are absorb^ by a soLd, 
the short wave side of the absorption edge shoars m 
general a pattern of maxima and mimma Aooordmg 
to a theory of Kromg the eleotron extrsoted from 
the atom may only move through the periodic field 
of the lattice with oertam discrete energies, the for 
bidden energies ooiremxnidmg to Bragg refieotions of 
the eleotron waves This effect must be mtegrated to 
allow for the motion of deotrona m all ducotionB 
through the lattice The theory is confirmed by 
mvsstigations of the absorption edges of nickel, iron 
and chromium m the pure metals and m alloys of 
nadually varying lattice constant D Coster and 
G. Klanier (Pkynea, January) have mvestigated the 
fine Btruoture of the potassium and ohlonne K edges 
m potassium ohlonde orystals, using a vacuum 
speotrogiaph The fine structures observed with 
these two elements were totally dissimilar, and if 
Kronig's view of the effect is to be applied to ionic 
crystal lattices, it seems that tae rulea which govern 
tiw trauitiona of the X eleotrons to the crystal 
lattice are quite different m the ease of the Cl- Km 
and the K+ xm 


Optical bomenam of the Mtntbola and McnthyiainiiHS. 
Prof J Read and Mr W J Grubb have now de 
aoribed (J GAsm Soe , March) the isolation and 
ohamotemiion of the last of the menthols'’, 
namely, d nso tso menthol, thus bringing to a sue 
eeasflil oondusion^ brilliant aenea of reoeardies 
earned out by ProT Read and his oolleagoes upon 
the hi^y complex group of menthylammae and 
mentliolB, all the stereoiaomendes of whioh have now 
been isolated and characterised Some idea of the 


fomudsble nature of Hie problem invedved will be 
*fbrmed when oob reoliaee that the eft tnms womensm 
of the parent meuthone moleonle la oonqilioatad not 
only by the asymmetry of two dissunilar carbon 
atoms at the pomta of attachment of the methyl and 
isopropyl groups but also by the development of a 
third oentro of asymmetry' at Hm position of the 
ongmal keto group Thus menthybunine and menHiol 
eaim give, rise to ei^t cgitioally active isomns, of 
which only four are needed for complete ohaw 
tensatHm In culdition, there ore the ootiesponding 
inaotive dl forms to be considered Comparison of 
the optical rotatory powers of the various oorapoands 
of the whole group reveals a oomplete paraUehsm 
between the ammes and the aloohob, thus showing 
that the four sets of oonqxmnds are stereoohemioally 
analogous, althou^ the relative moleoular eon 
figurations are not yet to bo regarded os finally 
settled This work forms a valuabla oontnbution to 
the study of stereooheimoal problems 

Propsoe-trested Automobile Oil Soienoe Service 
Washington, O C has recently issued a Mail Report 
describing a new method of prixluotion of lubricating 
oil Propane, as a liquified natural gas, is mixed with 
asphaltic bam petroleum The two hquids separate 
out mto two layers, but not until the propane has 
extracted the desirable components from the asphaltic 
layer The propane layer is then rooovored with 
nitrobenzene, which cleans it from traces of remaming 
asphalt, and the lubneant is finally obtained 
evaporation of the propane solution Oil equal, if 
not superior, to Pennsylvania oil as at present 
refined can be produced m this way from cheap 
western oil Proof of its efBoienoy is fiimished by 
the results of stringent practical tests Cylmder tom, 
lubricated with propane treated oil, after 60 000 mues 
of high speed duty, were less than one thousandth 
of an men out of the parfeot circle Normally, under 
similar stram tiw would have been deformed 
mto on oval shape Comparatively easy produotioa 
and efllcient peribmumoe of such oil under test 
havh iStm/B much to discount alarm caused by 
threatened exhaustion of good Pennsylvaiusn oil, 
smoe Texas, Oklahoma and Cahfomia are now m a 
position equally with Pennsylvaiiia to meet tiie 
demand for this product 

Colour Tcmperatuits of Stan. In the Obaunatwry of 
May appears on account of a paper by Messrs 
Greaves, Davidson and Martm, to appear shortly m 
the MottOUtf NottMsqftka Royal Aaimtomieal Soeuiy, 
descnbing a revision of the fundamental soide of colour 
temperatures which the authors have worked out at 
Qrerowioh They have improved their photometoio 
technique, but the change m the temperature scale 
is pnmardy due to a general revision of laboratory 
standards of colour Ae temperatures whwh these 
authon actually find ore very noteworthy, as Hiey 
are markedly hqher than prevunia estimates of cohmr 
temperature arid lonisatKHi temperature For ex 
ample, the Greenwich tenqieratuie fbr the mean AO 
star IS now 18,000” — to he oompared with 11,000” 
quoted by Russell, Du^ and Stewart (“Aatroikomy’', 
Gnm and Co , New York, 1M7) The Greenwioh 
work oomes on top of some recent observatkmi 
whiob indicate that the mdour temperature of th^ 
sun is about 6,800”, that n to soy, definitely hi|^ 
than the effective temperatwe, 5,740” The Green 
WMsh workers find 6,800” for the mean ookmr tam 
peiatute of a number of GO itorp 
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Chenucal Syntheses under Presstire 

B y invitation of the praudont Prof O T Morgan, , in praotioally all researdi aeotkaui of the Laboratory 
an ordinary aoientiflo meeting of the Chemical Thete autoolavea which have been conatruoted in 


Society was held at the Chemical Reaearoh Laboratory 
<» Thureday, June 7, whqn three papers were con 
tnbuted illustrating recent renearohM in the Labora 
tory on syntheaea of arganio subatanoca under preaauro 

Mr R Taylor deaonbed the circulatory plant 
(afleiwards seen in operation) employed m studying 
condensations between carbon monoxide and hjdro 
gen at 400° and under 2S0 atmospheres in the preeenoe 
of various catalysts with a rate of circulation 
of about 80 htres of compressed gas per hour 
In these researches, attention has been directed 
spemally to the production of alcohols other than 
methyl alcohol (methanol) With a catalyst consisting 
of oobalt sulphide mixed with oxides of copper and 
manyulcee, an optimum yield of ethyl alcohol was 
obtained althou^ this aynthcsis was always acoom 
panted by larm amounts of methane Systematic 
fractionation uiowed that more than ninety per cent 
of a product (bp 783°) consisted of alcohols with 
unbranched chains among which n hexyl and n heptyl 
alcohols were identified Branched chain products 
were represented by wobutyl alcohol 2 methylbutanol 
and S methylpentanol A manganese chromium 
catalyst strongly olkalised by rubidia gave a product 
in which all alcohols identified above tlu C, compound 
had branched chains Another catalyst containing 
oobalt and strong alkali gave a mixture of branched 
and straight cham aloohols 

The cbmical reactions involved m these syntheses 
were discussed and suooessive aldolisation and 
hjrdrogenation were suggestod as the directive 
medianism For straiyit oham aloohols acetaldehyde 
(a product actually Ktontifled in these condensations) 
must be present to provide the active hydrogen for 
aldoluation, and its condensation with propaldehyde 
would eventually lead to n amyl alcohol When prop 
ald^yde fUmii&es the active hydrogen the final 
produot IS S methylpmtanol It may b^me possible 
to build up aloohols wita a predetermmed number of 
carbon atoms 

Dr D V M Hardy indicated an alternative me 
chanism by which it is supposed that carbon monoxide 
IS added directly to aloohols with production of aoids, 
iHuoh may then be reduced to aldehydes and 
aloohob The oondensatioiu between methyl alcohol 
and oaibon monoxide have been studied at 820° 340° 
under a pressure of ISO atmospheres m the presence 
of phosnhono aeid The gas was ciroubted at a rate 
of 2 oubio metres per hour, and 120 gm of methyl 
abohol vaponr was mtroduo^ mto the system during 
the same period Aoetio acid and methyl acetate 
ware obtained, together wfllh an oily layer oontaining 
high boiling hydrocarbons ftom which hexamethyi 
benxene was isolated When 2 per oent by wei^t of 
oomier phosifiiate was added to the phoaphono acid, 
tma oily la^ waa no longer farmed and larger pro 
portiona of aoetio acid and ita methyl ester were 
obtained Some dimethyl ether waa identified but 
u It did not aooumulate m the lyatem it may be 
regarded at a reagent Ilieae expenmenta favour the 
view that a meuiylstie radioal is produced which 
vnitM with oaihon monoxide to foo|^ ketene, this 
reaotive oompound being, then hydrated and methyl 
tied to acetio aoid and methyl aoetate reopeotively 

Dr D D Pratt dMcaiaaedtlwuae made of autoolavea 


the laboratory woricahop have capacities ranging 
from 50 0 o to 10 litres , they are oi^Mbb of with 
standing pressures of 200 atmospheres at tem 
peraturee up to 460 

Phenols aromatic h}nlrooarbons and bases undeim 
oarboxylation when oondenaed with carbon dioxide 
under pressure in presence of catalysts such aa 
alumimum and amo ohlondes 

High pressure ammations of alcohols and phenob 
have led to significant results Resoromol and oromol 
heated to 200° with aqueous ammonia give rise to 
m ammophonol and 5 ammo m oresol respectively 
In similar cirLumstanoos resoromol and ethylanune 
furnish m nthylammophenol an important oobur 
mtormediatc 

Autoclave experimente have been made on the 
reactions between hydroxylio oompounds and am 
moniiim ehlonde At 300° ethyl aloohol gives a 
mixture of mono di and tri othyUunmes separated 
by fractionation through a Duftou column At 820°- 
950° phenols are converted mto a mixture of primary 
and secondary ammcH This ammation which is 
pariiculaily siicceMsful with m cresol and s}mmtetnoal 
xylenol is of technical importance, since the resulting 
m toluidme and 18 6 xylidme are not readdy 
obtamed by suoctssive nitration and reduction from 
toluene and m x> lene In these ammations of phen 
oho homologues the effect of orientation in the 
aromatic nucleus is pbmly discernible In the 
diphenyl senes the ammomum chbride reaction on 
2 hydroxydiphenyl and 2 2' dihydroxydipbenyl 
leads respeotn ely to o xenylaniine and oarbaaole, 
another important colour mtermediate 

At the conclusion of the meeting the visitors were 
conducted through the bboratories m which exhibits 
and demonstrations hod been arranged illustrating 
the followmg researohos — 

Synthetic production of methyl and other aloohob 
from carbon monoxide and hydrogen and the 
synthesis of aoetio aoid from methyl aloohol and 
carbon monoxide (or the oharaotensation of hi^ier 
aldehydes and aloohob it is neoessary to nave 
authentic speoimena of well-crystallised derivatives, 
and B collection of these products waa on view 

In the tar section there were demonstrations of 
shirborol a now wetting agent used m meroenamg 
cotton and of the extraction of catechol and re 
aoroinol ftom industrial liquors The identifloation 
of tar oonatituents mvolves the aynthcsis of hu^er 
phenob and complex aromatio hydrocarbons Dis 
tmotive speoimens of such products were exhibited 
together with f\iel oib derived Ttom the hydrogeoa- 
tion of tom In the road tar section a large scab 
plant for the sepamtion of the crystalloid and lesmokl 
oonatituents of tars was m actual operation 

The allied sections of chemotherapy and synthetic 
rpsms were illustrated by ooroprehensive oolleotions 

Inorgaaio chemistry was represoited by reasarohsa 
on the aenal and immerred oorrosion of metab, the 
production of base exchange matenab from Ei^ish 
obys and the isolation of rarer metab suon aa 
germanium and rhenium from British minerab 
Tlie exhibits arranged by the nuorobwlogioal and 
dental mvestigation seotions were also greatly appn 
ciated by the visiton, who numbered about 260 
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New RegulatUMs for the 

T he CkMnmittoe of ths Natond Sdenoet Tnpoa 
at Cambridge baa usued a report on the 
regulstione for that Tnpoa The ohao^ suggeated 
m Part I are oonaequent i a l on the reoommendatioQB 
of the Syndicate on Medical Couieea and Kxamma 
tiona New half aubjeota are introduced m bio 
ohemtMtry, physical and inorganic ohemuiry, organic 
ohWiatty, pathology and soology (maOiMnatiaa la 
already a half subject) Elvery candidate must take 
at leart three whole aubjeota or at least two whole 
subjects and two half mihieota 

il^tomy (a whole subject) la to oonsut of approzi 
mately equal proportionB of topographical anatomy 
and BOientifio anatomy (embryology and morphology) 

A broad, rather than a detailed, knowledge of tc^ 
graphical wiatomy will be required The queaiiona 
will deal mainly with the general architecture of the 
body and wiU not require a detailed knowledge, 
except of the more important areas In the papers 
on physiology there are to be some optional questions 
on pharmacology, but it will be possible to obtain 
ftall maricB m physiology without attempting any 
queations m pharnuoology 

The half subjeot pathology is to be treated fixnn 
the pomt of view of abnormal biology and is to 
include the vanationa which may occur m the 
structure and ftinctiona of living tisBuea and organs, 
together with the biology of parasitee bactena and 
viruaes In the half subject biochemistry, a know 
ledge of the chemical pruoeoaea associate with the 
normal life and growth of animal and vegetable 
wms including micro organiams la requued 
Fart n, one of the four papera m geology and 


Natural Soencea Tnpos 

m mineralogy and petrology h to be common to 
both aubjeota Candidates m geology may aubatitute 
one of the papers m mmeralogy for <«e of the pepen 
m geology and vice vena Candidatas m pbymiogy 
may subrtitute for a specified papw m physiology 
a paper m pharmaoolog^ or for two speoified papers 
m physiolo^ two papers m expenmsntal payohol^ 

In Part U (ohenustiy), the first two jmpen will be 
of such a nature as to teft the oandidateB’ knowledge 
of general ohemioal soienoe The third and fourth 
papers will be set so as to enable oandidatea to show 
a speoialiaed knowledge of some of the subdivisions 
of ohemiatiy They will mohide questionB m in 
organic, orgamo, theoretical arid physical ohemutry 
coDoid acienae roetaUurgy, crystal ohemistiyi and 
candidates will be allowed oonmlete flreedom of 
choioe in the questions which they attempt A 
sufficient number of questions will be set in each of 
the aubdivisions for a candidate to attam the standard 
of the first class by answering questions m one or 
more of them 

In Part II (physics) the first three pcqiers will be 
of such a nature as to test the candidates general 
knowledge of jdiyBios The fourth paper will be of 
such a nature as to enable candidates to show a 
s^iabHSd knowledge of some branches of physics 
^18 will oontam a large choice of questions so that 
It will not be neoessaiy for a candidate to have a 
q^iaLsed knowledge of all branohea of the subject 
This paper will molude a sufficient number of ques 
tions on oryatallography and crystal physios for a 
candidate to be able to gam foil marks on the paper 
by answering questions on those brandhee only 


Russum Studies of 


the Stratosphere* 


P LANS for the aMoent into the stratosphere in 
the USSR were first made m December 
1932, and after various preparationa the actual 
aaeent waa made on Septembw 30, 1083, by Q A 
Prokofiev, K D Godunov and Bimbaum A height 
of nearly 10,000 metres was reached The Central 
Qeopbyaioal Obaervatory has now issued a report 
m Russian of the ascent 

The original mtention waa to take measurements of 
the prensure and temperature of air mtensity and 
hardness of oonnia rays, mtensity of clootno field 
oonduotivity of atmos^iere, mtensity of solar radia 
tians, and analyses of the oir, at various heights 
It was, however, decided that m order not to over 
iiurden the balloon with the weight of all the neoes 
SMy apparatus, the measurements of the mtensity 
of eleotno field and solar radiation, aa well as the 
obamvutiona im the oonduotivity of air, were to bo 
postponed to the auboequent aooenta 
The mtensity of oosmio rays was measured by 
means of a Kolhflrster aleotrometer, made of iron 
vohime 4,200 cm ' and elootrostatio o^iaolty 0 30 cm 
During the oaoent, the electrometer waa charged by 
means of an ebdmte rod ICeaaarements were mode 
between the heights of 0,600 metiea and 16,000 
metrea , the mazmqpm possible error waa estimated 


BMika) by wukiM tnUian Pp M Teatagisd IMt 1 nb 


aa 6 per cent The results obtained show fair agree 
ment with Prof Piooard s observations but there is 
a disorepanoy of more than 30 per oent with the 
results of Prof Regener 


Vrof Bcoeneri 
obiernuloui 

Prof Pknnis 
obwrvstioD* 
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In iMder to measure the hardnere of ocomio rays, 
a specially adiqpted Heaoe eleotrometer was used, 
volume 1,100 cm ', eleotroetatio oapaoity 1 2 om 
The eleotrometer waa charged agam by an ebonite 
rod, and waa placed in a lead filter, with a wall 
thickness of 30 mm The first oet of meoaurementa 
was taken at the height of 17,600-17,000 metrea, 
when the eleotrometer was oovered by the lead filter 
on all Bides The lonlMticn found was 838 icimi 
per 0 0 PCT sec , witii a pcoaible msnmiHn edw 
estimated at 8 per oent A sMond set meaaure 
menta waa taken at the hBigh^ of 17,400-17,000 
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metna. but with the lewl lid of the filter tekwi off 
The K»nw e twn found in tUe oeee wne 416 lone per 
0 oner see , withm a poenble error of 6 per oent 

Tidi senes of lesalts dillen oonsiderably from the 
results obtained by means of the Kolhfinter electro 
meter (heu^t 16,460 xnetees), and with the results 
obtained by Prof Piooard Unfortunately, no 
measumnents were made with the Heaae electro 
meter oomplstely out of the lead filter The excoM 
of umhation is oonsidered by the author (A B 
Vengo) to be due to the seoondary radiations ansmg 
m the idno walls of tiie electrometer under the action 
of oosmio rays 

Samples of aur in the stratosphere were taken 
by means of specially oonatruoted glass balloons 
suspended outside I^ooautions were made to pre 
vent possible oontammation by air or gasea which 
might arise firom the balloon itself The sample 
taking balloons were onguially at high vacuum 
and ware bpened and sealed eleotnoally Pull 
desoriptiona of these small balloons are given 

In order to prevent oontammation, samples of 
oir were only taken during descent or when the 
balloon was floating Anal^i of the air samples 
were made independently by A V Moskvm m tho 
Eleotrophysioal Institute and by A A Tchoropomu 
kov m the Gas Analysis Laboratory of tlie C^tral 
Geological Institute The following results were 
obtain^ 

(1) Pressure inside the balloon after roduoing to 
the original volume (1,120 o o ) and to a tempera 
ture of — 66® C was 47 6 dL 2 mm mercury 


(B) No hydtogeu was found 
(8) The peroeotage volume of oxygen was SO 98 
at a h^t of 18,600 metres 
( 4 ) T& oontenta of nitrogen and the sum of 
inert gaaee soaroely differ firom the oontenta of air at 
the euih'a surface 

The reaulta obtamed were so unexpeoted that a 
suggestion had to be oonsidored that, owmg to acme 
unforeseen oiroumstanoea the sample taking balloons 
were filled by air somewhere near the aurfooe of 
earth This suggestion was disproved by meaaumig 
the humidity of air m the sampling balloons A 
mirror hygrometer was used At the temperature 
of liquid air no traoee of moisture were fenind 
Parallel expenments on specially dried air from the 
earth s surfooe with water viqiour contents estimated 
at 0 5, 0 1 and 0 02 mm merouiy gave positive 
roeulto on the same mirror This ruled out the 
possibility that the air m the glaaa samplmg balloons 
was taken on the earths aurfaoe, and the author 
(M I Golcman) suggests that there can be no doubt 
(hat tho air m the sample balloons was taken m the 
stratosphere 

The lowest temperature observed during the 
asoent was - 67° C Measurements were made by 
a ^tmum thermometer and Wheatstone bridge 
!nie rest of the pamphlet gives descriptions of the 
various pieoes of apparatus that were used durug 
the ascent the way in which they were arranged 
inside the balloon and also of other equipment 
which was prepared but not used m order to avoid 
overburdemmg the balloon 


Archaeology of 

T he late Prof Regmald W Fessenden author 
of The Deluged Civilisation of tho Caucasus 
(see Nature, US 317 March 1 1924) who had 
devoted forty yeam to the study of the prehistory of 
the Caucasus and had collected hundreds of thousands 
of releronoes to tho area, loft much material still 
unpublished at the tune of his death Additional 
dhaptera of his book and a number of collected papers 
have now been privately printed — unfortunately for 
purposes of referenoe, ul^er the same titlo In these 
the author had put forward further applications of his 
theories which were based upon an intmsive study 
of the mythology of ancient Egypt, Mesopotamia and 
Oreeoo, of names, both personal and plaoe names, and 
of onoient geography He sgam auned at showuig 
that there is evidenoe to support his view that not 
only was the Caucasus the lemd of the Book of tho 
De^, the ongmal home of the Egyptians, the scene 
of Booimit stones such as that of the labours of 
Heraules and the place of ongm of Abraham , but 
also that it is the oentrwfoem which sprang oil the 
great oivillaatians of antiquity, as well as the place 
of differentiation of the white and blaok races from 
a iMignto stock 

Pi^ Fessenden here also attacked the question of 
AUantis and the Platonic numenoal cipher of the 
‘ Cntias”, as well as tiie Egyptian ongm of masonry 
The ontlm was neither an archtsologiat nor a philo 
logui) and in working out the identification of 
naniee of places and the mterpretation of refetronoea 
m the traditloos, he used material of very unequal 
value indiBorleBmately Yet hu suggArtions at times 
were nsadifcahly ooote Hia theonee attached a 
slgnifloanoe to the CSonoosian erea which srohao 


the Caucasus 

logical rosoaroh well confirm, at least, in 

part 

There has been a number of indications recently 
pointing to the importanoo of tho CnuoasuB as an 
area for exploration m relation to the early prehistory 
of adjiuxnit countnes , while the nchness of the 
ooiuitry on the eastern side of the Caspian m evidonoea 
of antiquity has to be soon to be behoved This must 
not be taken to endorse Prof Fessenden s belief that 
exploration with oil bormg apparatus would bring to 
light the contemporary rooonlB of the pre diluvial 
period which he held according to trochtion, had 
been bunod m subterranean chambers Referenoe at 
the moment is opportune, as the time is npe for 
action The Soviet Govonimonts are willing, and 
indeed anxious to oo operate with outside bodies in 
the work of anthropological research They have 
already approached tlie United States, sud one jomt 
expedition has boon at work on an ancient Gothio 
Bite m tho Crimea on bdialf of the Academy of (be 
History of Ancient Culture and tho Umvenity of 
! Pennsylvania Museum This expedition bos ennohed 
I the latter institution to the extent of 8,600 ob> 

I jeots, ranging m date from the bistono period to 
I 1600 B 0 *^6 matter is not wiUiout urgenoy, aa 

m certain areas the exploitation by tho Oovornment 
I of material resouroes is a aouroe of danger to the 
antiquities 

In the northern Caucasus the construotian of on 
; munenae hydro eleotno station will mundate a large 
area m which, it is eatunatod, m a year’s time, some 
himdreds of burial mounds and tombs of the early 
bnmse aga and other orotiBologioal monumento ^ 
lat^ date, bekmguig to the Soythio, Gothio or Tartar 
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oivUiMtioiu, will have been inepumbly demeged or 
entirely deatroyed In order that eomming at leaat 
may be aaved, the Soviet Aeademy fbr the Hietoiy 
of Early Culture haa agam aaked for the oo operation 
of the Univeraity of Pennaylvania Muaeum As the 
level of the water haa already been rsiaed 19 ft in 
the peat year, it will be poaaible to save only a limited 
amount by exoavation before next autumn, when 
the woric la to be completed Yet the value of the 
material whioh la thua being loot to aroharologioal 
aoienoe la inoaloulable Not merely haa the north 
Oaucaeua been examined only very imperfectly but 
alao the implioationa of the diaoovenea already made 
m thia area are very little appreciated On thia 
mt it la worth while to ^anoe at a oonununication 
Prof V L Avdief of Moeoow on the relationa of 
the CauoaauB and early Egypt, which appeam in 
Aneunt Egypt and the Eaet, Pta 1-2, 1933 

Prof Avdief pomta out that the moat valuable 
evidence on the cultural relationa of the Caucaaua 
and the countnee of the ancient Eaat la to be expected 
from the monumenta of the ohaloolithio and bronxe 
age eulturea of the Koban t 3 rpe m tho Euxme region 
In the Oaaetian and Kabarda Ballcana Autonomoua 
Begion of tho North Caucaeua, whore the author 
ooi^uoted exoavationa m 1931-32 the bronze and 


chalcolithio oultoraa are well developed Here there 
were extemnve depoaita of oopper ore, iduch m^Md 
are not yet exhauated In prehiatonc timea the tribes 
oooatantly extracted and worked these ores Tho 
numeroua bronze objects recently discovered m that 
area present close resemblanoes to those found at 
Koban For example, a small stone hatchet, possibly 
ceremonial found near Nalchik, fairly polishM, with 
a central bored hole and partly bant downward 
resembles one found at Koban The pottery with 
incised line decoration painted white, the representa 
tion of animals in bronze akin to the Koban ‘animal 
style and Anally the mode of bunal in stcme oiata 
exemplify the same relation 
Certam objects found at Balkaria show relation 
ship with ancient Egyptian culture One of the 
moat striking is an anthropomorphic deity standing 
in the middle of a circle which may eymbolise the 
sun It IS comparable to a representation of the god 
Bee or Paieka Late Egyptian (Hellenistio or Roman) 
objects found m Ballcana prove cultural or oominercial 
relatione m tho Ant imllenniiim b c , and these re 
lations are shown by a number of objects of domestic 
purpose to have extended to Assyria and Babylonia, 
although the actual trade routes are diAloiilt to 
establish 


Energy Relationships in Chemical Reactions 

I N opening a disoumion at the Royal tiociety the ohanee that activation energy is oommunioated 

on Iby 10 on the Energy Distribution m to a molecule m such a way as to cause rapid deoom 

Molecules m Relation to Chemical Reactions position is relatively much greater in subetituted 
Mr C N Hinshelwood referred to some ummoleoular molecules such as C»H|CHO as compared with HCUO 

reaotioiui m which the velocity curve seems to be Investigations m liquid systems seem to suggest that 

composed of several curves superposed, and suggeeted there are two extreme oases, in one of which the rate 

an mterpretation m which several virtually mde of reaction is primarily determmed by the acquisition 

pendent reactions are taking place at the same time, of the necessary activation energy, and m the second 

all ummoleoular and differing only m the values of a probability factor independent of temperature is of 
the various chcuactenstic constants It is supposed equal or greater importance and the reaction velocity 

that once a molecule has received its activation is many powers of ten smaller than the activation 

energy the internal rearrangement of this is relative rate 

ly difficult, and according to the original way m There is a suggestive connexion between this and 
which the energy was placed m the molecule ^ero the remaikable catalytic effect of solvrata often 

will ^ a different probability of chemical deoom roughly parallel with their polarity, on one hand, 

position and on the other hand with the faot that m reactions 

Investigations show that with certain substances where one of the reactants is an ion, the rate is usuidly 

moleoutos with activation energy differently located nearly equal to the activation rate as though the 

or distnbuted seem to behave as virtually mde great electrostatic forces oontnbutod a pertumtion 

C lent entities for kinetic purposes that there is a powerful enou|^ to increase the transformation 

ted number of types of such molecules, and that probability to nearly unity 


Barking Power Sunon 


T he new generating station of the County of 
London Eleotnc Supply Oo , Ltd , is situated 
at Barkmg on tiie bank of the River Thames about 
half a mile below Barkmg Credc Its ou^mt is now 
890,000 kilowatts, the largest m Bntam, and when 
completed it will be about 600,000 kilowatts and 
will probably be the largest m Europe It {days the 
lead^ part for the south-east England area m the 
Central Elestnoity Board’s scheme Ten oirouiti 
converge on Borki^, six at 138 kilovolts and four 
at 06 kv The Board's transforming station is 
situated on the omxMte side of the rood to the 
power station and is equipped with several veiy 
large hij^ tension transformeie 


The Company with ita associated oompamee supj^ 
power over an area of about 8,000 square miles It 
supplies four London boroughs sod a large number 
of the inner suburbs In addition, it suppUin various 
districts m Bnixey end Essex The aeeooiated com 
paniea feed huge parts of Kent and Sussex It is 
also developing outer areas under various eleotnAoa 
tmn schemes According to Dtetnbuttim ^ BUctnmtg 
of February, published by McMie W T Henley's 
Telegraph Works, it is intended ultimately to pro 
vide a supply for each village or township m the 
area havi^ a population of 800 or more penooi 
In additKm, transmission Imea along tha route Will 
in due ootUBs be tapped at any pomt where a de m a nd 
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exute Then are now mofe than leventy- towns and 
viUagM whwe eleotno supply ia available There 
are several large poultry farms where eleotno 
hatoheriee are in operation Parma also use the 
pleotoM aupply for fruit and vegetable oannuig and 
there are flour mills small water and sewerage 
Hohenies, gravel and sand piU bnok malcmg and 
timber yards and sawing miUa where it is employed 
In addition to supplying electricity m bulk to 
many supply undertakui^ it also suppLos for 
traction purposes the London Midland and Scottish 
Railway and the London Passenger Transport Board 
(Morden Tube) 

The new extensions of the Barking power station 
work with a boiler pressure of 600 lb per sq inch 
The temperature of the stewn is thereforo about 
800° F A few years ago it looked as if a still higher 
pressure would become the standard In America 
steam presauros of 1 200 lb per sq moh were famt 
used , later pressures above 3 000 lb per sq mch 
were used m Europe Seeing that the now Battersea 
power station works at between 600 lb and 650 lb 
pressure and that the new Fulham station is being 
desimed for this pressure it Icxiks as if 650 lb 
would become the standard pressure It is mterosting 
to remember that ewly steam boilers worked with 
pressures of about 8 lb 


University and Educational Intelligence 

Cambbidob — The following appumtments ha\o 
been made — J H Driberg University lecturer in 
anthropology, Dr 8 Dickinson University loctur r 
in mycology m the Department of Agru ulture W T 
Dowson (Christ 8 College) Universitj Icctuur in 
mycology m the Department of Botany and Dr H 
Ocxiwin (Clare College ) University It cturer in b tany 

The degree of M A honoris causa has lieen <k nfi ired 
on Sip Charles Mortm formerly director of th< I ist r 
Institute of Preventive Medicine and professor 
of experimental pathology m the University of 
London 

At Qirton College Dr O Taussky and Dr C 
Leubuschor have been elected to research fellow 
ships 

On June 6 the following honorary degn es ameng 
otheni were coiiferred *k D Prof AUred howler 
Yarrow research professor of the Royal Society and 
professor of astrophysics m the Imperial College of 
Niienoe LittD Prof Samuel Akxander honorary 
professor of philosophy in the University of Man 
Chester 

Livbbfool — The Council of the tnivorsity has 
aocepted with regret the rangnation of Mr R O 
Street senior leoturor m appli^ mathematics on his 
appomtment to the chair of mathematios in the 
Royal Technical College Glasgow 

The Umvenity of B^e has conferred the honorary 
degree of D 8c on Prof Share Jones director of 
vetermary studies and professor of veterinary 
anatomy m the Univereity in recognition of his 
aervioei| to vetennaiy education and his distinction 
in hia own branch of :;eeearoh 

-SHairaui — ^Tbe title of ementus professor has 
been oonfemd on Pnf Edward Mellanby formerly 
professor of phannaoology in the University 


Saence News a Century Ago 

The Royal Society 

At the meetmg hold on June 19, 1834 fourteen 
pi^rs were taken , amon^it those a paper submitted 
on borings and ravages m timber by William Thomp 
son vice preoKtent of the Natural History Society of 
' Bt Hast was widely reported at the tune Tho opmion 
advanced that tho Trredo navalis had ceased to be 
found on the Bntwh roast was shown by the author 
to be erroneous smoe numerous specimens had been 
collected from the piles used in tho formation of the 
pier at Portiwtriok m Ayrshire 

Tlie subjoined letter from Mr J O Children 
See R S addressed to Mr Francis Baily, vice 
president was read i British Museum Juno 19 
1034 His Royal Highness the President re 

quests that when you ^joum the meeting this 
< vening to the 20th of November you will have the 
goodness to (.xpriss his great regret that unfortu 
natoly the stab of his health and sight has lately been 
such as to render it imp ssiblo for him to preside 
at the ordinary mts'tings of the Society so regiilarlj 
as it was hiH anxious wish to have done His Royal 
Highness begs you will assure tho booioty that his 
absence has been occasioned by the cause alluded 
to alone and from n > feeling of diminished interest 
in tho prosperity of tht Royal Society or of regard 
and respect for th htllows on the oontraiy His 
Royal Highness hopes that by tho blonsmg of Prov i 
denco hts health will soon bn m all respects so far 
re established as to enable him on tho reassembling 
of tho boeioty to nsumo tho chair and fill it with 
that unmternipb 1 regularity whiih it m His Ro>al 
Higl ness «s most anxious wish to obscrv i in whatever 
duty he undertakes P8 His Royal Highness n 
quests you will in hm name bid tl e Fc Hows hcartilj 
farewell till hi moots them ogiiin in November 
(Proc R y ioc vol 3 ) 

CauK of the Aurora Borcalia 

A paper On the Nature and Origm of the Aurora 
Bonalis by tho Riv George Fisher road before the 
Royal Society on June 19 forms on excellent illus 
tiation of the state of gcuphysies in 1834 Arguing 
from the gtneral fact thit the Aurora Borealis is 
dfvtl poll chiefly on th edgi of tho hroAn Sea or 
wherever there is a vast oecumulatii ii if ice the 
author concludes that it is on i ler tni nl ph nomenon 
arising from tho positive electricity of thi atmoaphore 
divilopiii bj tho rapid londonsstion of the atmo 
sphere in tho act of froezuig and the indiioed n gative 
electricity of tho surrounding portions of tho atmo 
sphere and that it is the immediate oonsequenoe of 
tho restoration of tho etiuilibriiun by tho mterventum 
of tho frozen particles which bi mg iinporfeet oon 
ductqrs become luminous while iransmittmg this 
electricity In tropical and temperate olimatcs this 
phenomenon does not occur because tho olootrio 
equilibrium is restored by means of aqueous vopoiUB, 
a process which often gives nae to thunder and 
lightning 

Ludner on Babbags’i Calculating Machine 

A century ago few men of science were more widely 
known than Dr Oionysiiui Lardncr ( 1 793 1859) who 
from 1827 until 1840 held the chair of natural 
phdosophy and astronomy m University College, 
London The writer of many textbooks he prbjaoM 
the Cabinet Cynlopaedia and secured for it the 
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oo opmUoa of Hondud, Browntor, Powell and other 
dHtmguuhed men He wm aim well known as a 
leoturer, and on June 21, 1824, be leotured to a 
crowded andienoe m the theatre of tiie Meohanioa’ 
Institution on Babbage’s oaloulating machine, to 
the coat of which the Oovenixnent had contributed 
largely, but the oonstruotion of which was then at a 
stsuodstill Laidner dealt with the history and the 
pnnciplea of calculatuig machines and refened to 
their m^rtanoe for Uie construction of correct 
mathematical tables In its report of the lecture, 
the Ttmu said that it would be considered a matter 
of national concern if means were withheld fur the 
completion of Babbage's machine The occasion was 
rendered notable by the preeoioe m the chair of 
Lord Brougham and the attendance of M A Dupm, 
the president of the French Chamber of Deputies, 
whom the Committee of Management eloc^ an 
honorary member of the Institution M Dupm 
was the brother of Baron Charles Dupm ( 1784 1873), 
the mathematician who had written on the raanu 
factures and mdustriee of England In announemg 
M Dupm’s election. Dr Birkbeok said he trusted, after 
what M Dupm had hoard that evening, that he would 
be induced to oontmue to lend his powerful aid and 
assistance to hia brother m promoting the establish 
ment of similar institutions to their own m France 

McCormick patents hts Reaping Machme 


some preliminary tests of ustrumenls) appear to 
have been made by Sabme at lamenck on June 21 
1824 The British Association report for 1828 oon 
tains a “Magnetic Chart of Ireland a d 1838’’ In 
1836 Sabine, almost single handed, extended the 
survey to Sootland and m 1837, with Lloyd, Ross 
and other ooUaboratora, to England The reoordmg 
plotting and oombuung of the obaervtdiiona to obtain 
the most probabb mean results represent a ver\ 
large undertaking 

The Overland Route to Indu 
At a meeting of the Royal Oeographioal 8ooiet\ 
held on June 23, 1834, presided over by John Barrow 
a paper was read “On the Manners of the InhabitantH 
of the Southern Coast of Arabia and Shores of th( 
Red Sea, with R«narkB on the Ancient and Modem 
Oeogmphy of that Quarter, and the Rood through thi 
Desert fWim Koair to Kenah’’ This paper wsh 
oommunioated by James Bird, who had lateh 
returned by that route from India Bird had madi 
the pamage from Bombay to Aden, and thence to 
Jeddah and Kosir by a steam packet, and the interest 
m his Bcoount was heightened by the project of steam 
navigation to India having just been made the 
subject for a public mquiry 


Soaeties and Academies 


There were many pioneers of the reaping machme 
but the outstanding inventor was Gyms Hall 
MoComuck (1800-84) His machme was exhibited 
at the Orest Exhibition of 1837 and the Ttmea said 
of It that ‘if It fulflUed its promise, [it] was worth the 
whole oost of the Exhibition” MoComuok was the 
son of Robert McCormick (1780-1846) of Walnut 
Urove’’ Farm, Virginia, a man of many interests 
who himself attempted but abandoned the task of 
oonstruoting a reaping machme At the age of twenty 
two years, young McCormick, undaunted by his 
father’s failures, took up the problem and m a year 
or two produced a ma^me which was tried with 
oonsiderable suooess ‘ The fundamental prmoiples 
in this reaper,’’ a reoent writer has said, the divider, 
reel, strai^t reoiprooatmg knife, flngen or guard, 
mam wheel and gearing, and front-side draft traotion, 
together with their peculiar combination, have 
proved essential to reapmg maohmery down to the 
prosmt tune ’’ McCbrmiok, faced with a rival m 
Obed Hussey, patented his important mvention on 
June 21, 18S4 He spent several yean m perfeotmg 
It, but finding difficulty m getting his machines 
constructed, m 1847 founded a works at Chicago, 
then a small lake side port By 1881 he was building 
1 000 maohinee a year and m 1887 oonstruoted 
23,000 The firm he founded is now the International 
Harvester Company McCormick became very 
wealthy and many honoun came to hun, the Pans 
Academy of Soienoes m 1870 electing hun a foreign 
member “as havmg done more for agnoulture than 
any other livmg man’’ 

Msfnede Sumy of the British Iilss 
In 1834 Capt (afterwards Sir Edward) Sabme com- 
menood, m ocmjunotion with the Rev. Humphrey 
Lloyd and C^ (afterwards Sir James) Ross, the 
first syst ematw naMmietia survey ever made df the 
British Islands The results ware published m a 
tenea of reports to the British Association, oom 
mnoing ISw. sod the first o b es n^ atwos (apart from 


London 

Royil Society, June 7 0 1 Taylor (I) The 

mechanism of plastic deformation of cmtals Plastic 
stiam IS chiefly due to the shding of one plane of 
atoms over its immediate neighbour m such a waj 
that the perfect crystal structure is re formed after 
each atouuo jump Slipping oocure over limited 
lengths of the sbp plane, and this type of plastic 
stram nooeesanly gives rise to olostio stresses near the 
two dislocations i^oh occur at the two ends of each 
of these lengths The assumption that such disloca 
tions will migrate through the crystal, owing perhaps 
to temperature agitation, under the i^uenoe of even 
the sne^eet shear stress, leads to a definite picture 
of the mechanics of pliwtio distortion (2) The 
strength of rook salt Experiment shows that plastic 
stram m rock salt is the mam factor deternunmg the 
strength of well annealed crystals A reoent theory 
of the strength of metals is apphed to rook salt and 
shown to ImuI to a paraboho relationship between 
tensile streM and plastic stram It is oonoluded that 
the stram m rook salt oocurs m the orystallme parts 
of the structure when the crystal order is perfect, and 
that the strength is deteimmed by the mean free 
path of the oentrea of dislocation The latter, which 
IB of the order of 10-* oro , w determined by the 
distance opart of the foults slid by the temperature 
The theory tboefore oksigiu a d^mte ftmotuHi to 
the faults m determining the strength of crystals 
irrespective of their actual orystallographio or atonuo 
natun C A. Bnvaas and H Lipson. The 
crystal structure of oopper sulphate pentahydrate, 
CuSOiJlHiO The oop^ atoms he on the speoial 
positions (000) and (^) and the sulphur upon the 
gsnnal pontion (0 01 0 29 0 84) Four of the waters 
am ananged in aquoms around the ooi^ierB, and two 
oxygens moke with theoe iqiprox u nate ootahedra 
The fifth water is not oo-ordinated, but w m oontaot 
with two oxygens and two waters All the waters 
show two oxygen bonds each, m acoordonce with 
reoent ideaa 
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AcacUayofSciaiicts, Apnl 2S(CJt 198 1408-1656) 
Loun Bor Remarin on the oonatrootton of a 
standaid of aelf mduotanoe J Haao The hypo 
theau of flbrea The elementary theory of elaetiotty 
avMKMea the elaetio body to be oomposed of Bmall 
independent parallel oylmders to each of which the 
formula of exteoaum u appLed In general this la 
inexact The preaent paper diaotuaea all the oaaea 
for which thia nypotheaia la ngoroualy oorreot S 
iKXNO Heredity of gynodioeoia in PetcuUta japonx 
cxu STiiVAur Waohb Linear a3rateina of unilateral 
quaternion equationa W Mab^uub The mint 
mum of power oonaumed by flymg maohmee Jnuu 
OteteiAP The tenaor of polanaation Adbibm 
J aquuoD Claaeifloation of atomio maaaea Jxak 
Savabd Compensation of the eleotronio energy and 
the enei^ of repulsion m the hydrogen molooulo 
Th V lomcsou and Mllx Ionioa Ckkkez A new 
method for amplifying and produomg low frequency 
oscillations The apparatus described gives oscillating 
ourrenta of 0 6-1 amp with frequenoiea between 
2 and 16 000 cycles a second Ion I Aoabbiokanu 
The mean life of a apectroacopic term and width 
of the lines of the spectrum QTnix.iKN The existence 
of the dimer O4 m liquid oxygen From evidence 
baaed on the ultra violet abmrption iqieotrum the 
author ooncludea that liqmd oxygen is a mixture of 
molecules of Ot and O4 Rxn8 Audubkbt and Jxan 
RomxBAU 1^0 mechanism of the action of light 
on selenium electrolytic photocells F Boubion and 
E Rouybb Determination of the total hydration 
of liUiium chloride ions R Tbkhin Comple 
mentaty researches on the absorption spectra of 
sodram chloride m the ultra violet The absorption 
spectra show that there is a distinct diSerenoe be 
tween the nature of the absorbing particles m 
oryatalliaed salt and m aqueous solution bait 
solutions m glycerol were also studied Mabcbi. 
Baixay The eleotrolytio deposition of nickel m 
media with pH higher than 7 0 LAon Fiaux The 
Roman spectra of oyobpentonol of some alcohols 
derived ftom oyolopmtene and of 1 cyono 1 cycle 
pentene A Miobxi, LAvYondH Mcbapitb Expen 
ments m micropyroteohny The luminous phenomena 
produced by toe detonation of a pruning explosive 
(lead aude) are due to the wave of shook and not 
to tile expansion of gas which succeeds it M 
Lbkabohamdb and Mu;b D Saunikb The com 
binations of the metalloids and basic oxides De 
scniition of the properties of the compound Ag,OI, 
prepared by the action of lodme m carbon tetra 
chloride solution on anhydrous silver oxide Pibbbx 
DuboiB The theimal decomposition of manganous 
salts in a ounent of air H Pmo and Mllb M 
FAumna Neutral airco^mm mtrate Crystallised 
siroomum nitrate oould not be prepared iVeo from 
mtne ooid but the apphoation of the method of 
Sdireinemakers gave re^ts which left no doubt as 
to the existence of the compound Zr(NO,)46 H/) 
Mlu Sceann* HiiiAB The blue basic carbonates 
of oopper OaoBOBB Abbaqon The acetylation of 
•orbose m the p r e aenoe of pynduie The substitution 
of p3mdine for xino ohlor^ m the acetylation of 
sorbose gives hic^ber yields of the tetrsoetote A 
OoLAMi The oombmations of uranyl oxalate with 
oxalates of the olkidme earths SAbaseebn SABnAY 
and lAoH Pautbat The extensiaa Of Oannissaro s | 
nootion to ftitty and aiyl fatty aldehydes A com 
porisoti of (he authors’ apphoation of the Canmuaro I 


I reaction with the hydroxylanune method of detemim 
I mg aldehydes Mabitts Badookb Resoordhes on 
the dissociable organic oxides Ethyl 1 1 S tnphenyl 
rubene oarboxylate CatHu COiC,Ht its dissociable 
oxide Edmond Ubion Soim reductioa products 
of oyolopentenylformaldehyde Mmb OuAnNKT 
PmAUD A third hydrate of phenylmethylethyl 
betauie and its conditions of formation Hbnbi 
Erhabt The white earths of Lorrame their ongm 
nature and natural me G I uoas Tectonic stud} 
oftho north region of Medjana (Algeria) J Coulomb 
The begumuig of Love waves ^bbbt Lami The 
heterogeneity of some physical oharaotors of coastal 
bosuis A MAtbal Clouds m bands Boodan 
Vabitchax The formation of organs of sexual 
reproduction m a species of the genus Saprohgnxa 
in cultures in vxtro The formation of the organa of 
sexual reproduction depends on the composition of 
the nutritive medium its hydrogen ion concentration 
and temperature Fbbnand Mobbau and Mllb C 
Mobuzi The sexual reactions between Asoomyoetes 
of difleront species H S Rbbd and J Dutbbnoy 
The histoohomical detection of min and smo m tiie 
leavra of CUrut The disease known as mottle leaf 
in Cxtnu is amenable to treatment of the sod with 
zinc salts Micro moineration of the leaves aooording 
to Poheard s method followed by mioroohemioal 
analysis shows the distnbution of the zme m the 
tissues A Maiox The physicoohomical conditions 
of formation of the amylogen vaonoles in the 
plasts Raoul Lbooq and Jkan Savabb The idle 
of the food equilibrium m the utilisation of castor 
oil by the organism H finmay The preparation 
of protein sugar Mmb Yvonnb Khouvinb The 
synthesis of cellulose by Aeetobaeter xyltman starting 
with polyaloohols containing Ct C4 C| C* and Ct 
O Waboollibb Auo Lb Moai and J Tavxbnibb 
The accidental presenoe of arrolem in cider brandy 
and pear brandy its formation at the expense of 
the glycerol N Stbndal The presenoe of a glycol 
m the wax of the tubercle baoiUus Description of 
the method of separation of a glyool phytogljrool 
G|tHi40i the physical and chemical properties of 
which are given Maubiob Pibttbb Physicochemical 

E henomnna accompanying the physiologioal stimu 
ition of the breast in females before the first 
partuntion P I Apink and Mllb F BiLnNOBB 
The experimental uifeotion of the louse by munn 
virus of the exanthematio typo 

Lbninobad 

Academy of Sacncts {Comptet rmdxu ns No 4) 
V D Kufbadzb Integral equations for electro 
magnetic waves V Ooooladzb Cauchy s problem 
for a generalised wave equation A solution of 
Cauchy B problem is offered V Kondbatjbv and 
D Etofkin Atmospheno band of water vapour 
6324 A m the solar sp^rum In the mterval 170 A 
of the solar neotrum 238 new Imes were found 
109 of them being of considerable intensity As 
regards Rowland s lines many of them proved to 
bwng to water vapour S Abzybybhbv and A 
Tofobbs a new method for the determination of 
mobihty of metollio ions in alkab haloid crystals 
N Dobbotin Angular distribution of protons 
ejeoted by neutrons A calculation made for 
F(ji) •> cos 41 shows that the data obtained are 
neater to Cuno s results {Phy 44 1983) than 

tothoseof AugerandM(«odHerBen((7J{ Acod Set 
Paris 196 , 1988) P Laeabbv N Podeobov, E 
JAXOVhBT and L Kubmihiich Researohes on 
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adaptations in penphmd vision durntg different 
ata^ of preananey The visual sensibility becomes 
de ^o sa c d a few days before the end of pregnancy, 
and the depression reaches its maximum during lidiour 
After labour, the sensibility rises oonsiderabty I 
Torbrniaybv and A Rubimsthn The reaction 
of pyndine with Clove’s and Oerard's salts When 
pyndine reacts with Cleve’s salt, a replacement of 
the molecules of ammonia by pyndme takes place, 
and (PyCl)iClaPt is formed In the reaction with 
Gerari s salt, pyridine replaces two ions of chlorine, 
with the formation of (NHi)i(PyCl),PtCl, The 
reaction with pyndmo may serve as a qualitative 
test for these salts N Keui and V Djaohkov 
fltudiOH in the adsorption of organic substances on 
crystal surfaces The adsorption of nonylic atnd on 
banum sulphate proved to belong to the type of 
ionic adsorption A Studitskii The interaction 
of cartilaginous tissue and the perioateiim and its 
rdle m the endoehondnal proems acoording to data 
obtained from grafts transplanted on to the allantois 
V Novikov, A OaKTcausBNtKov and J Babiun 
Kov The accumulation of rubber ui die roots of 
tiiu $agyx as a result of its disappearance from the 
leaves B Liorabev Now genera of Upper Palaao 
aoic Braohiopoda A P Vinoobadov Origin of 
lodme and bromine m oil beanng waters D Koerov 
Polygeneric hybrids exponmentally produced Ex 
penments showed the possibility of obtaming tri 
generic and tetragenerio hybrids of scv< ral specit •! of 
A leolutna 

Complex rendua , n s , No « — I Vinoobadov 
Trigonomotrioal polynomials for complicated moduli 
d BBRNtrrstN Diffusion with absorption V 
KuPBAnzB The proofs of existence and of luuty 
in the diffraction theory V A h ocK Approximate 
npnsontation of wave functions of penetrating 
orbits V Kuxnbtsov and D Saratovkin Con 
tnbution to the {iroblem of the primary crystallisa 
tion of metals The onentation of monocrystals 
IS occidental, and the probable onentation is 
charactensod by the angles X (1° and X — 30" P 
Bitdnikov Activation of the slags of blast furnaces 
and the preparation of olinkerluss cement N Hru) 
and R Samoihvalov Studies in the adsorption 
of organic substances on crystal surfaces (2) In 
fluonce of electrolytes on the adsorption of the 
ootylaloohol by Ag,b HgS BabO,, and of the 
non j he acid by Ag,S A SruntrsKn Conditions 
for the differentiation of the osseous tissue of a human 
embryo m grafts on the allantois I Koloiura 
On critical period’ m the development of wheat 
There is a ooimexion between the greatest sensitivity 
of wheat to a lack of moisture and the timn at which 
the formation of the generative organs begins L 
Dobrunov Growth peculiarities of hemp aa a 
result of a lack of nutritive substances m soil 
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Anthropological Method and Native 
Administration 

F rom almost the eadieet daya of the aowntiflo 
observation of peoples of baokwaid oaUare 
it has been a oommonplaoe of ethnographical 
hteratuio to deplore the break np of custom under 
the impact of European oivilisation Thu attitude 
of mind argues a oertam oonfiision of thought It 
u unquestionable that the oontaot of an indi 
viduahstio ooonomio and sooul system suoh as 
that of Western culture with a natiTe society m 
which the umtary oharaoter of the group whether 
of the family or tnbe with its attendant aura of 
rehgious sanctions u paramount has rendered 
more difficult the task of the investigator of non 
European t3^pes of social institution and has oaused 
the loss to science of data of high value for sooio 
logical studies but it has to be remembered that 
thu very raatenal of which the contamination u 
regretted does not probably m even a smgle 
instance represent a homogeneous or primitive 
cultural phase 

The more intensive becomes the study of 
the character and make up of spemfio cultures 
the more apparent does it become that like the 
pure race in the classification of the varieties of 
mankmd a primitive culture u an abstraotton a 
logical postulate of sooiologioal argument of 
which the materul counterpart at thu late date 
m the hutory of human development u never 
likely to meet the eye of the expbrer Just as the 
ezutmg races of mankind are the products of a 
long process of racial oontaot followed by oppor 
tunity for differential development so the forms 
of social organisation which have hitherto pro- 
vided the subject matter of observation and 
record ore the results of cultural contacts com 
bins-tums of difierent strams of culture which 
have attained a oertoin measure of stability m a 
period of isolation parUal or complete 
The dismtegraUon of native custom is no new 
thing In modem tunes it diffon &om previous 
manifestations of the effect of a dash of ooltores 
whether mfened from oulturd analysis or recorded 
m history only m the rapidity with which it u 
t^lring {dace and m the greater dispanty of the 
oonfliotmg elements Even the latter faotor may 
he too strongly stressed It u indeed difficult to 
gauge the degree to which the present break up of 
Custom u more mtense than those of the past 
How great for example mhst have been the da 
kwation which resulted from the dupamty m 
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oaltan when a wdentaiy agrioattanl people of 
■eMled haUta waa ore m m bj a tribe of war like 
nomad paatocaUeta The reralta may be aaen m 
the anomaloas eooul grooptngii whidi fbOowed on 
ihe Aryan mraaion of India or the spread of 
paatoial peoidea orer agnonltnral Africa As a 
more fitmlUar, if leaa extreme, example may be 
taken the diange m aodal and economic otgamaa- 
tion which anpervened on the moorsion of the 
Saxons mto a Britain the inhabitants of which 
bad attamed a moe adjustment of tribal life to 
their capabihtaas in exiting the land, or had 
become partially urbanised 

Where there has been a default of written 
leoorda, these and similar hybnd cultnrea have 
had, perforce, to be studied each as an mtegral 
complex Their prenoua history has been purely 
a matter of inference As time goes on, howoTOr, 
there is a steadily mcmaaing number of peoptes of 
whom it IS possible to say tiiat there are records 
to show that their culture is no longer as it was 
first seen or described 1^ the white man For 
example, a recent account of female initiation m 
an Afhoan tnbe reoords evidence for no lees than 
four modifioaiaons of oeremonial within living 
memory (^'Valenge Women" ByE Dora Earthy 
London, 1933 ) The fact that the evidence for 
these mOdificatuma waa afforded by native record 
does not affect the prmaiple For the present 
purpose the important pi^t is that, so far as 
such cultural modifications may be regarded as 
ooiroptiana of custom due to European ccntacts 
and therefore of negligible mterest to the sounce 
of anthropologjr— aa contrasted with forma of 
institution And belief recorded at the pomt of 
eaihest contact — there is danger that the academic 
study of man may be divorced from actual con 
ditions, to the detriment of the saenoe as an aid 
m pnwtioal affairs 

For many years Bntish antbropdogists have 
urged that some knowledge of the piminplea of 
anihropdlogioal science is an essential element in 
the tranmig of thoee who are to enter mto official 
relaticnB with the backward peoplea of our de> 
pendencies, and a jmMtaoal neocaai^ m the auo- 
ceaafol adminiattation of native affairs Unfor* 
tunataly, human nature is not out to pattern and 
the ap^eatian Af general prinoiplea to caeee in, 
let ua say, the heat of oonfliot between ouatom and 
aoUunity has proved on oooarion by no meana so 
simple a ftmoticxi of the qnnt as it may have 
eeemed In an academlo atmoephere Aaamatter 
of experience, it haa ham found that to tUnk out, 


or to mqtdm into the impiHoatAona of Oustom m 
the U^t of sdentiflo princ^lee, makip a greater 
demand on the time and the mental flexibility of 
an abaady heavily burdened offlciel than it u 
poaaible always to meet 
Under the administtative system known as 
'mdiieot rute' the knot has hem out, aa indeed 
waa inevitable to meet the needs of the sitnatfam 
by a direot lecmd of law and ouatom aa a workhig 
organian , but snob a record, however atncUy the 
ooUeotion of data haa conformed to the canons of 
Bountiflo method, m ao for as it is ‘pertioalar’, is 
the raw material of anthropologioal scunoe rather 
thim a oontnbutaon to the eoientiflo study of man 
aa Buoh Nothing is added to the interpcetatKm of 
general pnnmplee for the use of the administrator 
outside the unmedute sphere of reference The 
indisputable aoientiflo value of the official records 
from West Africa and New Guinea, m the form m 
which they have bean given to the puUio, is due 
to the non eeeential foot that the ooUeotion of the 
data has been entrusted to offlouls who happened 
also to be trained anthropologists 
The ultimate urn of indiieot rule is too big a 
question to raise here It must suffice to pomt out 
that, for the preaent purpoee, it may be regarded 
as statio and oonaervative In otiur areas, in 
which methods of adminiatration have developed 
out of a traditional native pobqy — too often, 
periispa, a lack of poliqy— however much heed 
may now be given to the preservation of native 
custom making for stabibty, there has been a 
steady drift towards tiie di^tegration of native 
modeaoflife This waa an mevitable result of the 
conditions of white settiement and the exidoitation 
of tn^noal and sub tropical lands Further, in 
tunea of stress, native matitutiona ate apt to be 
set on one side, even when the subject of a pledge, 
aa happened, for examide, in the mstanoe of tbs 
Kiduunega goUfielda m Kenya 
In these ciroumatenoee, it must be patent that 
the aoademio study of the acHnoe of man-^moie 
partionlariy of man as a member of an organised 
society, the subject matter of aocul anthropology 
—tends in an increaabig degree to lose touch with 
the everyday pcoUems of native Bfo and ad 
miniatiation In aoademio studieei material re* 
corded thirty or forty years ago may, and in nhia 
oases out of ten wiU, have a greater sign ifi pence 
than the ocndftKUM of to>day. For the adadniB- 
trator, tiie positian it reversed While it inaiy bs 
emfaMBtty denMhle that he dioiild have in Adnd 
the hisfeoty of an tnatitutaon. the fanporteot pelnk 
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fcr hk fMeat ptnpoM it th« modified fiam 
MWBDed I17, tey, the ohiefttfaithip, oor the tenon 
of properly wlthm the fimuly, as a tetolt of tiw 
contaot of membere of the tnbe <a fiunily group 
with iHiite mTihsatinn, and the socmJ and eoononuo 
oo n ditiona which have been mtrodnoed thereby 
StiD more is it important that he should be able 
to gauge the ooniee of fdrtlm development by 
oonsidetatun of analogoos ooodltions eleevhere 
Anthropologitts m the Umted States have not 
been alow to grasp the imphostiooa of the ohaagea 
wbidi are taking place umversally m the oondituns 
of life among backward peoplee They are now 
turning their attention to the special methods of 
mqwty whidi these omditions dranaad Dr 
Margaret Mead, In her book “Hie nhawg ing Culture 
of an Indian Tnbe” (New Yorii, 1932 ) haa at- 
tacked the problem of the outcome of cultural 
ocntaot on hnee which, m part at least, belimg to 
the methods of sooiology rath w than anthropology 
Hsr work, however, pomta the direotion in which 
a novel teohmque oovenng the methods of social 
atudiea and cultural anthropology must be de 
velopedtomeet the special type cf problem anamg 
out of the growing mdustiuhina of countnes such 
as India, China and Japan, m which mdigenons 
oultnie and the ocnditions of the modem factory 
worker meet and react 


Fortunately for the anthropologut, progreM 
among the majonty of peoples of non European 
culture has not gone so far as to requite that he 
should summon to his aid and adapt to his needs 
the qpeoud methods of sooiologioal mvesttgataon m 
an industrial mvilisatum The extent, however, to 
ivhioh ohangmg oonditmns impose a modifioation 
of method sod outlook upon the mvesiagatrw who 
seeks to gauge the tendencies of development 
where there is a oonfliot of the two diverse odtures 
of the so oallsd 'primitive’ and mvihsed worlds, 
may beestnnated from oectam recent pubboatMos, 
of which two are by an Amenoan mvest^ator and 
one by a Bntuh anthropologist* These three 
publkathns, tiwugh dealing with vary diveiee 
and widely separated peoples, nevertheless may 
legitimately be grouped together m virtue of a 
oeartam community of view They mark a diange 
in the orientataon of zeeeardi and, it would seem, 
open a new chapter m the litecatnre of ethnograihy 






Dr Keesing’e vahiaUe study of prees ttt -day 
Samoa and his no less vatnable aooount of his 
mvestigatimu among the hill tribea of Innon, m 
wfaieh ha gives speoul attention fo the achieve 
ment of Ihe United States admin istratMn, serve to 
lUnstrate the apphoatian of anthiopologioal method 
to the diagnosu and treatment of oorrent diffi 
oultiee His study of Samoa is partioolady in 
stmotive, for his sketdi of native onltore as it 
was before modifioataoo by Buropean control 
shows how far the troubles, which have kept 
Samoa ‘m the news’ for so long, were due to a 
failnxe to understand the speoifto diaiaoter of 
Samoan social organisation 
Dr Mair’s study of Uganda stands m a some 
what different category , but hw appomtment to 
the recently crested leotnieship m Coknisl ad 
ministration at the London Sohoid of Bomoinios 
gives it an added mteiest Forty years ago the 
Baganda were what it was then fashionable to 
call ‘naked savages’, albeit they had a very fiuily 
well-developpd onltore of their own To-day they 
drees m European clothes snd nde bioyolss , but 
their problem is stall to a large extent nneolved 
How fiur they have progressed and the direction, 
may be gauged by Dr Mair’s obaervatimu on the 
people and their reactions, and by contrasting 
them with the teo(»d made by the Rev John 
Boeooe more than thirty yean ago 
la relation to the mote general questum, it is 
periiape permissible to suggest hm tiiat Dr 
Msir’s expenenoe m the Add will affiwd her the 
basis for developiog her academic fonotum m the 
direction of makmg her kotnreelup a link between 
the mine academic side of anthropology and the 
sonntifio study of, and formulation of a pi|gtiaal 
pohoy m relation to, the changing habits % a 
peoi^ m the throes of a cultural oonfliot * 
The jaeeent trend of devdopment among 
peoples of backward ooltiiie, thenfora, would 
semn to be leading m anthropologloal atudiea m 
lelatkn to praotioal affairs to the cdd and familiar 
oonfliot between the 'man m the armchair’ and 
the 'man on the spot’, 1H10 olsims an mtimate 
acquaintance with co n ditions as they axe and, 
therrfi^, assnmea the eole right to decide upon 
them Unless Uie sinenoe of sntiiropdagy, as 
understood academically, is pnpared to adjust its 
outlook and to leviae its methods to embraoe the 
dynando aa well as the statio elements in cnltiue, 
it is by no means oertain (hat, as m the past, the 
adswntsgs wfll1|e wfth those who rely on the tesnlts 
of aoadMnio tfshdng 
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Att, Saence and Morality 
BeotOtf and otker Forru of Folve By Prof S 
Alexander Pp z+80S (Londcni Macnnllan 
and Co , Ltd , 1988 ) 10a 6d net 

I N this work Prof Alexander has applied what 
Home oaUed "the expenmental method of 
manning** to the mTeatigatioii of the whole 
range of valnea Both the ongm and the nature 
of beauty, tenth and goodness are to be under 
stood by coQsideTlng how human bemgs came to 
yalne them fw their own aakea and what human 
napnlaea ptoduoe them The B<»enoe8 of value an, 
as Hume thought they were, scienoee of human 
nature’ Their method u payohological and 
anthropokigioal The differenoea between the 
higher or intnnno valuea are to be explamed as 
due to the different ways m which a human 
individuid reacts contemplatively’ to hia natural 
and social envmmment, comphcated by hia m 
atmcteve need for conformity with his fellows 
To aooount fat the oppooteon between value and 
dia-value which la found m each of the spheres 
of art, saence and morals, we have to recognise 
that judgments of value are not purely subjective, 
but an relative to the ‘standard mind’ of any given 
society The measure of the truth of value 
judgments is neither to be found m any a pnon 
pxinaplm apiuehended by reasmi nor in characters 
which belong to the object valued independently 
of the evaluator, but m the rejweeentative man 
who embodies the provailmg taste of the soaety 
m which he hves Thus m order to account for 
the exwtenoe of standards of value, we do not 
need to abandon the 'experimental method* or the 
pmnt of view of human nature Anthropology 
and sociology will ezplam, where individual 
psychology cannot, how standards of value 
originate, compete and oome to prevail 
The same method was applied by Prof 
Alexander to teach very much same results 
m "Space, Tune and Deity" The moat notable 
feature of the new work is a much more developed 
and complete expoaitum of hu theory of beauty, 
which occupies the first half of the book Truth 
and moral goodneas are then fanefiy ehiddated by 
oonaidenng the reaemblanoes and differenoea 
between them and the value of fine art , and the 
‘kwer* values of aatisfactioD m man and the 
animals are treated flnaDy m lelateon to, and in 
oontrast with, the ‘higher* values 
^ l%e vabwa of beauty, tenth and goodneas are 
not, m Prof Alexander’s view, qnahtiea of tew 


ol^eots to which we atteibuts them He deaoribes 
them as "relations'* between the objects nHnch 
are called valuable and the evaluator They arc 
"tertiary** or relational qualitwe which are ex 
peneno^ as the satesfeotion by teie relevant 
objects of certain spedflo unpnbM m teie nund 
when these have beoome, as Prof Alexander puts 
it, "contemplative** Thus beauty ocnsists m the 
satisfaction of the oons to uc ti ve unpnlie, tenth in 
the satiafeotion of curiosity, moral goodness m 
the satufeotion of the social unpulae In beoommg 
oontemifiateve ' these impnlaea are gratified for 
their own sake— not m the ordinary oourae of 
ordinary praotioal hvmg— through the creation of 
a new product (a work of art m the case of beauty 
an organisation of our paanona and dcaues m the 
case of moral goodneas, a soientiflo theory m the 
case of truth), which would not have existed but 
for the mterferenoe of the human mind with 
Nature These products are created by the oorre 
sponding unpulaes few their own satisfaction , and 
with them the mmd enters mto a peculiarly mti 
mate relation which confers value upon them 
The higher values are thus relative to the mmd, 
but they are not. Prof Alexander msista, sub 
jeotive , they are objective in the sense that they 
are relative to a ‘atimdard’ or typical mmd 

Prof Alexander’s presentation of hu case u 
mtentionally descriptive rather than^||iteoal or 
controversial Thu has its sdvantBgein^ well ss 
its disadvantages Throughout the ndok he u 
anxious to let the facts speak for themselves and 
not to twist them m the mterests of a metaidiyaioal 
theory The results of thu are pattecularly valuable 
in hu duonsaion of beauty, which u happily free 
from the vagueness and oheounty which are so 
common m the writings of {dukeophets on thu 
subject Hu theory of artistic value, wbidi it u 
unfortunately impoasibk to ducius here In detail, 
u witiioot doubt the most unportant contribution 
that any Bntuh thinker has made to the study of 
eatbetics m the present oentury The same 
scarupukua respect for fisot and senntiveneas to 
Nature m the ooncrete which influences his whde 
treatment u reflected m a snignlarly vivid and 
ohanmng styk, which u not content merefy to 
deeonbe and analyse, but goes on to present at re- 
create poetically the feots which he seeks to explain. 

It ia at the same time doubtftil whether Prof 
Ale x ander’s adoption of a psychologioid or anthro- 
pologioal method can be justified, and hu theoty 
of a ‘atandard mtaid’ aa the baaisof our judgments 
(ff value made oonvmdng, without a more cntkd 
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dflAnoe of hu general point of view tiiaa he haa 
given If the ‘etaodaid mind’ repreeenta the 
average level of opinion in any givwi soouty abont 
what IS true or good or beauUfnl, it is hard to see 
what authority it can claim for its verdiota If, 
on the other hand, it represents the opimon of 
the ‘expert’ m eoienoe, art or morals, it most be 
pointed out that we submit our opinion to the 
expert’s judgment because he knows what really 
18 beautiftil or true or good 'The expert’s judgment 
IS authontatiVB not because it ccmstitutes the 
standard but because it conforms to a standard 
which IS ‘objective’ m the sense that it is mde 
pendent of human opmions and tastes Unless 
our standards of value are objective m this sense, 
it IS hard to see how either progress or retrogression 
as opposed to mere change, in art smenoe or morals 
18 possible, or how the question whether the 
mviliaation of one commumty is or is not superior 
to that of another which differs from it can have 
any real significance If there is any force m these 
objections, it will follow that the naturalistic 
method cannot explain what values are, though 
it may account for theu ongm and development 
in relation to the individual or the social group 

Termites and their Control 
Termties and Temde Control a Report to the 
Termite JnveMtgationa Committee A Dueuanon 
of the Biology of Termitee, and an Account of the 
Termttea of the United States, Mexico the Canal 
Zone, the West Indies Hawaii and the Philippine 
Jelande, with Recommendationefor Prevention and 
Control of Termite Damage by Methods of Con 
struetion and the Use of Chemically Treated and 
Unpalatable Woods Editmial Board — Prof 
Charles A Kofoid (Editor m Chief), Prof S F 
Light, A G Homer, Prof Merie Randall, Prof 
W B Henna and Earl E Bowe Pp xm+734 
(Berkeley, Calif University of California 
Press , London Cambridge Umverslty Press, 
1934) 22« 6d net 

A REPORT of a local oommittee m Sui 
Franoisoo m 1927 attracted attention to 
the great damage done by termites in Cahfomia 
The pnUio was alarmed and funds wwe quickly 
subdonbed by vanous interests to finance so 
mvestigation oommittee, the lepwt of which has 
just appeared It is ao elaborate work, the result 
of the odlaboratkm of thirty four authors, under 
a board of six editors The boordhoif direotors of 
the eommittes oonsleted of twenty four uemben, 
operating with thirte«i snb-ooniinittees. 


Although we are exempt firom the attentioa of 
these inaeots in Oreat Britain and only two spedes 
ate known m Europe, there are no lew than fifty- 
five m the United States, the greater part of whuoh 
are concentrated in the Pacific coast, thanks to 
the genial climate and oontigiuty of the neotrojdcal 
region Altogether, abont fifteen hundred specteS 
are known twdve hundred of these form the 
family Termitidee, which are dominant m the 
tropics, but do httle damage They are rather 
beneficial to human interests, m spite of their un- 
deservedly bad reputation 
There remain three hundred species divided 
into four subfiunihea which never rest m their 
function of breaking up cellulose and returning its 
elements to the atmosphere Termites are among 
the few creatures that can digest this refiaotory 
material, which they do with the help of an 
abundant fauna of Protosoa m their mteetmee 
It 18 noteworthy that these do not occur m the 
TermUida which, living mainly on vegetable 
detritus do not require their services In some 
gttiera and even subfemihes, it appears that each 
species has a ohanoterwtio fauna consequently 
their Protozoa are a great help m the identification 
and olassifioation of the termites 
Further H Kurby has established the extra 
ordinarily significant fact that similar Protocoa 
are found m the wood boring cockroach Crypto 
eercus punetulatus and that in the oockroaohes 
the fia^Uate genus Tnehonympha, which is widely 
distnbutcd among the termites, is represented by 
several species This is striking evidenoe m fovour 
of the accepted view that the termites branched 
off from the ancestral cockroach towards the end 
of the Paheoaoic ora 

Their natural function as destroyers of cellulose 
brings termites mto antagonism with man It u 
estimated that the damage done by termites m 
the Umted States amounts to no less tiiaa 
37,000,000 dollars per annum, three quarters of 
which IS m the southern and western area All 
wooden structures are merodessly attacked— power 
tranrniiawon, telegraph uid telejAione poles, tnnber 
stacks, wooden bnUdings, and mtenor wooden 
sfruetures, even fonuture 
The use of sted for telegraph poles and railway 
sleepers, and mcreosed use of cement m building, 
have reduced termite damage substantially m the 
tro[doal ports of the British Empire, but the actual 
Mid potential inqiortanDe of the creature is so 
great, and ao little mvestigation h»s been con- 
ducted into the problem, that this imi>ortant work 
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should be weloome to mhiteots, surreyon, 
cogiiieaB, indeed by ell usets of wood in the 
1 x^ 08 , where it u estamnted that tenutes add 
10 per oent to the general ooit of oonatraotion 
The two methods of attach are omstructiaa and 
treatment Owing to the diversity of habits of the 
creature, the first need is to study the lood 
termitea and adapt methods aooordingly As an 
exunple of oonstrnction may be mentioned the 
raonng of woodwOTk above the groimd so as to 
eliminate moutnre uid prevent attack by those 
specks which do not make nmways 
A long senes of laboratory expenments has 
shown that treated wood is proof only if rendered 
tomo The most satisfisotory results were obtained 
with copper sulphate, sodium chloride and uno 
chl(»ide Pamt is only a deterrent , fnmigahon 
and ground treatments are u n satis fa ctory, the 
best results against diy wood termites were 
obtamed by the use of pcnson dust as Pans green 
anenioal smelter dust and finely ground sodium 
fluomlioate The extract of Amenoan redwoods, 
seqnc^ and kosequem two newly discovered 
substances with remarkable properties, were found 
to be highly toxic to termites 
Architects will find great mterest m the last 
ohaptOT with reocHnmendatKms for constniotion, for 
inspeoUcn and maintenanoe, for preventing and 
repairing damage It is to be noted that the 
engineer must often rob Peter to pay Paul, as 
oonstniotaon and maintoianoe may to m oonfliot 
Gonditiona are so vaned that no golden key can 
be found, but it seems that the impregnation of 
wood with coal tar creosote by pressure treatment 
gives the most lasbng and satufactoiy results 
under severe oonditions As woodfirame eon 
straobon has been recommended ss the beet 
design far naistanoe to earthquakes, it is especially 
neoessaiy to take adequate action ag^^ these 
pests m regions so hable 
The work is placed upon the market at a 
rnfaiimiiin pnoe, and results of sales will be applied 
far the bmefit of fiuther research The hfadogioal 
portion is of very great mterest to entomdoguts 
and IS a notable addition to the hterature of the 
subject, but the {vaotioal portion, on which the 
exktiiig hterature wmm quite madoquate, is of gte»t 
value to an architects, engineeiB si^ users of wood 
engaged m oanstruotNn m sO tropiosl, and many 
subtropioal^ooantiiea, and consequently of definite 
moment to offlouUs and ssttiers m our African, 
Oriental and Australian dominions and temtories 
M B 


Industrial Organisation 
Tie Logie of Induilnal Orgmuzaiion By Dr P 
Saigant Floenoe Pp xi+280 (London 
Kegan Paul and Co Ltd , 1933 ) lOs fid net 

F rom the author of such a work as the 
Statistioal Method m Eocmomios” pre> 
viously reviewed m these oolumns, one confidently 
looks for a dear and orderly presentation of the 
relevant fruits and logical deduction therefinm 
and m this latest book by Fref Florenoo <»e is 
not disappomted His mam purpose u an examina 
tion of the structure and fimotionuig of modem 
mdustiy to show how this stnioture and its 
working am fot the most part anything but logical 
wevm properly organised, and to suggest methods 
for remedying this smons defect 
At first si^t one might suppose that the ideal 
of organised mdustry is that of a perfectly designed 
and construoted maohme which, despite its almost 
infinite complexity, functions with the cold pro- 
ouioD of a highly ^ment maohme oa a thoroughly 
logioal production schedule One might suppose 
further that, if this ideal be completely realised 
then the mechanisation of mdustry of which we 
hear so much would mdeed be advanced to a 
temble and nithlees stage, both literally and 
metaphonoally not only would industry through 
out its entire length breadth use the most 
efficient mechanical means available fai all its 
operations but mdustiy itself would also be closely 
akm to a huge oomphoated yet perfectly designed 
mechanism , and the evils of modem industry 
would be mtensified a hundred fdd If, for 
example, we already get over-production and 
under employment owing to theincreseed effioieniy 
and output of machines, to what almost meem 
oeivaUe extent would this strangely ocanbioed 
excess of one and defect of the other be earned 
if industrial organisation itself oould be likened 
to a giant nwurfiine of maTnwnm ^ounqy t Of 
course if this ideal ooold be properly lealised it 
might mean the total eHminejiinw of onemploy 
ment in some mystenoas way tiiat we oannot 
foresee, but this is most unlikely However, sorii 
reabaatkn is a very long way off, as this work 
olearfy shows, and m any event thu oonoeption of 
induriry aa a huge soiilk« maohme is certainly 
not that of the author 

Most emphatioally no, for the human or ptydho 
bgioal faotors of modem mdastrlaham an here 
given ftiO wei|^ and first consideration The 
worker is not to be saocifioad to mere output, area 
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if he wine a willing notim of raoh immolAtaon , 
■nd the enlightened emptoyer realuw more and 
more clearly that, even from the pomt of tmw of 
maTimnnti prodootion if not from the higher 
humane and moral pomt of view, the workers 
must be treated as men and feUow oreaturea as 
members of one great brotherhood If he does not 
realiM it, then the workers very soon make their 
point of view clear to him and refuse to be ex 
plated In the present book one of the most 
valuable and mtereeting chapters u that dealing 
with labour stunulus and moentivee m which 
special emphasis is laid <m those fundamental 
oharaoteristioe of human nature which so largely 
determine a man’s attitude to fais worir and hu 
reactions to the conditions of employment 
The aim kept m view throughout the book is 
that of mdust^ effimenoy defined as maximum 
return— physical, pecuniary and psyohologioal— 
at minimum physical, pecuniary and psychological 
cost , and a fiurly thorough study is made m 
general terms of modem industry m Great Bntam, 
with frequent referenoes to Germany and the 
Umted States A rapid survey of the whole subject 
matter may be readily obtained frxim the ‘Oon 
chinona concisely stated m chap ix, and (me 
can readily aee &<^ a good mdex that among the 
many vital topics dealt with, admmufxalaon and 
training for same, capital and mveetment directors 
and their methods good and bad, labour and work 
oanditumB, trsnspcwt, and so on, are iiilly treated 
The part played by education and training m 
industry is to (lay of particular importaace and 
the author’s oitunsm of English education from 
this point of VMW, though severe, will scarcely bo 
deemed too drastic He thinks that our educational 
system requires radical alteration if it is to help m 
Bopplymg efBownt industrial adnunistraton On 
the subject of unemployment tiie (iliief suggestun 
appears to be a more logical distnbution of waA, 
mainly by shorter horns, but this bald statement 
■caroely doea justioe to the anthor’s (xmtiibution 
to thia burning (jneetion of the hour Iv, 

dealing with mvestmoit, employment, manage 
mmbt de se r ves oloae and oaxefiil reading Indeed, 
this HiplMS to practically the whole work, for it 
stioka oknely to the fimts of our everyday wotfcuig 
lift, wastea few words on tiieoclsing or phikwophioal 
speonlatkos, is notiung if not logical, and is for 
the moat part m the stnif^tforward mdioatm 
mood, thouf^ the optaiiva— aa with ttxy humane 
writer however footual or ststaitioal -TOUst obtrude 
now and then 


Plant Analysis 

HanibuehdtrPflmtzemnalffae Herausgegeben von 
G Klem Band 4 SpeaneOt Ted 3 

Orgtmuelu Stoffe III Betonden MOhoden, Ta 
bellen H&lfte 1 Pp xu+838 H&lfte 2 Pp 
VI +830-1868 (Wien und Berlin Jidins 

Springer, 1033 ) 108 gold maria 

T he two volumes now under notice oom> 
plete this comprehensive work which has 
already been noticed m Natubs (130 617 Oct 22 
1032 131 8 Jan 7 132, 684 1033) They 

deal, m the first volume with the ammo acids, 
amides ammes and the betaines, aU written by 
Dr A Wmterstem, the protems compiled by 
Bergmann and Zervas, nucleins by Steudel and 
Peiser alkaloids by Seka cerebrowles by Thier* 
folder supplemented after hu decease by Klenk, 
all bemg authorities of repute In the second 
volume. Dr SjOberg duoussee ensymes in general 
whilst Dr Zieae deals with them m detad The 
plant antigens are (iesonbed by Euler, the plant 
hormones by Loewe, plant vitamins by Wuiterstem 
A final section deals at length with special 
methods of biologioal analysu, sod analysu it has 
a chapter descriptive of the vanous fermentation 
proceasos by Kobel and Neuberg, another handling 
tibe nitrogen balance and a very valuable section 
on plant pigment analysu by ofaromotographio 
adsorption methods by Wmterstem 
The work concludes with more than 300 pages 
of tables and mdex m which all the known plant 
constituents are luted m alphabetioal order with 
their formnhe, {fiiysical constants and solubdity 
The above details indicate merely the wide 
scope of the work so that it u necessary to testify 
also to the thoroughness and oompte^ees with 
wbioh the respective subjects are put (m reoord 
Since our previous review was written, we and 
several of our younger colleagues have had oppor 
tumty to make frequent reference to the earfaer 
volumes which have proved to be of the gieateat 
use it u only fair therefore to accord to Dr G 
Klem, the e(lit(Hr m chief of the monumental work, 
the appreoution of those who are working m the 
field of plant ohemutry It ia one which for aome 
tune part has been largely ne^ected mpartowmg 
to the superior attraction ofiered by probleiiu m 
atumal chemistry, espeiually the vitamins but 
there are signs of a change m foahion, and the 
ptoUema oi the plant an now attraotmg tiw atten 
tomofmanyoftheyouiigarworinn Tothemsuoh 
a summary at the present time u of Importanoe 
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not oily for the mfonnetioin it oontauu, but 
alio beoauw it u definitely etimulating in mdioating 
the loophoka and the poaaibihties for new woric 
A word of imue must be given also to the 
publishers for their enterprise, even if tempered 
with some expresnon of regret at the pnoe which 
is charged Expressed m our currency, the cost 
puts the ownership of the book outside the reach 
of all but the most wealthy hbrary, whereas it 
ought to be widely available for reference purposes 
It 18 obviously out of the question to attempt 
any detailed analysis , rather must the book be 
viewed as a whole, as a record of the present 
state of knowledge of plant products discovered 
by the organic chemist Very nearly all the 
substances have yielded to his artifices, many only 
during the last decade , in spite of their complexity, 
fats, sugars mcluding starch and cellulose, the 
proteins, alkaloids, saponins, nucleic acids, the 
plant colours, all have their secrets laid bare — 


imly a few details as to their oonfignratimi are 
withheld The attack is now on the most com 
pboated otmstituents of the cell, on the ferments, 
the hormones and the more complex protems 
Here and there may be found isolated compounds 
to be mveetigated among the glyoosidea, the arrow 
poisons or elsewhere , but the time has come to 
establish group relationships, to correlate structure 
with physiological activity, to seek the <nguis and 
the function of compounds of such complexity m 
plant life 

Had the achievement been a hterary one, there 
would have been the excuse to rhapsodise over 
its greatness, to bestow laurel crowns , but in 
science it is otherwise — we ate accustomed to pass 
quickly from the problem solved to the many 
more which await us, each new worker takmg up 
the torch from the fallen, content to add his mite 
to the general store of advancuig knowledge 
E F A 


Short 

Weather the Nature of Weather Changes from 
Day to Day By the Hon Ralph Abercromby 
New edition, revised and largely rewritten, by 
A H B Ooldie Pp xu + 274+8 plates 
(London Kogan Paul and Co , Ltd , 1934 ) 
10s dd net 

Thb onmnal edition of this work by the Hon 
Ralph Amreromby appeared m 1887 and attracted 
much attention, passing through seven editions 
without change Abercromby set out very 
effectively the pnnciples of synoptic meteorology, 
and his generalisations and ideas have become 
classical The early hopes of forecasting weather 
from the travel of cyclones and maps of limited 
area were not, however, realised, and it is now 
accepted that ‘the whole world is the meteoro- 
logist's laboratory’ In the new edition, Mr Qpldie 
hM developed the physical {wmciples and included 
present-day knowledge of the upper air and modem 
theories A recent weather chart of the northern 
heniisphere shows the enwmous advance which 
has bm made in organising observations 
The book is frilly ifiustrated and inotudes some 
fine cloud photographs, ami these are diaonased in 
relatum to the synoptic charts Bibhographies are 
given which cover matters that could not be 
treated completely in the text Many mteresting 
examples of weather are described m detail with 
the help of charts and diagrams The style is 
dear and will appeal to the general reader as well 
as the studmit Ahnost every aspect of the subject 
IS discussed, mcluding the Bergen theory of 
t^oloaes, the relatkm of wind to pressure dis- 
Hibuticn, line-squalls and thunderstorms, vmbihty 
and fog, tornadoes and the general mroulaticiQ — ul 
matters'’ of great practical importance 


eviews 

ATOMHOE AAPO (The Atomte Nucleus) Edited 
by M P Bronstem, W M Dukelski, D D. 
Iwanenko and U W Khanton (IVoblema 
of Modem Physios, No 124 ) Pp 227 (Lemn- 
grad and Moscow iBdatel'Btvo, 19M ) 3 

rub 

This book (m Russian) consists in the mam part 
of the deaonption of rapers, which were contn 
bated to the First All Russia Atomic Nucleus 
Congress held m Leningrad on September 24-30, 
1933, together with some of the disoussions that 
followed Eleven papers are moluded 
The contents start with a paper by F Johot 
on neutrons, which is a summary of present-day 
knowledge eff neutrons, description of the methods 
of production and conditions of their emission, 
and finally a discussimi of their possiUe mass 
Then follow two rather theoretic^ by 

F. Pemn and D. Iwanenko on the oonstitutive 
parts or umta m atomic nuclei After a papor 
by D Skobeltayn on the jwoblems of coa^o 
rays, pontron theory is ducussed in two papers 
by P A M Dirao and F Johot 
BCethoda uaed for obtaining high speed electccms 
and ions are described by K. Sinelnikow, particu- 

S the methods in use at the Ukrame Aiyaioo- 
meal Institute in Kharkov, where an impulse 
generator of 1 5 milhons volts produced eleo- 
trons’fauly readily with the speed of 1 3 million 
volts 

There are also papers by L Gray, S Fnsoh and 
F RaseUi 

The last paper, W A Letpunski, deals with 
the breaking down of atoms and {gves a summary 
of recent work done by Lord Rutberfecd and 
oo-worinrs 
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Coo* Eronon and Pnhiid%cn By the late Prof 
E R Matthews Third edition reviaed, with 
an additional chapter and an appendix, by Dr 
Biysaon Onnningham Pp xviu+228 +36 
platea (London Charles Gnffin and Co, 
Ltd , 1934 ) 12s 6d net 


This work, which u the thud edition of the late 
Prof Matthews’s book on coast erosion and pro 
teotUMi, QonsiBts very lately of a record of the 
long experience of the author in dealing with 
them problems * It deals with the erosion and 
accretion that is taking place around the coasts 
of Great Bntain and with the various types of sea 
defences, the merits and defects of each type beuig 
discussed m detad There is some discussion 
the action of sea water on concrete, while the effect 
of harbour projections on the travel of sand and 
shingle IS bnefly referred to The present edition 
also contains a chapter on recent practice by Dr 
Brysson Cunningham, and an appendix giving the 
conclusions on coast protection drawn up for the 
International Association of Navigation Ehigmeers 
m 1931 

The book u based mainly on papers read by 
Prof Matthews before various learned societies 
and articles oontnbuted by him to techniced 
journals at different times These have been 
collated and are presented m a somewhat dis 
jomted form The lilustraticms are lavish There 
are many useful detailed sketches of existing sea 
walls, groynes and breakwaters and a very laige 
number eff photomphs, excellent in theu way 
but of no partaoulu teohmcal value, illustrating 
the Ineaking of waves on sea widls and break 
waters, oases of cliff eronon, and the like 
As a record of the personal expenenoe of Prof 
Matthews, the book should be of use to the 
engineer engaged in similar work 


Btoloffte der Tten DeiUseUxnde Herausgegeben 
von Prof Dr Paul Schulxe Lieferung 36 
Teil 26, Orthopkrotdea I Von Max wier 
231 (Berhn QebrOder Bomtraeger, 1933 ) 
16 gold marks 


The pres e nt part of this work contains three 
ohaptm resp^vely on the Blattoids (cock 
roaches), the Dermaptera (earwigs), both by M 
Beier, and on the l^tids (praying insects) by 
M Beier and J Jaus The kmgest of these is the 
first (116 pp ) which forms an admirable account 
of the extwnal features, mtemal anatomy, hfe- 
history and idiysiology of the cockroach, baaed 
chiefly on. Pkf^lodromta germantea Particul 
attention is given to the structure snd physiology 
of the nervous system and the alimentaiy tract 
The account forms an excellent source of reference 
for mfbnnation, brought well up to date, on th« 
mmfli used laboratory type 
The desetiptton of the earwig (68 pp ) baaed 
dueflv on Fotfiada annemlana, whiofa will also be 
naeifal to British stodents, fellows Bimilsr hnea witii 
tin addition of a fhort seetian on the ohrmnoaome 


numben-22+2x ui female and 22+ay m the 
nude and on the variation m sue in the oerm 
The chapter on the Mantids, largely on Maniu 
nbgtoaa, directs attention to several special 
features of mterest, for example, the pigment 
change m the compound eyes m tto evening, the 
chromosome oonsbtution of male and female, 
neoteny and regeneration 
The illustrations of all the chapters are well 
chosen and admirably reproduced, and to each 
chapter a useful bibhography is appended 

TAe Statesman « Year Book Statuheal and Hta 
torteal Annual of the States of the World for the 
Year 1934 Edited by Dr M Epstmn Seventy 
first Annual Pubhoation Revi^ after Official 
Returns Pp xxxiv + 1478 (London Mac 
miilan and Co Ltd 1934 ) 20« net 
Again this mvaluable work of reference provides 
not merely a statistical guide to the countries of 
the world, their area, population, production, 
trade and finance, but aim an epitome of almost 
every asjiect of pubho life The arrangement follows 
the usu^ plan the Bntish Empire with nearly a 
third of the book followed by the Umted States 
dealt with as a whole and then by each State in 
turn, and finally other countries arranged alpha 
betioilly with the overseas possessions belonpng 
to each AU the fimures have been revued by the 
latest returns avawble A year that has seen 
turmoil m several States has not witnessed any 
material changes of boundary The adjustment 
between Iraq and Syria is shown on one of the 
two majie the other of which illustratta the pro 
gresB of French civil administration mto the 
mtenor of Morocco durihg recent yews The 
mtroductory tables, which might well be moreased 
m number if space allowed, give the world’s 
jMtidoction of petroleum, iron and steel, cocoa 
gold and cotton and the world’s fle^ and 
mercantile mannes There is a summary of the 
work of the League of Nations 

The Ktnettes of Beaettons m Sokdron By Dr E A 
Moelwyn Hughes Pp vu+313 (Oxftwd 
Clarendon Press , London Oxford Umvemty 
Press, 1933 ) 16* net 

A osNiRATioN back the appboatson of the kmetio 
theory to ohemutry was restnoted to the reactions 
which occur m gases Progress has enabled re- 
actions in solutioos to be examined m the li^t of 
the same theory with satufeotory results The 
author has selected oertam repr e sentative examples 
for his purpose and has prodnoed a treatise wUoh 
will undoubtedly be of value to the advanoed 
student and wotker in phjrsioal diemistry Tbs 
scope IS best illustrated by the table of oontents , 
the respective chapters deal with the collision 
theoiy, the Arrheoins equation, a oompatlson of 
the kinetics of reactions m the gaseous phase and 
m solution, and then paas on to bunowcalar and 
unimoleoolar reactions, equilibna, lomo, catalysed 
and hetnogeneoas reaotums 
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Fifty Years Ago, m the Royal Society of Edinburgh* 
By Psot D'Abot Wbntwobth Thokpsoit, ob, tbs 


T he Royal Society of Edinburgh waa a 
hundred yom old just fifty yean ago We 
are looking back aorou thoae fifty yean aa on 
a temembMed road whereon we all have travelled 
Let ua step aoroaa Pnnoea Street and pay a 
Vint to the former habitation of the Society 
We paaa through a vestibule and entw those 
beautiful apartments, one opemng mto another, 
at which Bome of ua aUU glance enviously through 
the tail pillared windows at the foot of the Mound 
In the fint room surrounded by books at a table 
which we use atiU an old man sat reading all day 
long It was said of him that few men had 
absOTbed more learning and exuded less ' He 
was the Society’s hbranan Mr James Gordon 
He wore a long, wide aknted f^k coat and a 
black satm stock came dose up to hia clean shaven 
ohm He had a shy but digmfied manner and a 
hesitation almost a stammer, in his speech He 
wrote the easy, fluent sonorous Latm of the 
oosmopohtan scholar and loved to write addresses 
to be sent abroad to some umversity or academy 
He wrote such a one when WyviUe Thomsmi went 
to Uppsala for the Linnean Centenary m 1878, 
and 1 remember hearing WyviUe teU how much 
It had been admired by the Swedes So we looked 
for it the other day and found it in our min utes 
Amplvmmts Cwaionbua, Eeeton Magmfioo, Doc- 
fwswaogMe Senatu* UmveraUatu Upaaitmne — 
and so oa I 

In the next room, a long wd beautiful room, 
our meetings were held Five large wmdows 
looked out on the Castle and the Gardens but 
the meetings were at eight o’clock, and the 
curtains were drawn Opposite the wmdows the 
bookcases were kept low, and there the portraits 
hung — our Walter Soott, and Sir James D 
Forbes, and Sir David Brewster, and Sir T 
Makdougall-Bnsbane, and Raeburn’s portrait of 
old Jolm Robison, and latw on Gemge Reid's 
portraits of Chnstison and of Tut Halfway 
up the room, cm the window-side, was the piesi 
dent’s chair, raised a little, and the table where 
(as now) the secretaries and other officers sat On 
the far side, looknm down the room towards the 
entrance, Tut sat tor nearly fevty years I think 
of Crum Kown, wearing his httle velvet cap, 
nttmg beside Tut , of Bnohan, at the opposite 
iximer, stroknw now and then his Icmg red-brown 
beard , and l&lvm’s eager restless figure m the 
chair 

Let us leoall a oertam older meeting, of not 
fifty biffi^Bizty years sm, sixty years almost to 
a day ^ David MdneHome waa in the dhair, 
and papm of the usual kind were bemg read 
George Fwbea (to-day the oldest of our lyiows, 
save one), son of Tut’s Ulustnous predeoessoc. 


talked of an optical illusion which Tut had 
noticed ooe sleeplesa night Edward Sang had 
something to say on the properties of fluid drops 
withm crystal cavities and tiien a paper was 
read by a young author, rather a dull paper, on 
the ‘Thermal Influence of Forests” It dealt 
with the island of Malta, where the ohair 
man had a scheme for the planting of trees It 
made a good show of meteorolopoal tearning, 
quotmg I&umur Humboldt Becquerel, Boussm 
gault, and Scoresby Taokson’s Medical Gbmato 
logy” Its style was technical and smentiflc 
rather than hterary — “In addition to the ordinary 
hours of observation special readings of the 
thermometer should be inade as often aa possible 
at a change of wind, m order to admit of the 
recognition and extension of Herr Rivoh’s com 
panson ’ — and so on It was almost the first 
thmg the author ever published, and the only 
Boientiflo thmg he ever wrote He did better 
much bettor, later on when he wrote a book 
called ‘ Treasure Island ’ ' 

Two events influenced our Society and the 
scientific work! of Edmburgh fifty and sixty years 
ago One was the return of the ChaUtnger Ex 
^ition the other was the jrabhoation of the 
famous mnth edition of the “Bntanmca’ Just 
as Robison and Playfair and Brewster and 
Dugald Stewart, and o^er members of our young 
Society, had bem contributors to eariier editions, 
so fifty and sixty years ago, under Baynes and 
Robertaon Smith scimtifio Edmbiugh was kept 
busy wntmg articles, and who should do this and 
who should get that was discussed esgeriy 1 can 
remember a little outburst of Tut’s when 
"Astronomy’ went to a oertam popular writer 
whom Tut held to be outside the palel But soon 
afterwards. Clerk Maxwell drew up a scheme for 
the chief soientifio articles, and began by wntmg 
the article Atom ’, m wbioh Kelvm’s vortex 
atoms, by the way, had foil justioe done them , and 
then he wrote his beautiful article ‘Capillanty ’ 
and Tut wrote on "Isght” and on “Meohamos” , and 
Chrystal wrote famous articles on "Ekotmonty” and 
"Biagnetism” , and Crum Brown wrote a most 
ongi^ article on "Mokoule” Besides these and 
su^ as these, there ware endtess bumifluoal 
articles Tut’s on Sir Wm Rowan Hatton 
among the chief, and Ghiystal’s on Pascal, Fhisaen, 
Riemi^ and many more It was a busy time 
when aU these were bemg written 
As the Encyclopaedia brou^t tiie leanimg 
of Great Bntam to an Edmbuii^ pnnting house, 
so did the ChoMtm/gtr Expedition make E&ibui;^ 
a centre for the natnrahsta of the world Wyvw 
Thmuson was a weary man and out of health 
when he oame home from the sea, and he died 
before his wt^ was done Jeto Mnmy, the strong, 
able man who tixA his jdaoe and filled it bravdy. 
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hM orenlmdowed WyviUe’i tume and memoty , unqoMtioned leader of the Soaety, the master of 
but we few who kn^ him hold him m honour all He was presideint until his death, except for 

and afieohon He had begun as a bojr-naturalut the few jreare when that offloe was moompatible 

^ the Hast Lothian shore, as did old Sir John with his |«eeidraoy of the Boyal Society of 
Gwaham Dalyell and Franou Maitland Balfour and London 

many and many another He came under Ihe Alexander Buchan sat at the table fw years as 
potent influence of Edward Forbes, who, with treasurer, a tall and striking flgure He was a 

Goodsir, was the first to borrow the 03 mterman*B humorous man, and showed it by the twinkle m 

dredge and begm the endless task of the explore his eye He said once ' Everybody thinks me 

turn of the sea With Carpenter, Wyville explored taller than I am and wiser than I am, and better 

our western waters m the Poreupmt, and made than I am”— this last having something to do 
the cardinal discovery of the warm and cold with the feet that he was an elder under Dr 

waters of the Faeroe Channel, on either side of Whyte m Free St George's I The 'spells’ which 

the submanne ndge which bem his name We have made his name a household word have httle 

owe to him the grandiose conception, the splendid to do with lus real fune Seventy yews aro he 

programme and the immense achievement of the had mapped the isobars and isotherms of the 

ChaUeitger Expedition , and the planning on a world and laid the foundations of all we know of 

noble scale of the pubhoation of its results He atmoephenc circulation He was probably the 

saw before he died a few parts of the great pub very first to show that weather travels’ on 

lication which cardinal fact all our weather forecasting 

Wyville Thomson was a kindly man and faithful depends 
to his friends Ho would search all Europe and S’lfty years ago Prof Turner (not yet Sir William) 

America too to find the boat man to deal with was one of the sooretanes to our ordinary meetinn, 

this group of ammals or that , but if he found no and m 1008, when Kelvm died, he beowne oy 

such specialist he would pick out some finendly acclwnation president of the Society There is 

naturalist at home or some young pupil of his soaroely anyime of whom I have so old a memory , 

own So he gave a oertam larjgemxnip to a very for I remember one day, m the year 1867, an 

you^ student, my school fellow mlhe (afberwanu uncle of mme rushing mto our house, waving his 
Sir William) Herdman and Herdman brought arms, and crying Turner s got it” I I told Timer 

his first reporta before this Society and beoime so fifty years ^ter m the Aiheiueum He was 

m tune the chief authwity on the Tunicates m extraordinanly delighted , he laughed and 

tile world chuckled , he made me say it all over again For 

Herdman was a schoolboy at the Edmburgh that had been the great day of his hfe, when he 

Academy sixty years ago, and three other boys, was elected to Uoodsir s chair, after a hard fight 

sitting in the same small class, all became fellows with Struthers — to the boundless dehght of all the 

of tbu Society , to one of these four Dr J S younger men 

Haldane, we are to day paying the highest com Turner hved so long that we can all remember 
pliment m our power I ^me five and twenty him his sturdy figure, his rapid walk, his httle 

yean before, other four boys were at the Academy shake of the head the twin^ of his eye, his 

together, all fellows of our Society m afW years — dominant personahty He was a tnfle pompous 

Tait and Fleeming Jenlun and Lewis Campbell, sometunes and fond of the verbiage of the 

and Cleric Maxwell, who towen over all Maxwell anatomists He came along when I was doing 

paid our Society his first visit when ho was twelve my first day s work m the old dissecting room 
yean old At fifteen he wrote his fint paper for 'Well, what have you got ?” said he ''An arm, 

US, on ‘The Fropeitiee of certain Oval CuWes” , nr, ’ said I very timidly ‘ Call it a superior 

and when he was sixteen, a student under J D extrenuty , it s so much more preaue I ' As a 

Fwbes, he wrote another, on ''Bolling Curves or dememstrator he was superb One did not forget 

Boulettes” Bat Forbes had to read both of these one’s lesson m a hurry, when Turner had held up 

papen, fw it was not thought proper for » boy nerve or artery m his foroeps, and told their namw 

m a round jacket to addrw the Society I We with such a look and voice as though tiie world 

have just had the rare luck to discover the MB depended on them Of the papers which he read 
of the ftwmer Mper, m Maxwell’s sohoolboy hand, before our Society, many wen about whales , for 

together with Forbes’s report or epitome , which he inherited a Idelong mterest m these great 

latter, and not the paper itself, was imblished, beasts firom Knox and Goodsir Turner hod none 

in 1846, in our Proeeedtnga of the poetry, imacpation or insight of Goodsir 

Let ns thmk of a few more who were men of But there was nothing Turner touched that he 

mack here fifty yean ago As to Lord Kelvm, did not do with all his might , hu love of his 

I can add nothing to what has been so often said, subject, his feitii and enthusiasm, never flagged 

of one who is so well remembered He was a for a moment He was a teaoher and a master of 

fellow of the Society for sixty yean Hu papers men He feirly won uid manifestly deaerved the 

on the theory of hMt, on hydrodylianuoal ouee* honours that were heaped upon him 

tuxu, on vortex atoms, cm gyroatata, on dose- Fifty yean and one more vear ago, Benjamin 

paok^ of atinns and what not more, adorned our Peach was put m oharae of the geologioal survey 

Tranmutum for a long generatum He was the of tiie North-West tffghlsnds Then began a 
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fkmoua chapter in the hutory of nology, and the Qeocge Ohiystal came to Edmlrar^ five and 
uniaveUmg of one of the moat diffloiilt regiona in fifty yean ago, veloomed with exabemt ddight 

the worid It waa Peaoh who firat showed the by Tait and otbera He waa phynost as well as 

nnoonformity between the Oambnan rooks and matbematiolan He had been one of the first pupils 

the still oldw atrata , he stndkd the stupendous m the Oavendudi Laboratory, where Maxwell set 
tbmsta of the great rook msseca of the north-west , him to work on Ohm’s law When he had done, 

and he debu^ted in the old Cambrian fiieaila of Maxwell said that aeldom or nerer had ao aearohing 

Durness, wfaioh his father, ooastgnardsman at a test been applied to an empmeal law , and he 

Wiok, had been the first to disoorer I do not added the ounons remark that the way it had 

know that Gharks Feaoh, the father, waa ever a stood the test enooura^ one to believe that the 

member of this Society but I will not let his very simpbcity of a phyaioal law m^t be token 

name, nor hia atm’s name, pass, without paymg as some indication of ita exactness I In later years 

something of the debt he laid me under He waa Chrystal became interested m the oscillations or 

a fiunouB naturalist of the old simple sofaool I sobtaiy waves on -certain lakes, to which, in 

and two or three o^ers came under ^ spell when Switaerland, Forel had given the name of aeithee 

he was very old and we were boys and what he Here he found simple experiment and diffionlt 

taught us, and the love of bving things he shared mathematios after hu own heart , and the work 

wi^iis, has been worth muoh to me What he which he and a oertam younger member of this 

taught hiB son was a great deal more It made Society did cm seiches is as beautiful and as 

him one of the keenest obaervera, one of the complete an mvestigataon as was ever brought 
neatest palieontologists and geologists of hu tune before our Society 

Both father and son were men of unusual strength When Chrsrstal went to Camhndge he found it 
and immense vitahty their voices and their (as he afterwards said) ‘almoat decadent as an 

laughter oome ringing down the yean I educational institution” , while m Cayley, Stokes, 

Dr Edwaid Sang, teacher of mathematios, died Adams, Maxwell, it h^ periiaps the greatest 
some forty yean a^ , he had been a candidate galaxy of talent m all ita hutory ! Chrystal 

for the natural philosophy chair when Tait won became an enthusust for education, stnving to 

It over Clerk Maxwell Fifty yean ago, an old do here what the Cavendish Laboratory waa 
man Sang waa busy oonstruotuig hu wonderful domg and has done m Cambridge giving mathe- 
tables of logarithms, which have never beoi matics a meaning duection and purpose, of which 

pnnted but are among the Society’s most pnzed the coach and the examiner had not dreamed 

posseanana They were among the first tables to I was m our College Library a day or two ago, 

be independently calculated smoe Bnggs and and two lads were reading ^ligently near by I 

Vlacq nuule them, immediately after the "Canon had the ounosity to look at the books they left 

Minflous ’ All but a hundred years ago, Sang behind, and both had bemi reading Cb] 7 ^ftaI a 

had read a paper to our Society on Niool a polarising Algelwa’ I opened the book at a n^om page , 

pnam — Niool bemg an Edinbuigh optician who had the chapter was on oertam transformatonu of 

jnat invented tlus indiapetuable instrument Sang's oiroular fonotioas , but the mtuesfang thing was 

paper was never pubhahed, no <me knows why , to see how Chrystal gmded the student, m a few 

and when he was drag he apoke of it to Tait, Imes, to Kiemonn on one band and Cayley on the 

and aaid he thought he had never written a better other , and then to Maxwell and hia Imea of force 

thing Tait made matant search for the paper, and eqmpotential, and ao to an endless variety 

had it read and pnnted, but poor Sang was dead of pbynoal problems Between such algebra, a 

Had it been published when it was wntten it weapm m the hand of the ph 3 raiciBt and the 

would have bm one of the unpiwtant aoentifio atobra of the old school books, there is aU t^ 
papers of Ihe tune , it oontainm things which dmeraioe m the worid 

were not said again fmr nearly fifty yem With a oertam peculiar affection we look back 

John Aitken of Falkuk alM h^ to a great upon Crum Brown He was one of our secretaries 

age, and was a notable figure of our Society fifty fiv a quarter of a century and a member of Council 

years ago The greatest of all disooveren are for more than forty years. I have already spoken 

those who discover the simplest things, and John of him nttmg qui^y at the table, with his httibe 

Aitkm was one of these Why » one's breath velvet cap upon hu head, keenly ahve to evwy- 

vuibls on a frosty day V was a queafron asked, thing but speakiDg seldom Once indeed he 

by James Hutton, m one of the papers ever brou^t down the house, with a sort of magio 
read before thu Soaety and Aitksn answered bottle, which squeaked out vowel sounds m a 

it, a hundred years Isto, m hu papers <hi dust voice not unlike hu own, snd in so doing de- 

and fog and cloud How fog and oloud, and all mohshed a theory of Fleenung JenUn’s to which 

the odours of the sunset, are due to dust psrtioies the Society had ustened a fow nights befiwe We 

m the a^ dust for smaller than the motes m a students b^ved none too well dnnng hia Isotures, 

sunbeam , how and why the oolours of the sunset fran which we came across the qnadrangle to sit 

wen mtensified fifty years ago, aftw the eruptaon quiet as mice under Tait But we learned after- 

of Krskatoa , how and why and when the ^New words how fine, how erudite, how preaoieat, how 

Moon holds the Old Moon m her sms’— 4hsse are suggestive, how ednoative Qnim Brown’s lectauea 

soow of the things that John Aitksn has exidained had been 
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, He wee • man of very great ongmality , he Crum Brown waa at heart a mathematieiaa. H» 
waa ahrajs before hu time When he took hu aatd that unteas the young ohemiit leama “tiw 

degree, at three-and-twenty, lua theaie "On the imperial language of scnenoo’, the higher brandies 

Theory of Chemloal Combination’* won no piue, of chemistry (which require xeastm aa wdl ae skill) 

nor was it printed until many years afterwards , will pass out of hia hands 
but it was a wonderftil exposition of steuotuial 1 sat m Tait’s dassroom for the first tune wdl- 
ohemistry, and contained a system of graiduo nigh sixty years ago ; and I remember as if it 

formulsB, undreamed of at the tune, but to all were yesterday the opening lecture which he mve 

mtcsitB and purposes that which oame ultimately It was on the rambow aim the aurora— and the 

mto umversal use He began teaching m a httle moral of it was to show how, of two phenmnena, 

extn>mnral laboratory of his own m High School one may have been brought withm the knowledge 

Yards, to the smallest of classes He used to and oomprehension of mankind, while the other, 

come down to our house of an eyening and say no lees common nor kes beautiful, remains a 

(m a Toioe that some of us can still hear) "As mysterious pageant beymid our ken The days 

I was saying to my man to day I ’ — this was his wont by and every morning Tait gave us of ^ 

only student The great John Hunter himself best , and all he taught us seemed to be just 

had moe no more I But when the Umvemty odiat we had moat wanted to know We also 

ohair became vacant m Lyon Playiiair’a retire* learned the very important lessmi (as Prof Fhnt 

ment, Cknm Brown was known to and recom Icmg afterwards said) that here was a man whose 

mended by Bunsen, Hofmann, Whhler, Baeyer, xm^ was unmeasurably greater than our own 

Eolbe, Beuirtem — m short, by the greatest cbenusts Tait played with scho^boy seat when it was 
of the day ^ytene. and turned easily from work to play 

He was a man of insatiable ounoaity, mtorested Kelvm said of him that he had made the wnting 

m what he did not know more than m what he of “T and T* ’’ a perpetual joke , his papers here 

knew He wrote an important paper on the semi- on “Knots’* were one long same—alwaya witii the 
ouoular canals of the ear and their functions joke behind it that m four ounensiona there would 

and illustrated it by ounous experunents and be no knots at aU I Even m class, once m a way, 

exquisite anatomioal nrepsrations He had a when he had drawn a freehand oirole on the boiM 
passion for making models, geometnoal and oth^ or skilfully thrown a skipping rope mto waves, hu 
^ere were tunes when the glue pot was always eye woula meet ours in momentary triumph and 
by hu fire, and cardboard sJways ready to lua schoolboy comradeship But m fact Tait’s life 

himd , when he was very old mdeed he lay was one of arduous and almost oontmuoua labour , 

quietly kmtting, and the httle mate he knitted play there might be, but idleness never , and with 

were recondite models of mterlaoed figures and duty nothing waa ever suffered to mterfere 

mterwoven surfaces He had both of these hobbies Unto the end grew near, when hu natural strength 

m oommon with Haxwell For Blaxwell had made abated and sorrow oame at the last, he kept the 

some of the same models when he was a schoolboy, light heart and the happy laughter of a boy , 

and hu are m the Cavendish Laboratoiy to tlw and we who were hu pupUs, forty, fifty and sixty 

day , and he onoe kmtted a kettle-holder gayer years ago, still think of him with love, honour 

than the rainbow, for it dejHotod a square of and gratitude, and know by a lifetime’s expenenoe 

unamualed glass placed between crossed Niool’s how rare and exceptional were hu qualities of 

prisms heart and mind 


Muhammad Ibn Umail : an Early Muslim Alchemist 

N early twelve years ago, it was mmitioned nOnlyab’’ (Poem riiymmg in Nfln) The editum of 
m Natijbb (ff dotober 1922, p 674 that the texts u the work of ]u M Turab Ah , Mosm 
a well known Latm alohemioal treatase entitled Stapleton and Hidayat Husain cootributo ui 
"Bputda Sobs ad Lunam Ckeacentem” was exnirsiu on the date, wntmgs and place m 
MMiently a translation of ^ Arabio wok aloh e mioal history of Ibn Un^, an edition, 
"KsUai^-Aams ilA al-hilU (Letter of the Sun with glossary, of an eariy medieval Latm rendering 
to the New Moon) by Muhammad ibo Umatl of the first half of the Mi’ al-wanu]^ , and a 
al-Tamimi. Thu swggi^Jnn has been oonfirmed desoriptive index, ohiefiy of the alchemical authori- 
by M essrs Muhamm^Turab Ah, H E Stopletoa ties quoted by Ibn Umail 
and M. Hidayat Husain, who, in a lengthy and Ibn Umail was fbrmwly believed to have 
valuable immiwimmation to the Jfemotfs qf At flounshed in the second half of the third century 
AmatK SooMte of Btiual (vol 12, No 1, pp ah (that n, ad 864-912), but it u now shown 
1-818 ; 1988), have pwhshed the Aialno text of that tbu date is too early Upon evidence deduced 
(a) the (6) a prose oommentary on the from the period at triuw hu fimnda, and authors 

RMla, by the author entitle^ "Al-mi’ he makes use of, are known to have hved, it 

aLwaiMl wal-ard an-najmlyah’’ (Bdok of the that his Ufb piebaUy ooveied the yim 

Silvery Water sndSteRyBarth), and (e) a fiirthsr from 900 to at least 9w a-d , and that hu wmmgs 
poMt of Ifan Umail'b, entitled '*Al-qaaldat an- ameonsequantiy later than those of Bast (Bhsse^ 
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The Btatenunt of the biUiogtmdMr 9ljJI Kheltfit age, the tnuuktom^ made a meiij end 

that his name was not nromoonoed Tea baa not seldom fiuled ocmpletMy to ondentand his 

sometimesbeensnpposed), batUmdH, isoonflnned aothor Ihoae hlatofiana who can read Ibn Umall 

hy the vowel points jdaoed on the name m the m the original will find an abundant stole of 

Leningrad maansoript of the woih It might, important and Intoeating indirmatioa in Ifr 

however, be maationed in this o onn emo n ttiat Tniab Ah's oaniiilly edited text , but the general 

9i]}I Abdn’l Mnhyl, who posBeaaea a very ex- readel of al c hemical hteratnre must ImpUiantly 

tensive aoquafaitaaoe with Arabio alchemical await an annotated Enj^iah trandaticn and hope 

Uteratnre, and whom the present wiitw oonanlted that Ifr Stajdaton may not long delay it 
on the pomt a few yean ago, waa em^uUoaDy The deeoriptive index of names of people, 
of ojdniai that the oorreot pronunciahoa was ootmtnes, places and books mentumed in the 
Amysl The Latin transonption Hamnel would Mi' al waiaql, with its Latm rendenng, and In 

snpiiort the latter ae against XTmsil . it is the Qaddat ui nOnlyah, is Isigely the work of 

therefore diffioolt to smve at a final de- Prof Maqbul Ahmad, of Fnaidenoy OoUem, 

onon Chloutta It is by no means the least valnable 

Hie impmtanoe of Ibn Umail's wcnk lies in its part of the treatise, for it throws omiahkrable 

early date , m its possible affiliations with the oele light on those peraonsges, teal or flotitioiu, then 

brated "Tmba philosophorom", the ‘ Shawihld” r^^ed as authonties, and shows at a glanoe 
ofRan, and a treatise by the httle known alchemist the books most fregnently quoted and thwefore 
Mahrans , snd in its riohly detailed jpiotiire of presnmabfy esteemed most highly We note, for 
MnsUm alohemicsl thought of the tmth oentoiy example, that Jibir ibn Hay^to is mentlaoed SI 
Messrs Stapleton and Hosam promise ne a detailed tunes, Mary the Jewess 27 tunes and Hennes 
study of the text of the Mi* si wsn^ and its no fewer than 51 times But we fori that we 
componson with the work of Rail Just mentioned, ehonld hke to know more of Abu 1 Qisim 'Abdu'l- 
ss soon as leisure from their offleisl duties permits MahmQd ibn l^syyin, an unsueoeMfiil alehemist 
Meanwhile, an inspection of tiie Araluo VMiion and oontemponuy of Ihn Umail, who woriced for 
side by side wit^ the Latin tranalahLon shows that twmty three years without letting his fiimaoe go 
lihile the latter is a ereditable production for its out I E J Holmtabd 


Obituary 

FBOV E W Hobson r b s mathemabos, m the autumn of tiie same year He 

E rnest william HOBSON, who was bom also did a good deal of private ooaehing In. 1883 

at Derby on October 27 1866 and died he was made one of the first Umvaimty leotnrers 

rather sudden^, after « short illness, (m Apnl 19, m mathemabos But 'research' meant much less 

loss, had been for many yean one of the firet of for a ooUege and even for a univonty lecturer 

En^ieb m athemataoianB Although he lived to then than it does now, and Hoheon wrote very 

he eeventy six, he was aobve almost up to his httle, and that of httle importenoe, m his eariy 

death , hu last book (and perhaps m some ways yean Hu Ro^ Society meiunr on spheriou 

fau bert) was publishM when no was seventy harmonies, Triuui u now olsasieal, and u ^ first 

four He was a singular exception to the general of tiie papers on which hu reputation rests, waa 

rule that good mathemabcmu do their best w<rii not published until 1896 
when they ate young Hobson's development as an ongmal mathe- 

Hobson waa the son of William Hobstm, who matioun seems now to have been stnuigely dow. 

was editor and part ivopnetor oi, the DeriijfAtn By 1903, however, he had moved a very long 

Adesriwer, and was prominent in muniapal sffiun way , be had (largely ae the result of mteroourse 

He wee the eldest of a femily of six, J A Hobson, wito W H Toung) aoquited hi* interest, m the 

the wril-known econonuet, being one of hu modem theory of ninraoas , and he hsd aban- 

brothen His eariy eduoationwasat Derby Sohod, dewed ooaohmgm order to win leisure for roseardi 

where his mathemafaeal talents were v^ soon From this onward he rfingtrf rapidly into 
noticed and enoouxaged When he was fiftem toe Hobson whom we knew In 1008 totooame 

he obtained a Whitworto Sohplarsfaip at what Stifins leoturer, a poeition which is now aasoomted 

u now the Royal OoUege of Soienoe, end studied defimtely with apphed mathematuis, and has 

{hysios in London fw a diort time under been oooupwd, rinoe Hobson held it, by Jeans, 

Dr F G Gotom Two years later was eleated Fowlpr and Dirao, but Hobson waa hr toen 

a mathematical soheUr of cainst’s OoDieae, Gam vny plainly a pun mathemaihcian The fink 

hridge He went into reaidenoe m Ootooer 1874, edition of ^ groat "llteocy of Funotune of a 

‘ooadwd* with Routh, and was Semor Wrani^ Real Venable" appeared m 1907 la 1910, at 
m 1878 toe age of fifty-four, he eooeeeded Forsyth 

A S|Ar Wrangler of thoee days suooeeded as SeSelnen profomor, end he heU this o&w 

ilmodUr ci right to n fUkwihip, end Hoheon until his retfaement in Ififil Hi wm atOT mf* 

beoame a fUknr of CSirist'a^ and a Isotorer in pririxqdF vigorous buti ss watt hk nught 
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tmd. and be admitted that he fbood letaeow p t 

a 

Bohaon teoeived hoDoors firmn many quarten 
He ifia deoted to the Royal Sodety m 1S98, 
awed twioe <m the Ooundl, and waa B<^ 
medalbat in 1007 He waa preat^t of the London 
Mathematioal Society in 1000-2, and reoeiTed ita 
de Mofgan Ibdal hi 1020 He waa president 
of Section A of the Bntuh Aaaoomtion at Sheffield 
in 1010 He lepraaented Cambridge at the Abel 
eentenaiy in Oab m 1002 He was an honorary 
ddetor of au nmveraitiea, «ad a member of 
vanouB foreign academies But he said that no 
hanour paid to hnn pleased him more than the 
dinner ocganiaed in nia honour by the mathe- 
matioal fooulty of Cambridge kss than a year 
before hla death 

He had many intereete outside mathematics 
Aa befitted a man of his ongm and training, 
and an intimate and long standing friend of 
James Ward, he waa a keen philoeopber Philo- 
sophy, indeed, waa hia strongest external mterest, 
as one oould judge from passages of hia great 
book He waa not a ni^ematioal logician', 
but he was attracted by frmdamentala, and was 
the first TCngliah mathematioian to see the pomt 
of the disonsaions of the 'antinomies’ and to 
moogniae the importance of 'Zermelo’s Axiom’ 
It was therefora qmte appr o priate that he should 
have been one of the two or three mathematicians 
who have been mmted to debver Oifford lectures 
In these leotuies, which were puhhshed as ‘ The 
Domain of Natural Smenoe", m 1026, Hobson 
defends a rather extreme and rather abstiraot 
farm of the ‘desonptiTe’ vww of soienoe 

Hobson wrote five bocks in all His Tngono 
metry” is a well-known textbook which has run 
throui^ many editions “Squanng tiie Circle ’, a 
reiRint of nx leotures deliveted in 1913, is a 
popular book which may be compared vnth Klem’s 
“\^>rtitge fiber ausgewi^te Fragm der Elementar 
geometne” It is more solid than Klein, but is 
of interesting information and most sgree 
ably wntteo, and Inakea one regret that Hobson 
did so little in tiie way of popular exposition 
The two remaining books, the huge tieatue 
'Theoiy of Funotimis of a Real VanaUe", which 
ooon^ed him frrom before 1907 until 1926, and 
the ''Sphenoal and EUipsoidal Harmmuoe”, pub- 
Usbed only m 1031, thoi^ a great deal of it was 
wr itten more than thirW SS 9 n before, omtain the 
reootd of most of the (feitt work of his life 

The "Fonotions of a Real Variable” was pub- 
lished in 1007, at first as a sm|^ volume Yoimg’s 
"Theocy of Bets of Fdnts” had appeared one 
year bMore The modem tiieones of measure 
and integration were then alraoat new, and Hobaon 
and Tooog ifsre the first to mtrodnoe them to 
Eni^Bh rsadsn. The daseioel theory of frmotions 
of # oonopfax vedaUe had been intcodnoed into 
dtimliridgt by J^dreytii, hot reel fbns^ theory 
mw prfiraflafiy nnlaunm TO-day it is the part 
of pqre nantiMButiee tiuit hae been studied moct 
IhtendMF* eodi it to Hobaon end Toong that 


tiie revolatiaa is due The book, m iti various 
editiona, oooimfed Hobaon for twenty years, and 
it was no doubt the central fiwt m Hobaon’a hfe, 
botii for himeelf uid for TCnghsh ma t hem afaoa 
The whole theory has expanded out of teoogmtion, 
and very httle of the first edition survives nn- 
changed In particular, nearly all of Hobson’a oon 
tributions to the subject were made after 1007 and 
appear only in the latwediticms The most unjMrt- 
ant of theee are til the theory of orthogonal aenes 
It was in 1008 that Hobson publisnM the first 
of his secies of papers on the repreeeotation of an 
arbitrary frinotion by a senes of normal orfcho^pmal 
frmotions In these papws he aims at obtauung 
ocmditions for the validity of suoh a representatim 
“oomparable in generahty with the known sufflcient 
ccmditionB for Fonner senes” The sense m 
queetion inolude Stuim-Liouville senes, Legendre 
senes, and Bessel-Founw senes (and aim Hennlte 
and Lagnerre series, which Hobson does not 
consider) The theory of mtegral equations, as 
develop^ by Hilbert and Schist, luwl led to a 
oertam unifioatuxi in the theory of theee senes, 
but only for functions of a severely restnoted 
type , Kneser alone had obtiuned, for Stnrm- 
Isouville senee, reasonably general’ oonchtiaas 
Here, and in other parts of the theory of wthogcmal 
senes, Hobeon’s work marks a big advance All 
this IS set out syatematioally in its puuse m Hobson’s 
book, which is, if any book ever waa, a ‘standard 
treat^’, and u i»obably the most important book 
wntten by a modem Engluh mathematician 
The modem theory of Motions of a real vanable 
was m its infancy when Hobson began his work 
In England it was practically unknown, and rather 
dend^ Then may perhap have bm a httle 
excuse for the people who, like Greenhill, regarded 
it as a monstronty, for there was still a frimt air 
mystery hanging about the elements and mudi 
of the superstmoture was melegant and more than 
a little tiresome Hobson and Young wero the 
first English mathematioians to see the eignifioanoe 
of tho now ideas, and fought what must ofteu 
have been a rather disheartening fight for thor 
locogmtion Hobson lived to see real funotkm 
theory the moet highly developed mathematioal 
diBciplme in Cambridge, a subject reoogniaed even 
as a good Tnpos subject’, the most popular and 
paying subject m ‘Sobeduie B The most oommon 
Cambridge mathematioisn now has for- 
gotten the Bupw^tion that it is impoasiblB to be 
Vigorous’ wiuont bemg dull, and that there is 
some mysterious terror m exact thought now 
we go to the opposite extreme and say that 
"ngoor IS of seomdary importance m analpu 
bemrase it can be supplied, granted the right idea, 
by ai^ oompetmt pofeesmoal” All this we owe 
verv hugely to Hobsmi, but Hobeem never quite 
understi^ how ounpletely he had wmi hu fight 
He elways retained somethlfig of the air of the 
pcotagotust of an unpopoUr oaoee, he wae a 
Uttie too old to understend fliliy tiiat everything 
ibet he had been fighting for hM been adUeveC 
G H- Habdt. 
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^ Newt an 

Sit Kapwr Shaw, FJtS. 

Tbb Coanml of the Royal Moteotologioal Sooie^y 
haa mad* the QuarUrfy Jtmntal vi Hu Mttnro 
togtoal Somtiy of Ajuril 19M a ape^ Oiatr 
Number**, m haooar of Bur Napier Shaiw*a 
birthday Sir Napier Sbaw haa done a great deal 
to eduoate Bngliah peo{de to a reoogtution of the 
praotloal mqwrtaooa of nwtoorology Under the 
title ‘ The Ifarah of Meteorology * he haa ooatnbuted 
to biB own number of the Jownud a valuable ooUeotioii 
of random reooUeotiona This oontribution h, beaidea 
being muoh ebe an mner hiatoiy of the evohition 
of the Meteorological OfBoe during a period of about 
thirty yean which followed hia flnt oonnexion with 
official meteorology One of Sir Napier*B gra at eet 
peraonal contributions to meteorology haa been 
connected with the thennodynamioal theory built 
up around the idea of the Carnot <qrale — a oonoeptioa 
of an ideal heat engme often deqiiaed by students 
of engineering aa being of no oonoeivable praotusal 
aigoifioanoe In his Manual of Meteorology the 
general circulation of the atmoaphero raoeives 
masteriy treatment with the aid of this qyole and 
of the special diagrammatic framework with tern 
perature and entropy aa abaoisaae and ordmatea which 
he baa named the ‘tephigram* Although the AiU 
harveat from theee ideas is perhaps still to omne, 
they have thrown light on many atmospheno pro 
ceases previoualy only very imperfectly undentood 
Annthw important ooatnbutwn. and one that greatly 
advanoed weather foreoestmg with the aid of synoptic 
charts, was the 'LifeHistory of Surfooe Air Currents 
(1900) Thu was the joint worii of Sir Ni^ier 
and his personal assistant R Q K Lempfert 
This study, m hu own words, began the analysu 
of the motion of the au of a oyolonio depreesion mto 
diatmct ourrenta which haa been so fruitful m the 
hands of the Norwegian meteorologista By the 
writing of theee remiiuaoenoes at the age of eij^^. 
Sir Nigiier Shaw shows the staymg power cbaraoter 
istio so many eminent sountifio wotken who 
became prominent m a period when the troubles 
of oiviliaatian were leas all pervading, and he reveals 
in them the broad outlook more commnn in a lesa 
speoialiBed age 

Waaffin Otawrvatioas 

A sonuncnrrAnY ocntnbutkin to the same 
number of the QuaiUrtiy Jommal fha Mmordagvxl 
SotMty by Col E Oold followa Sir Napier’s with 
the Incidents in the March, 1900-1914” Thu 
deals with a number of aipeote of the work of the 
Meteorologioal Offlee not touehed on by Sir Napier, 
amnng u^ioh rniiy be luentfamed the uzgmrtant con 
trfbotlona to the ralationahip between barometrie 
pre rao ie gradient and wind force, and to radwtioa 
in rha ataxMphem, mode by the wr i ter hmuelf, and 
to the peeli^ even more importaat ptoneer In 
veatina^n a A o I Taylor m the subject of atino 
■jiliiii iijjpilliiilPiiii. canted out during hu tonnra of 
tha Schnster teadaeak^ at Cambn^ It waa 


1 Viewf 

durmg thooe ycara that the weather obeeavatkns 
made at the health leaorts were brou|^i under 
offic i al control, with tha remit that a reaeonahle 
degree of interoomparohility haa ever siaoe existed 
in the tabular weather eummanee pubUabed in most 
of the morning and evening newepopera, whereas 
formeriy otaaerveis had almost unlimited oppor 
tunity for creating a fklae u np r eesion of the amount 
of sunihme to be expected by vuitora fovouring 
their otm kwabty The vexed question of the moot 
suitable umta to be uaed m British mateorology u 
aim touched iqion, a question that does not admit 
of easy solution seeing that tha luuts that sotuiy 
the meteorologist and are mtelligible to the ordinary 
cituen of France and Oennany, are not popular with 
those who through not having been educated m 
natural aoienoe, are un&mibar with the o ou system 
and the oentigrade thennometer 

Water Suppltsa and Bmergency lanulstieii 
Tbs tetter from Vice Adm Sir Ferqy Douglaa, 
chairman of the Bntuh Aaaooution Research Com 
mittee on Inland Water Survey, which iqipcared m 
the Tunas of June 14 u an opportune reminder that 
something more than merely emergency roea surra to 
meet the prraent water abentage u necessary, if the 
adroinutration of watra tupplira m Great Bntam u 
to be jdaoed <m a sound and satufsotoiy baaw 
There may be m the popular mind a tmtenoy to 
regard the recent ^ppomtment of on expert committee 
to advise the Minutry of Health on measures for 
dsating with the sOecta of the present drau^ aa the 
sum total of all that u possible or due to be done 
m order to avert disagreeable and even disastrous 
oonsequsnoes at any ftiture tune But, os wee pomted 
out m a leading article on the subject m Natitbb of 
April 28, the root cause of the trouble lies muoh 
deeper, and will remam untouched by suoh siqier 
flcial and temporary rahef expedients os may present 
themselves for adoption during the existing onaia In 
oontradwtinotioiD to the prootioe prevailing in leading 
oountriM ahroad, there is at preamt m Greet Bntam 
no offloial body charged with the duty of oaoertainiiig 
available sources of supply and of gauging their 
extent sod oopadty, still lass of supervmng their 
distribution to the general advantage of the oom 
munity The ne oese ity for a thorou^ invastigatMa 
of the position m regard to both so^uie and under 
ground ywUs ia abundantly evidmt, and it would 
be fooliah to duguisc the fhot, as Admiral Dou^bw so 
Btrooc^ emp h a sis e w, that before it m posMUe to 
allocate the water soppliee of the oountiy an mtaoBive 
and ftiUy complete survey of tha resources aveilabte 
■ mdnpeasable, and, however wellploimed tha 
p ro a m t emergency measures may be, the need for a 
systematic natianal survey remame** 

Britisli Scteacs Guild 

Tan annual report of tfaeOoanod of Managmunl 
for the Brlteb Soienoe Guild, 19W>94, precmitod at 
toe a iwtti al general mnethig «n June IS, refopi to the 
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wstmties of the Fariiamentwy Soumoe CbmmiitM, 
tha haadquarten of idikh am at preaant at the 
ofBoat of the Guild The Committee ia already 
supported by a number of aoientifio and teohnioal 
aaaooiatioas, and active stops are being taken to 
secure ^ active mtereat of (he majority of soientiflo 
aoeietiea The Guild oontmued during lOSS to make 
representations to the Government regarding the 
miportanoe of oontuming the work of the Beaecuoh 
Aaaooiation of Bntish Rubber Manufaoturen, which 
the Committee of the Pnvy Counoil has now agreed 
to assist by an annual grant for five years A pre 
limmaiy memorandum on the development and 
finance of industrial reaearoh haa been issued by the 
oommittee aet up jomtly with the Assooiation of 
Soientifio Wortcers, and arising out of a meeting of 
the Committee questions have been raised m Parha 
meat regarding expenditure on wireless Kwearoh by 
the Post Oflloe and British Broadcasting Corporation 
The question of adopting the French system of 
automatic time transmission by telephone has been 
raised with the Postmaster General and is under 
oonsideration Attention has also been directed to 
the inqiortanoe of soientifio research in connexion 
with the newly formed marketing boards 

Last year a lecture was instituted by the Guild to 
direct attention to the importanoe of reaearoh and 
the utilisation of its results m the service of mankind 
Largely through the generosity of Lord Melohett and 
Lord Weir, there has now been instituted a senes of 
such researoh and development lectures designed 
especially to bridge the g^ that exists between 
those engaged m national affairs and the man of 
soienoe Abstracts of the two lecturea of this senes 
given this year by Sir William Bragg on Refirigera 
tion” and hy Lord Rutherford on “Helium and 
Other Rare Gases” are appended to the report The 
report direote attention to the unsatisfoetoiy eon 
ditum of the Guild’s finances There is a deficit of 
about £400 a year, but thanks to the offer of a member 
of Counoil it has been possible to arrange to utilise 
capital dunng the next three years while a three 
year plan is pat mto opecatum mcludmg a programme 
similar to tbit of IMS, every possible assistanoe to 
the Pariumwntary Soieiioe Committee and a sustamed 
effort to me ro ai o the annual moome 


ScMtics and the Nasa 

OMDumr's latest regulatian afleoting soientifio 
inquiry may be the logical conaequenoe of principles 
ocoeptod in that oountiy, but is none the less ounous 
Herr Julms Streioher’s deputy, acanding to a 
oorrespondent m the TmiM of June IS, has issued 
on order prohibiting sowntifle lectures on racial 
questions, sinoe they have a ‘diluting and distorting 
tileot on tbs Naal FsttaiuiAawwNg* Profossional 
men of sofasioa, it w added, ora not equipped with 
the tMoassary knowledge and honest oonviotion and 
their leotaNs therefore, a danges^to the true 
Nooi weed If tins statonwot has ssiy bssu at all 
‘in foet, it con enly moan that Gennan men of science 
are either too faoneet or have too keen a seuae of the 
kkoohffraoofi to eoespt and rqnodnee the olBoial Nad 


travesty of raolal history with wfawh Herr Hitler 
has hypnotised himself and the German ninssna 
Ihe entire l u p pr e ssi on of leotures m one brsnoh of 
study, however, anforoM the lesson that the relation 
between acianoe and State aotran is one of extrema 
delieaoy, and that any attempt to drive polities snd 
science m double harness m the mtoreet of a theory 
of racial or social regmeration, os has been done in 
Germany, and was attempted m ftaming the mimigra 
tion laws of the Umtod States, rules the suppression 
of honest, but unpopular inquiry It is surely 
incxmsiatent that the advocates of raoial pnnty in 
their own part of the world, m their forther pro- 
gramme for dealing with Jews, should suggest that 
the thirty millions of thu people should be quartered 
among the inhabitants of Madagascar 


Central American Hurricane and Wcrld Rainfall 
WmuB a large area m North America has been 
Buffenng from unprecedented drought, a part of 
Central Amenoa has recently expenenoed a very 
severe hiimoane althouf^ it u early m the humoone 
season A very small proportion oby of the tropical 
storms of the West Indies and neighbouring mamland 
occur in the first half of June the tune of maximum 
frequency being not far from the autumnal equinox. 
The storm m question appears to have passed north- 
westwards across Salvador before reaohuig the 
Mexican coast , it was accompanied by exceptionally 
heavy rams that caused senous floods To these 
floods 18 attributed the great loss of life, variously 
mtunated at a thousand and at two thousand or 
more In the Tmet of June 13 it is stated that the 
Honduran town of Ocotepeque, near the Guatemalan 
border, was entirely destroyed It may be recalled 
that m loss there was a record number of Wwt 
Indian humoanes This early and disastroiis opening 
for 1034 seems ommous When rainfall Is defioicnt 
m middle latitndee there is no more hkely plaoe for 
finding an excess suffloMot to keep the worid's fall at 
about its normal amount than m the humoone bdt, 
and the oomoidence of exceptional drou^t m North 
Amenoa and exceptional storminees m the West 
Indus may possibly not be fortoitous Approxunoto 
oonstanoy of the world’s total fall oanrwt of oourss, 
be proved or disproved m the abaenoe of exact 
measuremeota over the oceans, but it may be noted 
that the sun’s radiation tends to appear more oonstant 
tile more exactly it is measured which seems to 
suggest that the average rainfall for the year— 
mdueotly dependent, doubtless, on solar heat — may 
not vary greatly 

Arcfajcifogy and the Bconomu Cnns m the Umted Statw 
ExoAVAnom on a number of artiusologioal sites m 
various States, undertaken os part of the emeigeeiey 
measures for the relief of unemptoyment under the 
Civil Works Administration m tiw United S t a te s, 
have prodnoed material which, according to a stato- 
men^ Msued by the Smithsonian Institution of 
Washington, it will take yea» to work out m detail 
So satisfaotoiy have bean the results that In several 
States the work is to be oontanied bF * Btete sub- 
vwiiioa now that the grant of the Civil Works 
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Adminktintkn hM baeo wthaurted Among Ow 
moM W MOB— fa l lnv«atigati$iu fa the explontdoa of 
two ladMn viDage ntee on the ihone of the dry 
Bmna VfaU Lake Kem County, Cehfiinu* Of 
theee viUagei one was entirely prduatorio and may 
go 80 far biusk ai the begmimig of the Chnetian era. 
It fa hoped to obeok the dating by the nng marks 
of wooden poets recovered ftom the site The aeoond 
viUage was ooenpied by Yokut Indians as late as 
177S, idien it was visited by Spanish mMswos ; but 
by ISM it had entirely disappeared It had evidently 
been ooonpied for a long tone as no lens than seven 
distmot lake terraces were unoovnred in the oourse 
of the excavation From a cemetery on the near by 
hillside 880 skeletons were obtained In the earber 
village bodies wne buned under the floors of the 
hooM The font pomts found here were omder 
than those of the later village settlement Among 
the results obtained under this scheme of exploratioa 
m oUier States mention may be made of a mound 
near Bradenton m Florida vduoh revealed for the 
first tone the chanoter of a Florida mmiuary temple 
the identifioaticn of a village of the Hitohiti Indians 
of the Gredc Confederal^ m mounds near Bfaoon 
Georgia, the identifloation of Qiiaaih vinted by de 
Soto in North Oarohna and the disooveiy of house 
str u ct ur es and nauoh pottery m the Shiloh National 
Park Tennessee 
Eacavadoos at Oasa 1933-34 
Ownra to the operation of the Antiquities Law of 
Paleatme none of the objects excavated at Oasa 
during the last season by the British Sohool of 
Archaeology m Egypt has been allowed to leave the 
oountry Sir Ftmdim Petne accordingly axmounoes 
that tte usual exhibition of antiquitiee at Univenity 
College London will not take piaoe this year 
Lantern leotures on the year a woik of the Sohool 
were dehvered at the GoU^ on June 14 16 and 18 
The nuun work of the expedition of whuh a pre 
limjnary account was given in a letter from Sir 
Flmdem Petrie m the Tames of June 14 was directed 
to clearing an area of about four acres along the 
nvar side ftom avfaioh a laige number of objects was 
rsoovered One of the moat notearoithy results was 
the large number of gold omamenta obtamed ftom 
bnnafa and from goldomtha hoards These mcluded 
ear ringa of granular goUwoik of imique type The 
prominenoe of Irish goldamithB work is again oimoui 
On tho other hand m a bunal of a little girL the gold 
wotk is on the Egyptian weif^ts standard and it 
inohidcd pendants of hippopotamus and of Homs 
The moat marked foature of the finds as a vdwle is 
their varied i»ovcnanoe pomtmg to the importanoe 
of this ancient port, to which the preeenoe of more 
than 800 hamathe weights testifled Fenian trade 
fa mdioatsd not only ^ * dagger from Lsuristan 
but ako by sn abundanoe of Persian weighs 
numbsr half as many as tboas from Egypt Ifolations 
with the Caoca sn a are i ndicated by daggen of 
brcnae, while the use of the tog(^ pin, of whioh 
speomiansdfere found m all the da^^ts, bslongi 
t^theOasp^ The most ecaisiderafale bnddiiig na 
earthed fa ^middfa HjdDKiaagB and may be a tsnqifa 


lafra-Sad Lights sad Avfatioa 
Hovas that infrared light migh* b* usefrilly 
enqdoysd by aviatian in foggy weather have, aoooid 
fakg to Selenee Servios, of Washington. D 0 , not been 
fhbaUed Dr living Langmuir, at a leoent meetmg 

Buraan of Aero n antics aaM that there fa no known 
source of infra-red radiation of the wavelengths 
neoessa i y for penetrating fog The dfaoovery of a 
way to produce surii radiation would be a stroke of 
genius and is not likely to ooour in the oourse of 
routine e xper im e nt a t ion The seientiflo worke ni 
present also disoouteged expe ri ments by the Govern 
ment on propoeed eohesnee for tiie diseipetion of fog 
by the use of a Tsslaeoil or other apparatus Similar 
plans have been often suggested and it is now known 
that it is theoietioaUy impossible for them to work 
well enough to be of praotioal value Dr W J 
Humphreys said that methods based on aonntifki 
principles are much too expensive to be used in 
aviation Two poeaible solutions of the probfam of 
fog landmgs were approved by the meeting and 
mtenaive reaearoh was urged aking these linee The 
first solution was to use radio By the use 

of smtable instruments hw positaon with referenoe 
to the fijrmg field can easily be found by the aviator 
It IS now poeaible to use radio signals the wave 
kmgtha of which ate not greater than ten metres 
and this is the poanble error of the method It is 
not neoessaiy to wait until shorter wave lengths are 
available Hw other eolation favoured ynu a devioe 
aiimlar to that used by ahipe to detennme the depth 
of the sea beneath thm It le quite poanble for a 
suitable fautiument to pick up an echo from the 
ground and show on a dial the height in foet of tho 
plane above it 

Refrigeratioa 

Iir eonnexion with the Refrigeration Exhibition 
now being held at the Sounoe Uuaeum South 
Kensington a gokle has been prepared by Messrs 
T O OrairiiaU and B Tiuntaigne wfaioh m addition 
to desoribmg the eriubits gives aooounts of the 
soientiflo pnaoqifas wfaioh underlw lafrigeiation and 
of Its hwtonoal development (pp 884-8 platas. 
London H M Stationery Offloe, 1684 6d net) 
A forther publioaticn which will be waloqmed by 
all those engaged m the refrigerating uidnstry w the 
Five Year BibUogn^hy' of the eubjeot iriiioh har 
been prepared by Mr H T Pledge, of the Sownw 
Librafjr (pp 97 London H M Stationery Ofrioe, 
1984 Sr net) It le a foobcap pamphlet of 97 pages 
witii the typed entries m two oohnmis under ihs 
decimal ol e mifloa tion nnmbeia 681 66 to 48, with n 
duniseotiononairoonditianliig under 697 9 Hncfar 
Rafrigennte 681 864 theta ara 8 psgw of viirias 
which mohide be t ween eighty nd nhw^ dsaWfig 
with dry fae or sohd oaihonie aeid— 681 664 |S— 
under its vanodi names of nsigB eaihonlqiM, tMsk 
Moeo dtoott Itos aIam ji>nho_ OoU 
KoldMOB^Dr^S^siid^tS^ 
tho Befanee Libetcy hsa prepared mora tl|an 119 
bOdiographiesi of thfa type on aob|sots vatyfag ftonk 
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B ewB l fbnotiaiu to tho lubito of Inardi Memi very 
Utfle known, and mtuh tuns hM in oonaequenoe 
been wwted by raaeenh woricen in ooUeoting mfonn 
•ton on eobjeoU m ^oh bibbographiea wen 
alieody m kosUbob 

Street Ligbtmf 

IixiniiirjmNO engmeen an beginning to agitate 
fix' natumal oontrol of the lighting of roada and 
■txeets In the JSbetneal Bmeu of June 8, C W 
Solly pomte out that borougpha and orban oounoib 
m Gnid Bntam an granted powers mgaiding street 
lighting by the Publio Health Aot of 1878 and that 
raral dutnota ex ere w e tiieir poweta under the 
td^ting and Watohing Aot of 1838 nie public 
lighting of all our thorougUbies to-day la controlled 
by AotspuUiahed either sixty or a hundred years ago 
Our population haa nearly tnbled einoe 1838 and 
haa inoteaaed by mon than aeventy per cent ainoe 
the last Aot beotune law Thn<e were no faat moving 
vehidleo on our roada sixty years ago — ^tiien are now 
two millNm koeosed automobilea The exiatenoe of 

traoks enoouragea padeatnana to uae the streeU after 
daA Yet much of our highway lighting la mounted 
on amular poets apaoed at the same diatanoe apart as 
idien our msul vehicles wen fitted with lanterns 
oarrying oandlee The candle power of the lights 
have been moreaaed a hundred fold m order to 
lessen tbs nsk of aooidents but m maiQr roads the 
lightmg IS very ‘patohy’, the lamps aotmg mainly 
as bea^ lights It is wasteflil to employ large 
umts without suitable directive fittmga to ensure a 
nnifbna dntnbution of the li^^t The new Bntiah 
Standard Speoifloatioa makes a speoud feature of 
this by setting out a spaomg ratio for street lights 
whioh produoss a more uniform iDummation In 
general this entails altenng the height of the posts 
It would be advisable if the Qovemment would 
allot to one of Its numerous departments the taak 
of specifying the mminmm light to be provided on 
the vanons roads whiob it hss already olaasifled 
It ^ipears that new legislation is required to deal 
with tiiis mqwrtant matter 

Sane Avsete of fos Vsrtsbnts Bndn 

la bM presidential address before the Tiinnean 
Somely of New South Wdae on March 88, Prof 
A N Buriutt outlined p r e g rew m our knowledge of 
the etruotore and worldngrbf the brain Thepreaent 
lopaidedneae of our kuowliedge, ao amasing in the 
pfayrieel and ohemioal worid and so baokward as 
regards the vesy mstramant whioh has crea t ed 
taamaii eWhaa t ioo, k tiie oanae of much of the 
Jkoontent and ddfleoHwa of our presen t age. Reoent 
iqion the aenee orgma and the fan^ilaes they 
tnmnh to the bniq. end spine idea of how (doaafy 
panOel to the phjuteal reoHty theae inqnilaee may be, 
VOS diee Qs ee^ portty In relidkm tq,philgao]duoel 
probhena The bearWi g of 9ie vrafotiOn of ttw sinae 
otgnoa todn iho owoh t te of th» bran, ao abfy ovt- 
M lip Mth, kto briefly mentioD^ The 
|(8jportanea<ittha>«efn»diaoov«iytlu^ 


aqpeot of life la aaBOOiated with the aotivify' of a 
qieoial part of the brain, the thalamus, distiiiot and 
separate from the great thinking and dManminatory 
apparatus, the oerebral oortox, wae emphaeiewd, and 
nggestKKia were made aa to the poaafole bearing of 
this knowledge upon the Ttoudiaa hypothesis 
Finalfy an attempt was made to suggest some 
mklmg of toe phjwiologioal phenomena that ooour In 
the brw during oonaoioua thinking in all ite myriad 
aqieots , also the meohanisms oonoemed m exprea 
Sion and the oontrol of muscles, together with toe 
evolution of these oontrolling meohanisms and 
musoles were briefly ontlined 

Orgaaiwtioii of Produedoa 

Umma the title Prohibiting Poverty* , a pamphlet 
by P M Martm, wnttm and published by P M 
Martm Wmter Paric Florida, outbnea a plan toe 
obtaining eoonomio aaonnty, baaed on toe view 
that the prime purpose of organiaed aooiety is 
to enable everyone to get a living The plan, 
deaonbed as the National Livelihood Plan , pro 
poees to separate neoeasanes ftom luxunea and to 
deal with them in separate departments of govern 
meat on ddlerent pnnoiplee The produotion of 
neoeanties la to be organiaed under a new national 
organisation known aa toe Comimms, the fiinotkm 
of which la to produce and distribute a baaio hveh 
hood m neoesBities to the entire population Hue 
organisation would operate without money dia 
tnbutuig goods as pioduoed without selling them 
It would be reonuted oompulsonly by toe iHiole 
youth of the nation from school leaving age and 
wouhl utilise the frill advantages of soieutifio <!■' 
oovery m mcieaaiiig industrial output and efflownoy 
After eight years service, toe Commoner would 
pass mto the Capitals, m which the ezistuig oqiital 
istw oiganisation of society would peraiBt, limited, 
however, to the produotion of hixunrs and m itoioh 
his previous labours have earned him or her a 
free distribution for life from the Commons of the 
basic neoessitwe of life The Commons would be 
directed by a salaried body of teohnioal experta, 
men of soienae and mvestigators oonoesned with 
the ooQtmuaJ development and frill utibsation of 
improved methods of produotion 

Anunat Brssdiag in the Bntish Bmpus 

Tbs Imperial Bureau of Animal Qcnetios haa 
Jasaed a bulletm of 47 pages by &r F FraaerDaryog 
aa breeding m the Bnbto Empire obCamaible 

from Oliver and Boyd, Edmburg^, or 88 Patemqstor 
Bow, E C , at 1« It summanaes toe present position 
and work m progren m toe breeding (tf flinn aitoQab 
m aH parts of the Empire The first part deals with 
Great Britain and toe Dominions, whan oon d i tkxw 
an mamly tempsrato, the seocmd port with India 
and the OoloniM, whxib are largely in too tnpioa 
Tbs aaon praetioal aapeots of toe breeding of faonea, 
eattla,sbe^pigeandgoataanoansidBnd Beteenee 
ii made to a^ recent devdopmenta aa ipma 
storage for bona Inwmmation, and the foot that 
bnedi of piga dWer in toe nintbar of riba and hmoa 
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m their vahie for bwxn UaeAil Infonution te peperi era on the neete and yoaog of the Allei^y 

gnren regarding aheq) breeding in Britain, Oanada, aalaoaander, the ophk^ g«t«w n a m ei Ahael^ 

Atutralin, New Zeel^ end South Afriee. and the and Dmdnph*, aeooiidary aunul oharaetaca of Bif fb 

varying probkma eaoh ooontry haa to fooe We mikmoaMua, and Pmudu^ trooitw-ehgawa corqplex 

lean that the world’a zaoord for buttar-fat pcoduoticm a oaae of aexual dimorphum 

— I,8U lb u a year^ia held by an Auatralian 

Shortham, that Romney Manh dieep are soooeadlil Strength of Sfdrita 

m New Zealand, and that oamdbree^ia developed Ab » weU known the Fmanoe Act of 1016 pro 

by Qovernment m the Sudan Zebu oattle and vided that whera by reaaon of the hi{^ temperature 

buflaloea have been intoodnoed foom India into the or strength of apinta the ordinary Sikea hj^drometer 
West Indiea, Tanganyika and Bntidi Quiana Cattle not appboable. the strength may be aeoertained 

suitable for the trc^ioa oan probably be produoed by by means of the aiqiplemental Sikea A hydrometer 
oroaaea between aebu and oertam Ehiropean breeds ni^g tabloa idwit ifled aa II and IV prepued by the 
Suoh croasea between aebu oowa and Fneaiaa. bulb ute Sir Ekiwaid Thorpe when prkwipal of the 

have produoed a aatiafaotoiy breed m Tnnidad, but Government Laboratory Under the Stnngth and 

Knahna Valley aebu m Tanganyika cromod with Weight of Spinte Aaoertainment Regulattons 19S0 
Devons or Aberdeen Angus give mtraotable aiumala when the ■«>»«> oonditiona of high temperature or 

unsuitable for domeatio uses strength i^pJy, the use of a forther nipplemental 

Sikes B hydrooneter is permitted When this m 
N atiatial lasnnite of Agncultunl Botany uaed without the poiee marked A attaohed. Tables 

Tnx fourteenth report of the National Institute V and VI prepared by Sir Robert ^bertson are 

of Agnonltural Botany records oonaiderable progress applicable Tabtoa n, IV, V and VI have been 

m the aeleotion and multiphoation of improved oropa under the authority of the Gommiwionen 

Sxhauative teeta of yield of many farm and gai^ of HJd Ciutonu and Excise m one volume at 

planta have been made m dillerent diatnota and ®d (l^mdon H M Stationery Office) the 

authoritative oompanaona of vanetiea are now avail ordinary tablea I and lU are pnnted m a separate 
able Oonaidemble rasearoh is being devoted to vohime The tablea cover temperatuiee frwn 30° 
problems of seed teating, and a large number of *o *0®* 
routme teete have been made for other mvestigatora 

The olaaaioal potato tnala at Onnakiik, Lanoa, seem laaututioa of Petreteum Gcotognts 
to have auffiered ilcom severe olnnatio oonditiona but Thx sununer meeting of the Institution of 
the work on potato synonyms progresses satisfantonly, Petroleum Technologists will be held m London at 

and should do much to protect the farmer and the Royal Society of Arts on June *0-99 The pro 

gardener from imfair exploitation The head cdQoe gramme oonaists of a aenea of piqiere, available in 

of the Institute is m Huntingdon Road Cambridge, advance, on general topics which will be aubmitted 

and a very oloae oo-operatimi is maintained with for diaouasion The subjects of the first day’s 

related organisations diaciiasiona are the relation of oil and ooal to the 

petroleum industry measurement of oil m bulk, and 
Ichthyology in the United Suus the format of the Institution's Journal The Beonid 

Ta» twentieth anzuvenary number of Copen (No *0 » of wports on the pro 

4, Deoember 1989 Amanaaa. Society of lohthyolo of naphOidogy , the Reflnmg and Chamioal 

gwts and Herpetologists), ariuoh deals with Section under the ohairman s hgi of Dr F H Qamar, 

reptiles and s»npt,ih.si« , u dsdicatad to ite founder, ^ occupy the mommg aeesion, while the Field 

John Treadwdl Nicholls In it are mcluded many Teohnolo^ Getdogy and Qeaeiml Seotions, under the 

interesting and valuable p^ien notable among chairmanship of Mr A Beoby Thompson, will take 

them being 'Deep Sea StomiatoidFHhes by William up the afternoon session During the ooune of the 

Beebe, mwhioh one now genus and ei^t new speows «uual dinner on June 39 the Redwood Medal of 

ate deeonbed ftom the Besmuda Ooeanographu the Institution will be presented to Dr David White, 

E ypsilitio"* of the Department of Tropical Beeeaiub of the U S Qeologioal Survey, lAio m known for b» 

of the New York Zoological Society These were ■tudies m pabeobotany This medal is awarded 

all ♦■efcen withm the eight drale, the oentie of biennially, and is given for oontributiona to our 

which IS at let 39* ir N long 64” 86' W , 9* miles knowledge of petroleum technology 

south-south west of Nonsuch BAmnida 

barbels of some of these fishes are very peouliarj one RodreisUer Medical Psllowships 
of them, belonging to UUimoaiamuta imni6dw gen Tan Medical Risaareh Oouncil announces that, cn 
at tpjooY , has a barbel m e s a ur mg 417 mm m b^ialf of the Rockefeller Foundation of New York, 

length (man than ten tones tha length of the fish it has made the following awards of travelling feQow 

iteelf) Otbw papers on fish are by Albert Eide Fan, dupe tor the acadendo year 1984-36 t lb 1 A^ 

Oeoige 8 Myers, E W Oudger and G M Breder, Jr demonstrator m anatomy, Unnrersity of Bdmbuii^ 

A new snake firam Panama ia d ssenbad by E R and clmioal tutor m surgtiy,^ Royal XnAimaiy, 

Dunn and'afoere is aa intensting artiole on the Edmbui;^ , Mr I A Andenon, house phyvoiaii, 

anmamlF of rattlesnakes to tiwir venom by A A Royal Infirmary, Aberdasn ; Prof p O Oastkr, 

Niohol, Volney Dong^ and Lewallyn Pack Other i mfrienr nf pbjnnln[tir. flt Ttfiingn's TTnllimi. Tll sik inir . 
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•ad Kt rirtaat phyriowui, Royal Inflimuy, Qlaigow . 
lir W H Owlaa, reaideBt iiMdiaal xegiitnr. Queen’s 
Hoqntal, Bimungiham ; Dr H L Sheehan, lecturer 
m pathology. Vnivafidty of ICanoheeter. Mr C 
Witeon, aewitant m pathology, London Hospital 
Theee feUowshipe are awarded to graduates who hare 
had MOM tinunlng m researoh work eithar m the 
primary MHooea of medusae or m olnuoal mediome 
or aoigeiy, and who are likely to profit by a period 
of woric abroad before takmg up pontiona for higher 
teaching or reeearoh m the British Islee All the 
follows appointed thie year will work at oeatres m 
the Umted States 

latsmadonal Cottncd of SctenuAc Unions 

Tn Ihtemataooal Coonoil of Sousntifio Unione will 
hold its tnenmal meeting at Bnusela on July 8-14 
At the last meetoig, m 1031, the title of the oigaaisa 
turn was ohaaged focnn that of the Ihtemational 
Research Council to the present one and the statutes 
were revised to give greater fteedom of action to the 
mtematumal umoos On the present occasion each 
of these umons, r^nesttiting astronomy geodesy and 
geophysios, ohamutiy, scientific radio transmission, 
physks, geography and biological science will com 
munioate an aooount of ita cuitivitiea during the past 
three year period Addresses will alao be given by 
Dr D la dour on the International Polar Year 
1983-38, its aims, methods and some preluninary 
results, by Oeneral Q Pemer, on recent mter 
national detenmnations of longitude , by Dr E P 
Hubble, on the exploration of space and by Prof 
H R Kruyt on eleotnoity and hydration of colloids 

A HosaUBT Researoh Studentship of the Royal 
Society has been awarded to Dr Bamet Woolf for 
r e aeareh on baotenology and immunology 

Sib HabotiP Habtlby, chairman of the Fuel 
Research Board of the Department of Soientifio and 
Indnatnal Rasearoh. is mviting a number of scientific 
workere and mdustnallsts to mqieot the worit m 
progress at the Fuel Research Station, River Way 
Bladkwall Lane, Bast Oreenwioh, S E 10, <m June 35 
Tbs ftmotkiii will be generally similar to the annual 
vwitation of tiie Nationid Pliysioal Laboratory, but 
it M tha first of Its kmd to be held at the Fuel Reeearoh 
Station. 

A somiTino eommittee to aasist the director. Dr 
Louie Martin, has been fenped at the loetitai 
Pasteur, Paris, ooudstmg of MM J Bordet, director 
of the Instotut Pasteor of Brussete, and Mobel pnse 
man) Q Bertrand andF E P Meanil. members of 
the Instttat do Frsnoe sad Aosdteue de MMeoms , 
O J H MiooOs, pro fa raor at the OolUge ds France 
and Hobal pmeman , A J B Yetsm, dueotor of 
tha Instituts Pasteur of Indo<ClhiDa , and A Borel, 
dheotor of the Institut d’Hygitee at Strasbourg 
Farther memfaears msy be eppmoted latw 

Jkx the ssvanteenth annual meeting of the 
Ameriaan Sooisty of Zdithyologists end Herpetok- 
ghts. hsUin Mbw York onlfaiy lO-li, die foUowing 


were eleeted offiocn for the caaolng year 1 Hmeturff 
Pnndmu, Leonhard Stejnegiraad John T Nkbobt 
PnndmU. Oari L Hubbs, Fmw Prtndmtt.I>t E W 
Oudger, Dr Francis Harper and Cliflord P(qMt 
Storttary M Ckaham Hettmg t Tnatunr, A. W 
Henn , SdUon, Carl L Hubbs and Helea T Qalge 
The next meeting of the Society will be held m 
Pittaburi^ in May 1935 

MWSBS A OALLBNKAltP AITD Oo , LtD (17-39 
Sun Street, and 1-8 Clifton Street, Lmdon, EOS) 
announoe the introduetum of a new type of all glass 
syringe for medical use It le ooostmoted of pyrex 
g^aee m various sues, and is provided with etafaileee 
steel needles Copper coated glaeewere — beakers, 
flasks etc — ^is also supplied by this firm The copper 
IS eleotrolytioally deposited on the outside and the 
advantages claimed are rapid distnbutKm of heat and 
saving of the hqiud should the glass oraok 

Afpuoatiomb ara mvited for the following appoint 
ments on or before the dates mentioned — A leoturer 
m mathematuM and ph 3 ' 8 ios at the Portsmouth 
Munioipal College— The Registrar (June 35) Part 
time leoturera and matruotors m engineering welding, 
eleotnoal instaDstion eto at the WiUeaden Teohmoal 
College Denxil Road London N W 10 — ^Tha Pnn 
oipal (June 85) A professor of botany m the Egyptian 
University — The Dean of the ]< acuity of Souaioa, o/o 
The Director, Egyptian Education Office SO, Yiotona 
Street, London, B W 1 (June 35) A head of the 
Women B Department m the Wolveihampton and 
Staflordahue Teohmoal Ckllego — ^Tbe Clmk to the 
Govemon Education Offices, Wolvsdiainpton 
(June 85) A lecturer m botany and a leoturer m 
soology at Armatrong College, Newoastle upon l^me 
— ^The Registrar (June 36) A teaoher of ohemistiy 
at the Doncaster Teohmoal College — ^The Secretary, 
Education Offices Doncaster (June 87) An assistant 
civil engmeer to the Air Ministry — ^The Seoretaty 
(S 3) Adaetral House, Kingsway, W C 8 (June 38) 
A metallurgist to the British Non Ferrous Metab 
Researoh Aasooistion — ^Tbe Secretary, Regnart Build 
mgs, Eiiston Street London, N W 1 (June 80) A 
lecturer m soienoe at the Gordon Memonal College, 
Khartoum— The Secretary (8ir/C A), Board of Eduoa 
tion, Whitehall, Lmdon, S W 1 (June SO) An 
aanstant lecturer m electrical engineering at Um 
venity College, Notting^uun— The Registrar (July S) 
A researoh aauetaot m soil soknoe m tiie Department 
of Agnoulture, Univenity of Cambridge— The Seote* 
taiy of the School of Agnaulture (July 8) A field 
offloer for mvesti|pstioiw on Braxy him discs see of 
sheep and a junicw researoh offloer for mveetigatfone 
on awme erynpelae at the Institute of Animal 
Pathology, Univemty of Cambridge— The Direotor 
(July T) A profoaeor of aooial anthropology m tha 
Univenity of Cape Town — ^Ibe Hi^d^ Commiasioiiar 
for the Union of South Africa, Tkafidgar Sijuara, 
London (Aug 15) A Regius profoseor of nudwifiny 
in the Univasity of Qlaegaw^Tlie Private Secretary, 
SoottUi Office, Whitehall. Lendon, 8Wl A 
ohenurt at the East Mailing Research Station. Kent— 
Hie Secretary 
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Letters to the Editor 

[TKa Edttor does not hold htmodf reoponotblo far 
optntono expreoatd by Aw eomapondonU NetAet 
can he undertake to return, nor to eorretpond unth 
the wntera of, rejected manuocrtpU intended for thu 
or any other pt^ of Natdux No notice u Udeen 
of onoMymoiw eommwntooltoru ] 


Early History of Mcndelieff's Periodic Law 
Tbs Btatoment appears m Natubb of April 2S, 
p 656, that MendolMTs first table, published in 
1871 bean a remarkable resemblance to that of the 
present day As a matter of fact, Dtmtn Ivsnovitoh 

Mendel5efl began hia invostigations on the oorrelation 
of ohemioal properties with the atomic weight of 
elements in 1868, and suooaaded m evolving the 
periodicity of this relationship at the and of that 
year He printed the first periodic table m the 
middle of Februaty, 1869 an follows 


As sttm^ of s lydem of tiasintB 
bued on thdr stninle wolsht and ehamlaal nwmUanM 


H 


U 


r* - M Bu- 
rn > Co - M Pd - 
I Cn - U 4 As - 

B«-S41te-M 7n-«S2 Od- 
B-llAT-STdr -flS Ur- 
c-iau-ta T-70 Bn- 
N - 14 r - SI As - 7t Bb - 
a»lB8-3S B«-7«4Te- 
V-lBCI-8SBBr-80 X - 
■ 7 Hs- S8K-8S Bb-8S4C(- 


Mnndoldefl prepared his first essay, Ckirrelation of 
the Properties with the Atomic Weight of Elements' , 
early m March, 1869 intending to communioato it 
to the Russian Chemical Society (which was founded 
on October 26 1868) at the meeting on March 6 
Illnees prevented him from attending and the paper 
was ra^ at his request, by my father, Nikolai 
Aleksondiovid Menschutkm at the time professor of 
analytical chemistry at the University of St Peten 
burg Mendeldeffs memoir was pnntcd m the first 
volume of the Journal of the Rueeum Chemteal 
Society (1869, pages 60-77) it oontains the same 
table as that pnnted above, the enunciation of tho 
ponodio law and tho deductions (a) that the atomic 
weights of some elements must bo altered, to fit mto 
the table , (b) that undisooverod elemehts exist, 
filling up the vacant plaoee of the table 
Contmumg his woric on that subject, D I 
MendoMeff oomimmioated fiirther results on August 
8S, 1869, m a meeting of the Seoond Congress of 
Russian Naturahsts m Mosoow This canmnmioation 
was published m the Transactions of the Congress 
(pages 62-71) under the title ‘ On the Atomic Volume 
of Simple Bodies” Mendel6efl recogniBed the nn 
portanoe of thu penodioally changing property of 
elements for their oloasifloation, gave the fol 
lowing table- the prototype of all later periodic 
tables 



Fe Co SI 
Bh Ba Fd 
Ft Ir Os 


In the text, this table u oompleted by the heavy 
metals Au, Hg, Tl, Pb, Bi Element^ the atomic 
weights of whum were not known with aw degree 
of oertamty, such as In, Th, U, Ce, are left out 
I do not propue fiirther to follow up MendeMofTs 
work here, only mentioning hu oommnnicatKm at 
tho meeting of the Russian Cbemioal Society of 
December 3, 1870, m which he divided the elsnMots 
into the penoda, rows and groups, now familiar to 
all students of chemistry He also made here detailed 
predictions of the prop^iee of undisoovered elements, 
which were verified m the years 1875-86 through 
the discovery of gallium aoandiiim and germanium 
Thus Mondel5efl s periodic table actually antedates 
hu periodic law and received its modem form m 
1869 not m 1871 

B N Mbsbobdtubt 
Doroga v Sosnovku 1-3, flat 76a, 

Leningrad 21 
May 13 

Mesomerum and Tsutomensm 
Tbx recognition of valenoy exchange degeneracy 
as a matter of primary iraportanoe m relation to the 
energy! and reactivity' of organic molecules makes 
it the more neoessaiy clearly to mdioato the nature 
of tho conception It envisages both completely and 
inoompletoly degenerate states oollootively oalled 
'mesomeno' states , and these states are described 
by first setting up unperturbed struotures', which 
oonospond to olaasiosi chemical formuln but (accord 
mg to the theory) not exactly to reality and then 
'oorreoting' these atraotures by suppoaing them to 
undergo a perturbation*, tho nature of which may 
be mdicatod by auxiliary qymbols 
The idea appears to have gained some ground that 
the conception of the mesomerio state u unnecessary, 
that the imperturbcd structures ore all that exist, 
mid that those pass mto each other like tsutomendes 
but much more rapidly , the great frequency of mter 
change accounting for the energy effect If thu view 
has arisen from the use of the expression resonance , 
a long oooepted synonym for exchange degeneracy, 
then it must be adnutted that sai analogy has been 
suggosted which was never mtended (the real analogy 
underlying this terra is a mathematical one) 

It u a oharaoterutic of tautoqicno systems that 
forms exist which clearly oorreepond to aemurate 
molecular states, because each molecule spenu the 
whole of its life partly m one form and partly m the 
other, and only a proportionately quite insigoiflcant 
time m the actual process of transition If, however, 
m any of the most typical oases of 'resonance', we 
attempt to mterpret resonance energy os a tauto 
mensm of unperturbed states, the firequenoy of mter 
change which it u necessary to assume m order to 
account for the energy effect u often so great aa to 
require that the molecules must occupy their tune m 
changing, and cannot remain quiescent for significant 
ponc&ineitherofttie assumed states, inothwwoids, 
the term 'state' loses its moan mg m reference to the 
only states which tlus theory rBoogmses Theanumed 
frequency of valency mterohange is, indeed, of the 
same sort of msgnitwle as the firequenoies irtueh are 
attributable genbally to oombmfid elaohrons, aside 
altogether from valenoy reeonaooe. Ibere can be no 
physical distmotum, therefore, between resonance 
vibrationa and other electronic vibratwna, and it 
follows that the unperturbed structures, m whidi the 
resonance vibratioiu ore absent by assumption, sre 
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unnal they are of the nature of intelleotual scaffold 
mg, and only the mesomeno state is real The 
additional elsotronio energy associated with resonance 
naturally implies an altered wave Amotion but the 
reasona wl^ we do not assooiate this energy diflerenoo 
with a definite frequenoy along a definite path are 
quite analogous to the reasons for not reverting to 
iMhr orbits in the description of molecular structures 
generally* 

The energy evidence proves this point' and the 
reaultB of mft» red spectroscopy and dipole moment 
measurements supply important confirmation* it 
may, however, be worth notmg that the thesis is 
neoessary also on qmto elementary chemical grounds' 
For this puipose any simple problem of reactivity in 
which mesomonsm plays a leading part will serve 
and we may, for example oonsi^r the fact that 
aniline is a weaker base by about a million fold than 
a primary alkylomme such as methylamine or tert 
butylamme Tlie neutral unperturbed structure for 
amlme, NHg-G«H, requires a basicity of about the 
same order of magnitude as that of a primary 
alkylamme , and the three dipolar unperturbed 
structuTos which may colleotively be represented 

all require a basicity (for ammonium 
salt formation) of aero If we were to try to aoooimt 
for the small basicity of amlme by postulatmg a 
tautomemim too rapid for diroot detection, between 
these unperturbed struotures oonsi 1< red as molecular 
states, we should have to assume that the substance 
exists practically mtirely in the betaine forms — an 
obviously untenable hypothrais The only way to 
avoid this difficulty would bo to increase the asHtimcd 
rate of mtemhongo to such a degree that the molecules 
would almost always fail to remain in the more basic 
form, NHr-0«H| for the duration of a molooular 
coIliBioit , for if this woro true even a high mstan 
taneouH oonoentration of NH, molecules would 
fail to produce a corresponding amount of basic 
reactivity A supposition of this kmd however is 
tantamount to disccoding altogether the oonoeption 
of unperturbed forms os molecular states and 
adoptmg m its place the idea of a state distmct in 
properties from either of the states originally assumed 
^us mesomerism and tautoraerism are difterent 
ooncepts and we must ascribe to the mesomeno state 
something more than a titular position in the physics 
and obemiatry of unsaturated struotures* 

C K Ivaoui 

University College 
QowerStreet WC 1 
May 24 

m 1, set less 

as 
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Kmctics of Rcacnons of Heavy Hydrogen 
Taa pubboatoon, recently, of two notes' oonoeming 
the reaction of heavy hydrogen and oxygen at 
elevated temperatures suggests that it may be of 
interest to ipention briefly experiments which have 
been m progress m this laboratorv diinng the past 
few months and which have bod for thw object 
the possible confirmation or eluoidatiim of the 
medhinusm of some oham reactions A search has 


also been made for examples of reactions mvolving 
the quantum meohanioal leakage of H and of D 
atoms through potential barriers 
At room temperatures and with excess hydrogen 
H sad D atoms produced photoohemioally react with 
oxygen raoleoiilee at exactly tho somo speed With 
excess oxygen under tho same oonditionB, there is 
a difference (30 per cent for a 66 mr cant mixture) 
which IS duo solely to collision frequenoy factors 
between the mercury atoms and the H|, HD, D, 
and 0| molecules Similarly in the hydrogenation 
of ethylene and of nitrous oxide and in the r^ootion 
of copper oxide by atoms there h no differenoe in the 
velocity of reaction of the two isotopes 
At higher temperatures in tho hydrog^ - oxygen 
reaction whore ohams are propagated separation 
occurs for example at 339° C With a pressure of 
6 mm of a 2 1 mixture the ratio of rates of reaction 
for a 66 per cent diplogon mixture is 1 26 1 falling 
to 1 10 1 at 421° Iho difference m probably due 
to tho participation of hydrogen molwulos m the 
chain In the hydrogpm - mtrous oxide reaction 
where chains are also propagated and tho slowest 
now mvulvcH tho reaction of a hydrogen atom there 
IS no sejiaration whatsoever With etliyleno there 
IS no separation and no chain propagation Copper 
oxide IS reduced at different speeds with heavy and 
with ordinary hydrogen molecules the separation 
decreasing with mcreasmg temperature , for example, 
the ratio of rates for a 47 per cent mixture are at 
166° 1 26 at 201° 1 17 and at 260° 1 13 
So for as these results indicate therefore tho 
statem nt may bo made that H and D atoms, even 
m roootions roquuing considerable aotivation react 
at tho same speeds in the gas phase whereas, if the 
rate dotormining step mvolves a molecule or the 
mteraotion of the atom adsorbed on a surface, as 
m the reduction of copper oxide the greater re 
activity of hydrogen is due mamly if not wholly 
to the diff rnnue in xoro point energies of tho H arid 
the D muleciiles 

H W MxLViua 

Laboratory of Colloid Science, 

The University 
Cambridge 
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I)onospbenc Height Measurement m the Umted 
Provmces of Agra and Oudh (Indu) 

Thx measurements of the height ot tho ionosphere 
have been taken m India for the lost three years 
by Prof S K Mitra' and his students ui Ckiloutta 
India iH such a big country that the measurement 
at Calcutta alone oannot serve os representative 
values for the whole of India Early this year 
thoreforo it was dooidod to take raeasuroments at 
Allahabad, and the pr^immary observationB are 
suminariaed below 

The transmitter employed was of the conventional 
type sendmg 00 pulses per second of 3 8 X 10-' 
seconds duration Throu^ the ready oo-operation 
of Rai Amamath Agarwaf— to whom our thanks are 
due- the receiving equipment was located at his 
reaidenoe m Daiapuij, a diatonee of about 2 miles 
from the transmitter The echoes were visually 
obsen od on a cathode ray osodlograph 
On May IS between 18S0aiida000IBT,the 
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height of the E layer wua found to be ISS km and 
um^ly four multiple lefleotions and sometimea as 
many aa eix were detected Between 19 00 and 10 30 
1ST the uitoneity of the firat reflection often shot 
up to 2 3 tunes that of the ground wave but this 
unusual intensity lasted for about 3-6 aeoonds 
Between 10 16 and 19 20 the intensity of the second 
reflection was found on two occasions to be from 
3 to 4 tunes that of the ground pulse although the 
intensity of the first reflection was only about half 
that of the ground pulse 

Further observations were taken m the early 
mommg hours (6 30-0 30) of May 14 The height 
of the F layer was found to be 270 km m the 
begmnuig and gradually fell to 260 km hour 
reflections were usually present the first was 
always the strongest its inteiwity sometimea beoomuig 
as great as that of the groimd pulse 

The distance between the adjacent reflections 
was always the same thus showing the preeenoe of 
multiple reflections between the earth and the 
ionosphere Measn Mitra and Rakahit* could detect 
the multiple reflections one hour before the sunset 
but we have been able to observe multiple reflections 
ui the morning as well 

It appears from our observations that the E layer 
18 predominant dunng the evening and sunset period 
and dunng the night the ionisation in the lower 
layer becomes too small and up to about half an 
hour after sunrise reflections from the h layer are 
observed 

The work is beuig continued 

O R Toshniwai. 

B D Pamt 

Physical Laboratory 
Allahabad 
May 21 

Mltn and Bskiblt IkU Ut U M ISSS 

■tat «tt p IS 


Effect of Thundentomu upon the Ionosphere 
Mohoantown West Vuguiia USA is situated 
on the western slope of the Appalachian Mountains 
which run m a south westerly direction These 
mountams cause a great deal of vanation m the 
signal strength of the broadcasting stations along 
the Atlantic ooast os received m Morgantown and 
also affect the short wave bond 
One of my students Mr A W Fnend has been 
operating a short wave station here for many years 
Ho mforms me that on aooount of the high hills near 
his home his station cannot be heard m the south 
eastern sector of the Umted States except after a 
tkunderaUmn He can hear the amateur i^ort wave 
stations in the southern States but they can never 
hear him if the weather is fine but after a thunder 
storm he can remain in contact with them for several 
hours 

At my suggestion Mr Fnend mode out the 
foUowmg table from the log of his station It shows 
the times at which the stations were able to hear 


Mufca AIs June >,1081 IS U asi. 

AUuto, Oa June 5 INI 10 S8 p m. 

BslMmiy HO Am. >4 10S1 lOtsn. 


These stations are all located several hundred 
mites south or*9outh east of Morgantown and two 
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way oommunication was never possible under normal 
atmoapheno conditions Mr Friend's observations 
strongly support Prof C T R Wilson s theory t^t 
some of the ionisation m the ionosphere is due to 
thunderstorms Not all of the abnormal ionisation 
arises from local thunderstorms for I have often 
observed moreased ionisation m the Jff layer after 
sunset dunng the wmter months when there were 
no thunderstorms within a thousand miles 

R C CkiLWBU, 

Department of Ph 3 r 8 ios 
West Virgmia University 
May 18 

Sutic Charge on a Galvo-MiUivoltmctcr 
In Natubk r f May 19 Mr H A Bromley men 
tinned the trouble he had expenenoed owing to the 
needle of a millivoltmeter being attracted by the 
olectrostatio charge on tho surface of the glass wmdow 
of the mstniment 

This trouble has been known for many years and 
is usually overcome by wipmg the glass with a cloth 
on which there is a dight trace of glycerine Thu 
so effectually gets rid of the trouble for a httle while 
— when tho prooess has to bo repeated— that I think 
readers of Natubs may be glad to know of it 
Robhbt H Whifpi,b 
Cambridge Instrument Company Lumted 
48 Clrosvenor Place London S W 1 


Velocity of Light 

Thk chief objection which can be raised at the 
present tune to the hypothesis of a continuous 
decrease of the veloo ty of 1 ght is that it is only 
j iMtifled if we admit that the work of Michelson »mri 
Newcomb in the last century is unreliable Now 
thoir determmations made in 1882 agree so closely 
although mode independently with d fferont instru 
ments and a somewhat different technique that, in 
my opinion they are probably very accurate 



Seven years ago I pomted out that the problem 
would be simplified if it were odnutted ^t the 
velocity fluctuates' The arbitrary rejection of some 
observations would not then be required there having 
been a decrease in 1874-1883 and another m 1902- 
1934 An irregular variation, however is of httle 
souDtiflo value it is so easy to fit one to the oboerva 
txms a regular penodic vanation on the otto 
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hand, if it flta all the obiiervod valuea without 
omitting any, would be much more oonvmoing than 
a linear law which ignores one thud of the data 
The remariubly close agreement of Edmondson’s 
sme law of variation' with the observations ocumot 
be ftilly appreciated without a graphical representa 
tion such as that reproduced as Fig 1 , it is signifl 
cant, particularly because of its simplicity and 
beoause the period is the longest possible a sinusoid 
which would pick up* Peirotm s value artidoially 
by a multiplicity of undulations dun to a short period 
would carry no conviction whatever to my mind, 
but the manner in which the graph picks up* (in 
passing, so to apeak) this isolated value of 1902 is 
most remarkable and, in my opinion, convincing 
Such a nine fold oomcidence carmot bo fortuitous 
M E J Ghkuby dk Bray 
40, Westmount Road, 

P Ithom, S E 0 
May 24 

■ Amr Nvkr So S6S0 1027 L AHfotarntt Movrmher 1027 
• Yatorii in 7M May 10 ]0<<4 

Abnormal Permeability Produced in a Steel Wire by 
Loading 

Ubinq the ballistic method previously described', 
reoont investigations have shown that an abnormally 
high value for the permeability of a stool wire can 
be obtained by loading 



In Fig 1, the curve a shows the relationship of 
B and H obtamed by the ordinary method of reversals 
for a mild steel wire of 0 002 in diameter, the wire 
being unloaded Curve b shows the values of B and 
H, also obtained by the method of leveraals, when 
the wire was supporting a steady load of 202 lb (that 
IB, a stress of 18 7 tons per sq inch) 

By means of the ballistic test described', the 
moreaae of induction density AB was obtamed as 
a function of H when a load of 209 lb was gently 


applied Before each application of the load, the 
magnetio intensity was raised to a value of about 
200 gauss and the desired value of H was then 
reached by reversing the exciting current of the 
solenoid many times The curve o in Fig 1 has been 
obtamed by adding the value AB to the corre 
spending value of B given by the curve a It is 
soon that for low values of //, the permeability given 
by curve e is more than ten times the normal value 
of the permeability as given by the curve a 
Loading the wire when it is placed in a steady 
magnetic field of suitable intensity gives rise to a 
very marked increase of {lermoability 

By means of a somewhat different procedure, 
Ewing' obtamed very largo moroasos of induction 
when an iron wire, which had previously been 
stretched beyond its elastic limit, was loaded For 
aniitakd iron wire, however, the effect was very 
much less So far as I am aware the results now giv en 
are the first yet recorded showing the imminse in 
crease of iniluction produced by losing an unfatigued 
steel wire 

1 P Mall 

Th f>Hrtmont of I leotrieal Engmeermg 
University Shcfflold 1 
May 10 

•Naidss Ut 613 Hipt JO IMS 
•PM Tratit 1886 

A Haploid Plant of Ntcotiana sylvtstns 
AiTBMirrs to produce a iniroguiiic fully ilevelopixl 
animal organism have boon unsiicressfiil plants 
ap])ear to be mon cunviniint subjects for this 
purjiost Wo know two androgimio haptoids at tho 
present time and both belong to the gtiuis Ntcotiana 
Oiif was pnxliiced by pollinating a triploiil Nteottana 
Tahacum plant (2n 72) with V Langmiorffi% 

(2» 18) P rom such a phihs a A^irotunui Langadorffit 

androgenic hapleiil with 9 somatic chromosomes was 
produced' liip other androgenic haploid was pro 
duceil by pollinating tho amphidiplnid N glutinoaa X 
N Tabacum N digfu/a with JV Tabacum{2n 48) 
From such a cross an amlmgcnu N Tabacum with 
24 somatic chioinosotnes has been produced' 



lot 1 Aicilknu ivIpmMi 


Rectntly wo produced another Ntcottana haploid 
by pollinating thi P . hybrid bf Tabacum X N 
s^veatns with pollen from ^ aylvestru (2n — 24) 
Considering the former two oases, it seems very 
probable that the haploid thus produced has de\ eloped 
from a sperm nucleus The haploid is a dwarf 
N\cot%ana aylvedna plant with smaller ooUs than the 
normal (diploid) N aylvettru The haploid has two 
chromosomes with small heads, two with large heads 
(subterminal constriotion), four with medial constnc 
tions and four with submedial oonstnotions (Fig I) 
the root tips of the haploid ^lant single cells or 
even whole sectors wore found with diploid chromo 
somal oonstitution — a condition which often occurs 
in haploids 

It IS most probable that this haploid has developed 
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from a aj/lveslru Hperm nuoleua , but it in alao 
poaaible alUiough not very probable that it has ongin 
atod parthenogenetioally from an egg oell having only 
•ylvestni chromoeomea Suob an egg oell oui be pro 
duoed if all the ayhahru ohromoaomes (IS) aoparate 
and move towari one pole while the Tabaeum 
ohromoBomea (24) move toward the other |»le during 
the reduction division m the Fi hybrid The chance 
for such a ohromoaomal distribution during the 
reduction division is very small IVhen we consider 
the fact that parthenogenesis is a rare ooouirenoe — 
only one egg oell (haploid) may develop parthono 
genetically out of several thousands — it seems very 
improbable that our tylvtatru haploid has such an 
ongin 

Detailed morphological desonption of the haploid 
and its oytogei^ioal behaviour will be given else 
where 

Dontcho KosTorr 

Institute of Genetics 
Academy of Sciences of U 8 S R 
Lemngrad 


‘KosM^^Sootcho An Andnsmlo StceHoM HspMd 1 MI 



Influence of Thyroid Preparations on the Plumage of 
Birds I 

In an « arlior communication’ wo described oxpori 
mcnts on the siipposod inHuenco of the thyroi 1 
hoimuno on the moulting niochanism of fbathem in 
ac]uatiu birds whiih mamfeated very striking resist 
anoe to thyroid feeding and to the injection of 
thallium acetate AfUr controlling the thyroid 
preparations which produced th< shedding of feathers 
m hens and ca wed metamorphosis in tadpoles the 
thyroid glands of ducks and geeso have bo«n ex 
ammod The great differcnoc observed between them 
and tho thyroid glanl of the chicken was found to 
be due chiefly to diffcnnt anatomical structure and 
to tremendous d \olopment of the corpusoula 
opibranchiaha (corpuscula epithelialia or para 
thyrooidea of other authors) in ducks and geese 

It seemed to us therefore that tho corpuscula epi 
branohialia may have a neutralising effect on the in 
fluonoe ( f thyroid in our experim ntal aqtiatio birds 
It 18 also possible to presume such a neutralwuig 
influence m the testis hormone of drakes sw suggested 
m the interesting publication of Mr K Ueorgo Jai^ 
of the University of Wisoonsm in Poultry boienoe 
rofemng to testis enlargement and thyroid admuiis 
tration m ducks although wo used in our experiment 
both male and female ducks 

Boanng in mmd this possibility we repeated the 
experiment now with a uniform batch (in regard to 
origin age and so on) of hens divided mto four groups 
troated as follows (1) fed with thyroid preparations, 
(2) fed with thyroid preparations and given injections 
of extract (in Rmger s solution) of corpuscula 
mibranohialia of geese and ducks (3) fed with 
thyroid preparations and given injeotions of testis 
hormone prepared from drakes testes and (4) a 
control group given injections of Ringers solution 
only and moluding other hens without special 
troatment 

The result was again very striking While hens 
of the first and third groups began on the 8-9th 
day to lose their feathers and on the 12th day there 
were all the symptoms of severe moultuig, the group 


injected with the extract of corpuscula epibrsnohialia 
as well as the control animals remamed quite rcautant 
to thyroid feeding 

Thu expenmmt was repeated twice with the 
same result and at the same tune histological examina 
turn was made of the eorpusoula epibranohialia 
Some interesting results were observed , for example 
tadpoks given a very small dose of the extract of 
corpuscula taken iVom geeso died on the second 
thi^ day but the control tadpole fed on gooses 
thyroid gland and other thyroid preparations 
continued alive and active 

A detailed report of these experiments u in 
preparation 

R PrawoohxAski 
B Slizvnski 

ZootM hmoal I abomtory 
Jagt Homan University 
Cracow Poland 
May 20 

XATinu in 4S« Sqit » IMS 


Energy Spectrum of Positive Electrons ejected by 
Radioacuve Nitrogen 

Tkx volooitiee of positive electrons omitted by 
boron when bombarded by a partioles of radium C 
with a range reduced to 6 3 om wore mvestimted 
by the magnetio fociuing method, the eleotrons Ming 
detected by oomcidenoes in two contiguous Geigor 
Muller oounters’ The measurements could only be 
» xtended up to the value of Wp 7800 The energy 
dutnbution obtamed is shown m Fig 1 For each 
point of the curve 100-200 positive electrons were 
oountod The natural background was 20 per cent 
of the measured value 



The shape of tho curve m similar to that for the 
P spectrum of radium E The lunit of the spectrum 
corresponds to about 1 3 X 10* ev A sunilar energy 
distribution was found by Anderson and Neddermeyer 
m the case of carbon bombarded by diplons* Thus 
the half period* and the energy speotnim of positive 
eleotrons of radioactive nitrogen do not depend on 
the method of its production 
The most probable way of produoing N** m our 
experiments may be aasimied to be 

,B‘* + .He«-tN“ + ,n‘ 

while m the ease of Ciraiis and Launtsen, measured 
by Neddennejrer and Anderson the supposed 
reaction waa 


^»* + + ,n* 
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Thus, Btarting both from |B‘* and i>om ** one 
gete the same kind of radiocMstive nitrogen tN“ with 
the same oharactenstio oonstants 
The energy distribution m tho caso of aluminium 
and magnesium h similar to that of the p Kpectnim 
of thorium C + C ' the limit lymg above 2 x 10* e\ 
A J Alkhamow 
A J Al ICHAMIAN 
B S UzKnKPow 

Physical Tochniral Institute, 

Leningrad 
May 13 


I Sbl Feb 10 lOM 

s Id HondaiMn Matcsb in 6S0 April 7 IIFU CimDeand Uiri 
Pkm Rn « 430 1S34 


Absorption Spectrum of Dutomic Arsenic 

A OTW systim of some < ighty absoqition bands 
has bein discovered m tho sp ctruin of arsonio 
between 2200 A and 2750 A whirh can be definitely 
assigned to the diatomic molciiilf This ineludes the 
five faint fluoresienoe bands obsened by Kosen* and 
tentatively ascribed to As, Tlio whole system bears 
a striking resemblance to that of F, mvestigated by 
Herzberg* where At?' is about 760 em ' and AO 
470 cm A prolimmary analysis gi\es for arsenic 
AO values that are about 420 cm * for the lower 
and 270 cm ‘ for the upp< r state TIk vibrational 
levels of both states convirgo very slowly 

Tho omission speotriim of phosphorus is attributed 
by Horzborg to a *£j+ ‘E»+ transition in which the 

upper potential curve is orosseil by another possessing 
a flat minimum and a lower boat of dissxiation 
which 18 cither a 'Sn'*' or a *n« state ihis causea 
prediasociation in the upper and perturbation of tho 
lower vibrational levels of tho ntato The graph 
of the AO values of nur arsenic InukIs shows a dis 
continuity at v =>4 which appears to represent 
perturbation similar to that olwerved by Herzberg 
O F OlBSON 
A Maotartanf 
(C ommonwealth Follow) 

Department of Chemistry 
University of California 
Berkeley, California 
May 16 

■Ronn X rkm U 6S 1BS7 

•Henbnri Natvu 1M 233 Am IS ISdO Ass PAw (0) 
U 677 1312 


Bands of 'Heavy* Acetylene m the Near Infra-Red 
Thx mfra red spectrum of acetylene prepared from 
calcium carbide and 63 per cent heavy water has 
been examined photographically up to 12 000 A witli 
a 4 m absorbing length at 2 atmospheres* Four 
bands have been observed, all of which belong to 
C|HD as indicated by the absence of altematuig 
intensities In spite of the high concentration of 
the heavy water used no bands duo to C,D, have 
been obeyed m this region 
So far, the fine structure of the strongoet two 
bands (1 <030 p snd 1 094 p) has been measured The 
mouKsit of mertia of C|UD in its lowest state was 
found to be 27 00 X 10-** gm cm** From the 
moment of mertia of ordinary CJH, (23 60 x 10-** 

r am *) alone, it is nupossible to get exact values 
both ths C-O and C-H distances It is now 


possible, however by combination of the momenta 
of mertia of <.iH, and C,HD to get an aoourate 
value for both these distances without making any 
outside assumptions (Naturally the nuclear distances 
are supposed to bo the same m both molecules ) 
The result is roo - 1 20S A and roH — 1 062 A 
As C,HD IB not ayimiiotrioal part of the selection 
rules valid for C,H, no longer hold Therefore more 
transitions occur m r ,HD than m (. |H, This fact 
IS illustrated by the aiiompanying table where 
preliminary values for tho origins ol the C|HD bands 
arc enmpmed with the c irresponding t,H| bands 
Tho nomenclature of Mecki • is used with Loohte 


2v, J- V, 
V, t 2v, 
2v, + V, 


671)6 Ol 
6136 
8660 
8410 


9641 cm-* 
9835 


Holtgrevon and Lastwood s' intorpr tation of the C,H| 
bands The combinations 2v( + v, and 2va h v, arc 
forbiddi n for C ,H) tu rording to Dennison s soluction 
rules but not f >r C.HD As will Ik* seen tho strongest 
liand 3va is slightly shifted to thortrr wave len^ha 
m spit) of the larger mass of one of the vibrating 
nuclii wh was ibo band v» + 2v, is appreciably 
shifted to lottg r wave kngths It follows that 
Vs » 3300 cm • v,(«)»2650 (in ‘ against 3277 
and 3230 resiXH tiv ly in ( ,H, Hus frequency shift 
IS somewhat an vlngous t > that oliserved by Wood* 
in tho Ram m sp ptnim t f HDO 
We are pn paring to mvestigalo HDO ( HjD, 
DC N and other heavy mob cules in the some spectral 
region 

Lr HRB7BBKO 

b Patat 

J W T Spinks 


Physikalischos lastitut 
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De Causu PlanUrum 

In a review of Dr Ounthcr s islition of (loodyor s 
Dioscorules in Naicbk of bebniary 17 roferen e is 
mode to (loodyer » translations of Theophrastus, and 
the statement is modi that so far as is known 
the manuscript translation in tho library of Magdalen 
College prepared by Croodyer m 1622 23 w still the 
only English version of De Causis Ploutarum* ' 

It may bo of mterest therefore to direct attention 
to the fact that the text of Book I of Do Causis 
Plantarum with translation and commentary by 
Robert Ewing Dengler was presented m 1927 as a 
dissertation for tho doctor s degree at the University 
of Pennsylvania and was jiubliahed by the University 
among the theses for that year 

R P Bioklow 

Massachusetts Institute of Technology 
Cambridge Maas 
May 16 
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Research 

Wooden Cauklion fram Co Monighan, Ireland A 
romarkable cauldron of wood haa recently been 
acquired by the National Muaeum of Ireland It 
wan foimd at Altartate near Ckmee Co Monaghan 
m 1933 at a depth of 160 cm in a peat bog 336 cm 
above the clay at tlio foot of the depotiit 1 he cauldron 
won undoubt^ly complete when it woa found but 
waa broken by the finder and onlookers The remains 
have been reatored by Prof J Bayley Butler and 
has been doeonbod by Dr A Mahr {Proe Hoy Iruk 
Aead 43 Sec C No 3) Tim diinenMionii are 
openmg 34 cm y dO cm exUmal meaHurement 
4S cm V 40 cm height 28 S cm thickncm 0 9 
cm n ar rira to 2 cm Tim vcseel la now slightly 
ellipticEd doubtlces owing to warping The wc^ la 
poplar , the handle only one remaining of yew The 
caldron m unique owing to the hmdloa and the 
omam ntation on the upper portion The handle 
something between a tnangU and a semi ( ircle ih a 
translation into woe d of the ring handles of the 
well known riveted cauldrons of the late bronze agi 
of Bntain the nbbed luga carved out of the aohd 
wood also bemg rominiscent of tlio metal staples 
found in these cauldrons but the lugs of the 
Altartate vessel art on the shouldtr the diffirence 
bomg due to th( material The ornamentation o in 
sistH of SIX conumtrK patterns with central dots 
encircling thi upper portion Tlie circlw which are 
not clos^ arc connected with each uthtr by tan 
gi ntial bands these bomg a continuation of the bonds 
funning the moomplete circles The concentric 
pattern is a faint rommiscenoe of tht old metal rivt ts 
but has booomt purely ornamental Looked at as a 
whole the pattern has a step character bke a 
debased spiral ornament No similar pattern is 
foun 1 in the Irish bronz age and it seems to b( 
nothing but a clumsy expression of a provincial La 
T6nc art The vessel may therefore be a belated 
descendant of metal cauldrons which ha<l gone out 
among the well to do but lingered among the poorer 
classes The suggested date of early iron age is con 
finned by a pollen analysis by Prof Knud Jossen 

Diving Powen of Whales It is little likely that the 
physiological processes of the larger Cetaooa will tvor 
bewme known from direct observation for this 
reason Mr A H Laurie has felt that it would be 
well worth while to undertake a careful and detailed 
study of the properties of fresh oorcaaeM of the 
Southern Blue and i in whales in the belief that he 
might thereby be enabled to moke tentative but 
nevertheless iiwful deductions as to their mode of 
life The results of his observations and expenments 
( Discovery Reports 7 363 496 1933) provide 

stnkmg oonfirraatiun of the soundness of this belief 
After analyses of the data which he has been able to 
oolleot I^une supports the view — stoutly opposed 
by certain cetologistis— that whales are capable of 
diving quickly to great depths and m rapidly return 
mg again to the surface If this mdeed be true (and 
the Imlk of the evidence soisns to pomt to this con 
elusion) oertam physiologioal considerations of great 
mtorest are mvolvc^ the most important of which is 
the whale a immunity from oaisaon sickness On the 
basis of human performance a whole which dives to 
a depth of 100 metres and stays down there for 18 
minutes will require to i^iend rather more than 14 


Items 

hours in returning slowly to the surface m order to 
avoid this malady Yet all whalers are agreed that 
whales rise from deep soundmgs much more quiokly 
than that Up to the present no oonvmoing reason 
why whales enjoy immunity from caisson sickness 
has iver been put forward A very surprising yet 
exceedingly plausible explanation is now indicated 
by the results of Mr Launes observations and 
experiments Ho haa found that whale blood both 
adult and foetal oontains vast numbers of tiny 
bacteria like oiwwisms provisionally referred to as 
A organisms These X organisms appear to possess 
the power of bringing about some kmd of nitrogen 
fixation with the result tliat excess nitrogen dissolved 
m the blood under extra pressure doss not escape 
from it on decompression and causa caisson sickness 
m thi animal (see also Naturk 133 636 April 28 
874 June 9 1934) 

Adoption of an Orphaned Brood by a Wasp In the 
Entomologist a Monthly Afopuzine for Apnl 1934 Mr 
O h. J Nixon dosoribra the finding of a rudimentary 
nest of Vasfta vulgans oontainmg sixteen colls and 
of about the size of a golf ball The nest was dug 
out from the ground along with the queen and carried 
indoors The queen made no attempt to leave the 
nest until it was indoors and then it flew to a window 
Tht nest waa suspended across the top of a fairly 
large and deep box and after several attempts to 
escape the queen was ultimately induced to adopt 
the new abode and was regularly fed At the time 
when the nost oontamed two ooooons and many 
larvsi of different siEes she disappeared and was not 
seen again Three days later a ijuoen of the allied 
species V permantoa was obtamed, and this individual 
adopted the orphan id brood just as completely as 
if it wtre her own She accepted blow fly puparia 
and ( ateroiUars which she malaxated and fed to the 
brood The experiment was brought to a conclusion 
owing to an accident whioh caused the comb to 
fall and become broken 

Sex in the Myxomycetes A paper by 8 Abe in 
vol I of tJie Soienoe Reports of the Tokyo Bunrika 
Daigaku (Tokyo University Koishikawa Tokyo) 
desonbes some very mteresting experiments on mala 
and fimale gametes of various slime fungi ( On the 
Syngamy of some Myxomycetes pp 193-202 Jan 
23 1934) The work deals with the planogametes of 
liUtgo aeptuxt Enonema aureum Didymtum nignpes, 
Physarum emtenforms and SttmoniUs fusea It was 
observed that one of the gametes (the male) moved 
towards the other and the two can be further 
differentiated by stamuig reactions Neutral red 
saframno neutr^ violet methylene blue and oreayl 
blue all stain male and female gametes different^ 
The female gamete has a positive charge whilst m 
male w negative 

Ic« in the Arcbc Scat. The survey for 1938 of loe m 
the Arctic Seas {Itforkoldene t da Arktiska Hava) by 
the Danish Meteorologioal Institute shows that 
unusually favourable omditions prevailed ui the 
Barents and Greenland Seas where for the greater 
port of the year the loe was well to the north of the 
average limits Off Spitsbergen there waa no loe 
to the west in wmter a^ spring or from Uie middle 



June 23. 1934 


NATURE 


953 


of June through the summer and autumn The north 
coast was olear from May untd August and the east 
coast was almost clear m August Novaya Zemlya 
was almost olear ui July and entirely cloar m Au^t 
m which month liranz Josef Land was aooesaiblo in 
open water Not during the last 34 years have 
conditions been more favourable on the east ooast 
of Greenland In March and April the edge of the 
pack was 12U miles west of its nonnal position and 
by Atwist the whole coast between lat 70° N and 
Cape Farewell was olear of ice Tlio coasts of Iceland 
were fVee throughout the year On the Newfoimd 
land Ranks loc was rare except in May Oavis Strait 
was unusually clear in most months Hudson Strait 
was almost olear in August On tht other hand 
oonditiona were severe in Boring Strait and the 
Beaufort Sea and towards Wrangel Island North 
of Asia so far as information goes the loo was 
abundant but it was mainly new ice The White 
Sea did not olear until May On the whuli it would 
appew that thi outflowing polai drift was chicked 
m the Barents and Greenland Stas and diverted 
towards Alaska and eastern Siberia 

Three Commercial Sands of Canada Several reports 
of the Canadian Department of Mines published tarty 
this year have reached us these ap(M ar to bo mainly 
of interest to Canadians but ont Investigations of 
Mmeral Rosoureea makes a somi what wider 

appeal This pamphlet contains thrm papers all 
mfemng to certam sondstonis thn first is an 
account of a bod of Potsdam sandstone betwein 
Buckingham and Untmoau Point Quebec it appears 
to be a friable sandstoni cosily disintegrated into 
individual quarts grains which are rounded to sub 
angular The authors (L H folo and R K 
Camochan) conclude that this di posit will proliably 
yield a silica sand sufficiently free from iron for glass 
making The second paper by L II f ole reft rs to 
a band of Chazy sandstone at Hawkesbury Ontario 
Tht stone appears to bt hno grauied and strong is 
easily carved and worked and apparently would 
make a good buildmg stone for which purposi it 
appears to have been used for something like a 
hundred years The third paper gives an account by 
8 C hlls of the bitummoiis sands of MoMurray 
Northern Alberta The author holds and has held 
for a considerable turn that the MoMurray dt posit 
of bitummous sand should be regarded as a potential 
source of liquid hydro carbons Thu quantity of 
available bituminous sand appears to bo veiy large 
it IB assumed that its bitumen content is 12} per cent 
and that the petroleum products derived from the 
bitumen would be about 75 per cent by volume of 
the bitumen The author estimates costs of produc 
tion and shows that the material oan bo worl^ at a 
profit, and oonoludes that thd conditions are favour 
able to oommeroial devolopmont of the Alberta 
bitummous sands ' 

Ticatmtnt of ‘Sluma’ m Coal Washing Every ad 
vonoe m technology creates new problomB The need 
fop cleaner coal led to development of coal wash^ 
But coal IS fhable and contains dust which mterferes 
with the effloienoy of most waahmg processes There 
fore the dost may not be pennitted to accumulate in 
the wash water, and tanks are provided whore the 
dust IS allowed to settle and form a slurry or mud 
of portioles of coal and earthy matter Owing to 
the fineness and character of the dust particles the 
olanfloation of the wash water is often difficult and 


chemical preoipitonts ore added to promote floeoula 
tion and deposition of the slurry This may oontom 
moTo water than foci and must bo dewaterod , after 
which it may be used as a low grade fuel or moor 
porated m the slack fed to coke ovons The de 
dusting of coal and the treatment of slumos form 
tho subjects of Memoranda 13 and 14 of the Institu 
tion of Mining Engineers During coal strikes, 
aocumulations of slurry have provi-d luisuspcctod 
foel nsirves of no small importance 

Hot Wire Anemometers. Ihe leoture on these 
instrumtnts and their uhos given at the Institut de 
M5caniqiio dcis Fluids of the University of Paris by 
Dr t G Richardson of Armstrong lollogo New 
onstlo m March 1032 has betn amplihtd by him and 
issued as an Institut pamphlet with the title Les 
Appareils k Fil Chaiid (Paris Gauthier Villars) 
It extends to 68 pag( s and is wi II printed and illus 
trated After showing how the change of resistanoo 
of a wire carrying an olectrs current due to the 
movement past tht wire of the gas or lifjiiid in which 
It 18 plaa il mnv bo usetl to determine the spoed of 
tho fluid he shows how by plcuiing two wires paralh I 
to taih ithir an 1 near together thi sliiltering action 
of om win to the other allows th direction of tho 
motion of the fliiiil to bo determined Tlio offeits of 
to and fro movements of tin fluid and of solid walls 
an also tnvcod The stcond jiart givis on outline of 
the results obtained by those methods for tht motions 
of the ail about thi wings of an aeroplane about a 
tylinder an 1 in th pipes and raviti s of musiial wind 
instruments Rtftnncts to 62 jmpers doaling with 
tho subject an given Tin n are a ft w misprints 
Iig 2 p 16 and Camobell p 67 are ixamples 

Atomic Weight of Cawum Tho atomic weight of 
c«csiuni m usi fop some time rests on the work of 
Richards and Anhibald and Richanls and I<ran9on 
who found th( value 132 61 Aston and Bainbndge 
howevtr found by the mass spectrograph that 
cesium IS a simple t li roent anil Aston s packing 
fraction togethi r with tho convt rsion factor from 0‘* 
to O 16 of I 00022 liads to Ls 132 004 A re 
determination oi the atomic weight by chemical 
methods using eeesiiini from pollucite of Maine Ub A 
mode by O P Baxter and J S Thomas (J Amer 
Chtm Soc May) has given a result m close agree 
ment with that of Aston although sufficient reasons 
for the differenee between their results and those of 
Richards and his collaborators are difficult to dis 
cover Tho ooeium salts wore very carefully purified 
and showed no trace of rubidium or potassium on 
spoctrographic examination Tlie chloride was fused 
in a platmum boat m an atmosphere of nitrog n 
hydrogen, nr various mixtures of hydrogen and 
hydrogen ( hlorido before weighuig The silver 
precipitation mothod with adjustment of fhe end 
point with a nephelomotor, was used Fourteen 
experiments are reported tho average ratio CsCl Ag 
being 1 56063 or Cs 132 603 By rejectmg one 
experiment which gave rather low values tho 
averages are CsCl Ag=l 66065 and Cs-I32 906 
The v^ues for the first seven dotormmations for 
which probably the matenal was of slightly better 
qnahty are CsCl Ag 1 56070 and Cs=^ 132 Oil, tho 
value finally adopt^ being Cb«= 132 01 It is very 
reassuring that the chemical and physical methods 
have been found to agree so welt in this region of the 
atomm weight scale, and that a supposed anomaly 
has been removed 
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Callender’s New High-Voltage Research Laboratories 

T he now high voltage reeoaroh Isborstoriea of vibration galvanometer used in making dieleotno loss 

Callendor’a Cable and Constniotion Co , Ltd .are angle measurements made it essential that, when 

being opened on June 22 by Lord Rutherford, before a testing at any given ftequenoy, the alternator speed 

distinguished company, which will include the Council should bo held absolutely oonstant with variation of 

of the Institution of Eleotrioal Engineers, by spooial load or with variation of such factors as the supply 

mvitation of the president. Hr P V Hunter The voltage It was not found possible to obtam suffi 

laboratories occupy the buildings of the old oiently constant speed regulation with the usual 

Kenamgtoii and Netting Hill Gate Power Station, arrangement of a Ward Leonard set The arrange 

at 38 Wood Lane, W 12 Tho large spcuie and head meat finally selected oonsista of a 3 phase ayn- 

room provided by those buildmgs have made them ohronous motor, drivuig a 3,000 volt single phase 

espeoially suitable for conversion to high voltage alternator through a fluid gear box, which provides 

laboratonos Altogether, 30,000 sq ft of ground a oontmuously variable gear ratio over the above 

floor space have bran equipped as msoarch labora range All this equipment u by Haslam and Newton, 

tones, together with associated stores and workshop Ltd , of Derby From the testing which has so far 

Tho laboratories have been organised and equipp^ been earned out, it appears that this equipment is 

in a manner which will enable research work to be likely to prove entirely satisfactory 
earned out m any ttold associated with tlie frana Thecablelifetmtmglaboratorycontainstransfonner 
mission of oleotrioal power equipment by fintiah 1 homson Houston Co , Ltd , 

Ihe mam hig^ voltage equipment oonsista of two which enables long lengths of buned cable for 66 kv 
transformers by lerranti, each for AUO kva con and 132 kv systems to be tested at twice working 

tmuous output at 000,000 volts It is believed that voltage under conditions which simulate service 

these are tho laigest transformers of this toltagt conditsms Tho two high voltage transfonnera are 

available at present m the industry The largo siee for 000 kva and 1,000 kva respectively These 

of the tnuisformors has boon made neoessaiy by tho transformers are supplied by 3,000 volt smgle phase 

largo capacitance current which is required for cable altematora, direct coupled to 3 phase synchronous 

testing at high voltage These two transformers are motors In adilition to the high voltage transformers, 

Bituat^ in adjoining laboratories which am ISO ft two loading current transformers supply a total of 
long, and 46 ft and 28 ft wide respectively One l.SOO amp , tho high eurrent windings ^mg insulated 

of these transformers has boon moimted on poroelain from earth for 170 kv Tlus imablee cable heating 

insulators, so that the tank of tho transformer can ourront to bo superimposed on the cable oonduotor 

bo raised to a voltage of 000 kv to earth In addition, without mterrupting the high voltage, and m this 

a large opcnuig in the wall dividuig the two labora way tlie cables are passed through penodio heat 

tones enables the two transfomierM to be cunneoted oyolos An unusual feature of this transformer equip 

m parallel or in cascade, thus jiroviduig 1,000 kva ment is that double elootrostatio soreens have bem 

at either 1,000 k% or 000 kv Pho lay out of these provided between the pnmary and secondary wmdmgs 

two labumtories represents a distinct departure from for the purpose of enabling aoourate dieleotno lose 

tho usual practice m high voltage laboratonos The angle measurements to be earned out on cables 

two transfbnnerB have been located in the middle which are buned, and m which, therefore, the cable 

of tho laboratories Each transformer thus oommanda sheaths are neoeaeanly earthed The cables ore 

two testing areas, one on each side In this way, buned m runs of about 200 yards m land adjoining 

it is possible for preparation work to be preset the laboratones which consists of mode up sod 

forward m one area while the transformer is testirm representative of normal London oonditions 

in the other area, with a complete absence of risk In addition the laboratory possesses a large 
to the personnel oonoemed It is a general expenenoe amount of smaller transformer omupment for voltages 

m high voltage laboratones that the preparation up to 120 kv which is used for the development 

time far outweighs the time spent in actual testing of cable aeoessonos such os jomts and sealing ends, 

It has been found, howovor, that the above arrange- and for genenral mvestigations mto the theory and 

mont of the transfonnera makes for efficient use of meohaoism of breakdown of high voltage cable 

the testing equipment dieleotno 

The question of supply to tho transformers received Smaller laboratones are provided for dideotnos, 
very careful consideration It was required that chemistry and physios, and these provide all faedities 

high voltage should bo available at any frequency for a lar^ numbw of mvestigations wluiA arise out 

between 20 oyoles and 70 cycles per seoond At the of the mam leseoroh programmes on ihe high-voltoge 

same tune, the very sharp response curve of the oablee themselves. 


Conversion of Muniapal and Village Wastes mto Humus 

A lthough at the moment many agnoultural mediool authorities on the nmt to be one of the 
k regiona are more oimoetned with the profitable chief factors responsible for tto poor seimral health 

marketing of their surplus produoe than with methods snd want of xesistonoe to disease on the port of the 

designed to moieose crop productwo, nevertheless population In other parts of tiie tropios the mom- 

there are important exeeptwiiB to this general rule tenanoe of the food supply of the people is always 

In India, for ettmple, the food supply of the villages, one of the major anxietiea of the authonties In 

some 600,000 m number, u ms^^y deficient m such oiroumstanoes any praotioable method, by 

amount, while the low quality u oonsideied by many which the local food crops can be improved and to 
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some extent eoaured will at onoe command attention 
Such a method has teoently been worked out at the 
Institute of Plant Industry at Indore m Central 
India The earher reeulta were publuhod by Memn 
Howard and Wad m 1031 as The Waate Produots 
of Agriculture which was reviewed in NATuaE of 
November 21, 1081 In the February number of the 
Indian Medvsdl Gazette of the prosont year Mewn 
Jackson and Wad have successfully applied the Tndom 
method of manufacturing humus from agricultural 
wastes to the conversion of night soil and town 
reftise mto a valuable rompost* 

Durmg 1032 and 1933 town wastes have been 
converted into humus at three oentres — (1) In lore 
City whore the waste products of SO 000 inhabitants 
were dealt with , (2) the Indore Residency enclave 
with a population of 4 000 , and (3) the lines of the 
Malwa Bhil Corps where the numbers are about 1 000 
These three centres are reprew ntativr of a large 
municipality a small town or military cantonment 
and an orthnary Indian villa^ The arrangements 
for the conversion aro very smple an 1 inexpensive 
Tho humus factory consists of (1) a metalled 
service road 20 ft wide (2) a cha^uig trench on 
either side 2 ft doop and 16 ft wide the floor 
and sides of which are preferably made smooth an 1 
impermeable so as to prevent the breeding of flies 
and (3) metalled storage areas at least 20 ft wide 
on which the ripe compost can bo piled in heaps 
until it is sold Tho manufacture of compost which 
takes about a month consists in the proper arrange 
ment and moistening of tho raw materials — town 
and village refuse and ni(^t soil m th* charging 
trench followed by the tummg of th charge three 


- - _ ..a Stnltonr M«pawl and Agrioik 

Uon WaatM ^ tba Ind ra Prooeaa By V K Jackann and Y D 
Wad, with ifataa oo Uw Sanitary Aapart by Ilant-Col J " ' 
Tymil and Uant -CU II A Nlohcdaon Pp »+S plataa ( 


tunes at suitable mtervals An mtonse fermentation 
accompanied by a rapid rise m temperature to above 
50° C at onoe sets m The <»piou8 aeration which 
w ensured by the proper admixture of tho materials 
leads to the rapid oxidation of the organic matter 
and to the destruction of all noxious odours whilo 
the high tem{>ersture destroys tho fly maggots and 
probably tiio ova of helminths and the spores of 
pathogenic baotona a well 

Tho chomioal composition of the final product is 
very satisfactory The percontago of nitrogen on a 
dry basis is nearly 1 per cent wh la the percentages 
c f phosphorus potash and lime are ample Tlie results 
obtained with such crops os sugar cane wheat 
cotton luoomo and vegetables are such that tho 
product finds a ready wlo Tho salo procoods aro 
considerably greater than the cost of manufacture 
and therefore a substmitial profit is obtamod instead 
of the usual loss Durmg tho lost year at Indore 
City for example a not profit of Rs 3 086 was 
obtained Un ler the old method of disposal at this 
centre the net deficit was Rs 4 636 hrom tho pomt 
of view of sonitatic n and public health two of the 
medical officers m (ontral India — Colonels lyrroll 
and Nicholson — record their opmion on the process 
Both consider that the method is likely to prove 
tho most satisfactory system so far employed for the 
disposal of municipal wastes 

Tlio Indoro results ore already beuig taken up at 
other centres m India The process has boen adopted 
by the Military Cantonment at Noomuch and at 
Okara a small town of 9 000 inhabitants m the 
^njab At the suggestion of Sir Malcolm Hailey 
tho Cilovi rnnr of the United Provinces the Public 
Mtalth IXpartment has decided to experiment with 
tho method while tho Public Works Department of 
New Delhi is examining the proooss with tlie view 
rf applying it os a solution of their very sen us 
refuse diMjxwal problem 


Measurement of Noise 


I N a paper road to tho Institution of Elootnoal 
Ln^neers on March 8 Messrs B Ct Churcher 
A J King and H Davies rood a papor on oxperimonts 
on the measurement of noise, with special reference 
to engineering noise problons (see also Nature 132 
860, Sept 2 1933) 

liho authon pomt out that the old conception that 
sounds pan be olassified mto music and noise is unten 
able For their purposes they define noise as iiksoine 
or undosired sound For example, the sound of a radio 
set operated in a room to tho ploasuro of some of tho 
oooupanta may constitute on irksome noise to others 
who wish to converse They disousa the laws govern 
mg the threshold of hearing the relation of the 
magnitudes of the stimuli at different frequencies 
whi^ produce equad sensationa of loudness and the 
relation between stimulus and sensation They 
define the threshold as the largest sound the complete 
removal of rduoh is not detected 

In detennining the threshold, it is essential that 
there is no background noioe The range of fro 
quenoiea ooveied la 100-6,400 oyolea per sooond at 
octave mtenrali to that meaeurementa were made 
at oeven ftequenoies Pomts detecininedan this way 
are oufflciently oloae to define the threohold curve 
The expenmenta were oamed out m the labora 
tonea of Metropolitan Viokers Eleotnoal Co Ltd 


Fifty persons were experimented on and were divided 
into male and female groups At 100 cycles per second 
the finoale group is 2 3 decibels loss sensitive than 
tho male At 800 cycles per boo there is a tendency 
in both groups for sensitivity to decrease with 
mcreasing ago but the female group is now 2-8 
decibels more sensitive than tho male At 0 400 
cycles per see the average Bonsitivitios of the two 
groups aro approximately equal the three oldest 
mates havmg a much lower sensitivity than the 
rest 

The old loudness scale used by the authors and 
the decibel scale are logarithmic soalos of physical 
stimulus Doubt is thrown on tho oorrootnoss of this 
method of meosurmg sound sensation Kxperienon 
has shown that tlie rate of moreose of loudness with 
the decibels above tho threshold is oomparatively 
small at low mtensities and much larger at high 
mtensities Masking and balancing methods of 
measuring the noise were experimentally tried and 
the latter was found much the more satisfactory A 
pure tone was token as the standard sound as it 
M oa^ to spooify and reproduoe accurately The 
prooeduro is to find the physical magnitude of the 
standard stimuhu which pr^uoes a loudness sonsa 
tion of the samo magnitude aa tliat due to the souroe 
under oboervation The judgment of loudnea 




«)quality in much simpler than the estimate of the 
magnitude of loudneM It was most important that 
the responae of the telephones uaed should have a 
linear relation with the amplitude of the disturbance 
especially at high values of the amplitude 

The authors have made raoasuremonts of the 
magnitudes of common noises on various scales In 
what follows, we give them m loudness units Calling 
eero the thr^old of hearing, the tusking of a watch 
at throe feet would bo unity In a quiet s^oon motor 
car It would be 10 Ordinary oonvenation at throe 
feet would be 20, but if m a suburban steam tram 
with the wmdow open it would bo 60 A loud motor 
hom at 100 feet was found to be 100 and two circular 
saws at three feet 160 

The effect of placmg the source inside a building 
IS very pronounced An 800 cycle tone placed m an 
enclosure had a loudness of 41, whilst outside it was 
only 2 4 In making these measurements it is vitally 
important to take the background of noise mto con 
sideration It is a matter of everyday experience 
that one soimd can lirown another A list of typical 


noise levels is given For example, a busy main 
street m a oertain city had a noise level of 22 When 
trams were passing it rose to 63 On a weekday on 
the ground floor of an oflloe m the street with the 
wmdowB open, the noise level was 22, but shutting 
the windows reduced it to 1 1 On a Sunday mommg 
with the windows open it was 0 6 and olos^ 0 2 In 
a dming oar in a tram travelling at 00 miles per hour 
the level was about 60, but in a tunnel it rose to 82 
When apparatus is installed near a mam street m 
a busy city, wo have to consider a background of 
between 20 and 80 In this case a comparatively 
loud noise is soarooly noticed On the other hand, 
when a residential hotel has to be considered, special 
precautions have to be taken The screening effect 
produced by adjacent buildmgs is Bometimes of 
assistance At certam hours of the night the back 
ground may be so low as 1 unit and a much lower 
noise emission would have to be aimed at If the 
problem is to be adequately dealt with m ijuiet 
residi ntial districts some form of enclosure must bo 
used 


Permeability Tuiimg m 

V ARIABLE condensers are now so commonly 
employed in radio roooivers to tuna circuits 
mcluding a constant inductance that the use, some 
years ago, of variable mductanoes or variometen 
with fixed condensers is apt to be forgotten For 
some purposes however tho latter arrangement 
may have considerable advantages A pajier by 
W J Polydorofl‘ refers to the advanta^, par 
tioularly m the matter of selectivity, which result 
from tuning radio receiver circuits m such a manner 
that tho ratio of the inductance to the rnNistanoe of 
the circuit remains oonstcuit These desirable results 
may be conveniently accomplished by a new typo 
of ferro inductanoe The ooil itself is designed to 
have the dosirod performance at the highest frequency 
in tho band to be covered The effective inductance 
IS then moreased to tune to lower frequencies by 
introduomg a magnetic core into the field of tho 
coil As the core is inserted into the ooil, more Imes 
of the magnetic field are intercepted by the core, 
and in effect, the average permeability of the medium 
surrounding the cod increases from unity, for air, 
to a certain maximum when the coil is entirely 
encased in the core henoe the term permeability 
tuning' 

The Buooessffil application of this principle to 
radio frequency oirouits depends upon the production 
of an iron core material having cui appreciable per 
meability at the working frequoioy, but free from 
the property of mtroducing undesirable resistance 
into the circuit For many years, thinly lammated 
iron and stranded oores have bera used for audio 
frequencies while compressed iron dust oores have 
also come mto use for iVequenoiet up to about 60 
kilocycles per second Quite recently oonsiderable 
attrition has been paid to the use of both iron sod 
high permeability alloys for the oonstruction of 
these dust cores, m or^r to obtam the necessary 
high permeability without tlie aooompaniment of 
serious losses at radio frequencies 

In hiB paper, Polydoroff describes the use of pure 
iron reduced by hydrogen as a prunaty material for 
radio oores While hysteresis losses ore apparently 


Radio Frequency Circuits 

vanishingly small at radio froquenoies, the eddy 
ourronts are proportional to tho square of the fre 
quency and to the length of the circular path around 
each minute particle The research desoribed was 
directed at the broadcast frequency band, 660~ 1,600 
kilocycles per second, and in this bond the optimum 
gram size of the iron proved to be about 6 microns 
in diameter This iron powder is mixed with a 
suitable uwulivting varnish and compressed m heated 
moulds of the dmired shajie using pressures iqi to 
twenty live tons per square inch The resultant 
product has the appooranoe of solid iron, exhibits 
fair moohanioal strength, and can be machined in 
the usual manner The effective permeability 
obtamed in such matenals vanes from aixiut 6 to 12 
aocordmg to the pressure employed m tile mouldmg 
process 

The paper describes the use of this type of iron 
core in various types of radio receiver circuit A 
good quality single layer solenoid of small dimensions 
18 used os the mduotance, and the core is made of 
two parts, on outer oyimdncal shell and an inner 
plug, so 08 to omloee tto coil in the position of maxi 
mum mduotance A setm fixed oondenser is attached 
to the end of each ooil, and this is initially adjusted 
to give resononoe at the higheat frequenoy required 
The oores are moimted on a common platform and 
inserted in their respeotive coils by a smgle tuning 
control Provision is mode to move each coil or each 
oore separately m onto to produce synohroniaation 
at the middle of the range 

In receivers mnploymg as many as six tuned 
oiromts, no difiOoulty has been expenenoed in mam 
tammg synchronism and oonatoncy of the mducteioe 
to reeutanoe ratio throughout the whole frequency 
band Hie arrangement u equally applicable to the 
supenonio heterodyne and tlw straight radio 
frequenoy amplifier types of reoeiver, and the 
advantam of the latter with the possibility of 
moreased selectivity may give nee to mterestmg 
developments m the iiituro 

I Feno-Iaduaton sad P stmn M ll t r Tuidiii , Prte Ind Bad Eng , 
Ibf, ISSt 
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University and Educational Intelligence 
Cambbidok — ^The title of Stokoa lecturer in mathe 
matios has been oonferred on Dr M Bom 
Prof E A Owen profeesor of phymoe at Umvereity 
College Bangor of lYinity College has been approved 
for the degree of Sc D 

The subject for the Sedgwick Prize for the year 
1987 u The Application of Modem Technique to 
the Elucidation of Some Specifio Geological Problem 
The pneo is open to all graduatee of the Umversity 
and essays are to bo sent in on October 1 1036 

OxTOHD — The question of the provision of sites 
m the University Park for the extension of the 
science departments which has lately given rise to 
much discussion has bein settled by the adoption of 
certain dooroos by Longregation By thu« it is 
provided that in adibtion to the area at present 
reserved a further area < n the western frontage 
should be allotted fr r such extension when required 
while the remamder of the Park should bo declared 
a pubhc open space This arraiigem nt has been 
approved without opposition th >ugh it would appear 
that if the recjuisite nt gotiations under the provisions 
of the Town and Country Planning Act 1932 are 
carried through the University will to stme extent 
have forgone its freedom of aetiin with nspett to 
the portion not reserved for soienoe 


Tbb following International lAtdy Tata Memorial 
Scholarships each of the value of 1400 for the 
academic year 1934 36 for research work in diseases 
of the blo^ with special reference to leukemias have 
been awarded Dr W Bungeler (Danzig) Dr L 
Doljanski (Copenhagen) Dr M C G Israels (Man 
ohoster) Dr C Oberling (Pans) Dr J Gngelbreth 
Holm (Copenhagen) Dr M O K Jorgensen (Aarhus 
Jutland) Dr R Mner (Ltipzig) Dr I ucy Wills 
(London) 

LEHBTBxniKiT manifestoes by organisations 
represen tmg twenty two thousand American pro 
feesors have been recently promulgated They are 
reviewed in a Press oomrmmyqui circulated on March 
18 by the Institute of International Education of 
New York Speciflo reference to any foreign country 
IS avoided but recent events in Germany are doubt 
less responsible for these declarations whioli do not 
Ignore the fact that the United btates itself is not 
immune from attacks upon academic freedom The 
followmg exceipts are typical American Association 
for the Advancement of Science — Our existing 
liberties have been won through ages of struggle and 
at moimous cost If these are lost or sonously un 
paired there can be no hqpe of continued progress 
m soienoe of justice in government or mtemational 
or domestic peace or even of lasting material well 
being Whether by governmental action, ad 
mmistrative coercion or extra legal violence wo 
feel it our duty to denounce all such actions as 
mtolendsle forms of tyranny Amerioan Political 
Soioioe Association — Every people has the right 
to live under the form of government it selects for 
Itself It IS not for outsiders to object because they 
do not Ilka it But it is reasonable to deplore an 
action anywhere that may be absolutely destructive 
of gams m human progress that have been made 
only by great saonfloe Freedom of teaching is one 
such *’ 


Saence News a Century Ago 

Sir Gilbert Blanc, FRS 

June 26 marks the centenary of the death of bir 
Gilbert Olane FRS who with Robert Lind con 
tnbuted more than anyone else to na\al medicine 
an I hygiene and the welfare of socunon He was 
bom at Blane&old Argyllshire on August 26 1749 
and received his it edioal education at Edinburgh 
under the << lebrattd William Cullen After ibtainmg 
hiH M D dtgreo at Glasgow in 1778 he went to 
London became private physician to bir George 
Ko Iney and accompanied him on a \o\agp to the 
West Indies On his return he submitteil to the 
Board of Admiralty a memorial on th laik of 
t leanliness ventilation and drynoss m ships the need 
for a supply of 1 mon juioe for the prevention and 
treatment of scurvy the prevaleno of drunk nnosa 
the inadfijuate care of the sick aboard ship Uie 
abseme of proper bidding and soap and the need 
f a free supply of modiomoe and other nocessanes 
to naval surgeons In 1782 he left Plymouth with 
Rodney and reinauie 1 un active servioe until the end 
of the War with the Amerioan Colonies during which 
time ho ooUectod materials for his principal work 
intitlod Observations on Diseases of Seamen” 
published in 1786 This book consisted of throe 
parts devoted respectively to the health and diseases 
of the Fleet during tht years 1780-83 the causes and 
prevention of disoasos m fleets and the description 
and treatment of aileotions such as fevers dysentery 
and scurvy most frequently seen at sea Duruig 
the last forty years of his life Blane was frequently 
consulted by the Gov* mmont and others on \ arious 
aspects of jiiiblic hi alth especially m connexion with 
the Navy 

Babbage and Parliament 

In his Fossogos from the Life of a Philosopher 
Babb^;e gives an entertaining account i f the elections 
m which he took part On morn than one occasion 
he was mvited to become a candidate for Parliament 
and on June 27 1834 was nominated for Finsbury 
In proposing his name Mr F O Martin said that 
although Mr Babbage had never been m Parliament 
before that di 1 nut take from his utility He had 
however laboureil to serve the public in other 
capacities and had the honour of being the successor 
m an offlci formerly hlled by the illustnoiis Newton 
Ho was an advocate for the oinanoipatim of the 
Jews and the removal of the disabilities afl cting 
then Dissentmg brethren 

Th can lidature of Bahbogo was not regarded 
with favour in somi {uarten as there were throe 
other candidates , and in the end his name appeared 
at the bottom of the poll with 379 votes while the 
two successful candidates aeouivxl 2 514 and 1 916 
votes respectively In his Passages when recalling 
that ho afterwards doolmod the honour ( f standing 
for Stroud he wrote I was not particularly 
desirous of wasting my time for the benefit of my 
ooimtry The oonstituenoy of Finsbury had already 
expressed their opmion that Mr WaJdey and Mr 
Thomas Dunoombe were fitter than myself to repre 
sent them m Parliament and m that dreision I most 
cordially oonourred 

Travels of Lieut A Bumes 

On June 28 1834 the Atkenamm began a long 
review of the Travels mto Bokhara of Lieut 
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Alexander Bumea tnih the remark that Since the 
days when wa hung with rapture over the pagea of 
Cook a voyagea and felt ouraelvee inapired oy aome 
portion of the enthuaiaam that animated the adven 
turoua navigator we have met with no woric by 
which we have been more mteraated debg^ted and 
matruoted than the travela of Lieut Bumea Bom 
at Montroae on May 16 ISOS Bumea at the age of 
sixteen years enter^ the Indian army He beoamo 
well acquainted with Oriental languages and soon 
gaming promotion, became an assistant pohtioal 
officer and was sent on various misaiona In 1838 
at his own request he was sent on a twelve months 
expedition mto Central Asia By his success m 
this expedition one writer said our traveller at 
once became famous He had retraced the greater 
part of the route of Alexander surveyed the king 
doma of Porua and Taxiles aruled on the Hydaapes 
oroaaed the Indian Caucasus, beheld thr aoenea of 
the inroads of Jengia and Timour and Baber but 
more than this he had detected a new pathway by 
which India mig^t be invaded From ttus journey 
Bumea in 1833 mturaed home to reoeivo the medaJs 
of the (jieographioal Societies of London and Paris 
and th be lioniaed by soc oty Returning to India in 
1836 he was employed by the Govemmmt on a 
mission to Afghanistan and aix years later lost hia 
life in the terrible massacre if November 1841 


Sir James Souths Telescope 
Referrmg to the note in these columns under this 
title m NATcaa of June 6 p 88 J Messrs bir Howard 
Grubb Pamona and Co inform ua that they have a 
copy of the extraordinary poster which Sir Jornea 
South used to advertise the sale of his great equatonal 
teloaeope The oeocmpanying reproduction is from 
a photograph of the poster 
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Soaeties and Academies 

Lowdon 

Physical Society, June 1 O S B 

Qubkh and Habv Bbu. The pressure of radiation 
A historioal statement A brief aooount of some 
eariy experiments on raduition pressure dealing m 
particular with the mvestigationa of Lehedew and of 
Nichols and Hull A H Jay The estimation of 
small ddfetenoes m X ray wave lengths by the 
powder method It has been found possible by the 
use of a miOKmbotometer to determine aoounitely 
the positions of lines at high angles of refleotion on 
a powder photograph With a powder photograph 
of clear oolouriess quartz takm with copper K, 
radiation the distance apart of the two oamponent 
linea of a well resolved doublet was moosuied to 
within 0 0002 om The measurements were then 
ooneoted for systematic man — eooontnoity of speoi 
men absorption of the radiation in the specimen, and 
divergence of the X ray beam The wave length 
difleranoe (Xt— X,) was Hnally oaloulated m terms of 
the given wave length Xj The value of (X,— Xi) for 
copper radiation IS given as 3 833X H STAnroBD 

Hatvixui The action of alternating and moving 
magnetic fields upon particles of magnetic subatanoea 
An explanation of the translatory movement observed 
byMr W M Moidoy m magnetio partidM subjected 
to a multi phase altematmg field A Umous CAzani 
Time scale and electron relay used with a cathode ray 
oscillograph for the mvostigation of switoh gear and 
circuit phenomena £ QwYmn JoMSS Note on 
Ihe hyperflne structure m the arc spectrum of xenon 
The hyperfine struoturea of the Xo i lines XX 9046 
9799 and 9923 are dosonbed and analysed and the 
hyperflne separations of the terms ipt and 2pii are 
derived It is also found that the lines 1«|— 2^ are 
readily self revereod Previous nuclear spui data ore 
confirmed 


Paku 

Academy of Scieocfs, April dO[OR 198, 1667 1644) 
P ViALA and P Mabsao The biology of PumiJiie 
meduUm the cause of the parasitic court nou4 of the 
vine This parasite belongs to the family of the 
Spiusnsoera it forms a new genus near the genera 
Xylana and iSulypa Bobu KAuncamr Gcoecal 
closed Burfooes and the local dimension Obobom 
Kdbbpa Ramified tables of wuemblw Maubiob 
Jambt Systems of two partial differential equations 
with one unknown fiinotion of n independent van 
shies Aimsd MAOimB The mtegral of Kiwieoker 
F Mabty The modnta of the Maolaurm oo 
efficients of a univaleBl nioiion Q Dbdbbamt 
Ph SoHSBBSCgBwaKT Aro Pk Wbhbu The 
statistioal sunilitude ih turbulent movements of 
fluids MAxSaBBCYB The passage firran tile daflagra 
tmg to the detonating regime m petrol moton Jban 
Loum Dwtocohxs The donation and propertiea 
of the centre of gravity m wave mechanics ^Hbiibi 
Mimbdb Reseortiies on the movements oi^ths B 
■tars J QiHABiAiT The munetio electron and 
the correspondence pnmnple of Th Do Dooder and 
J M Whittaker Bhutabd Kwau. A s y s t em of 
real motnoes sduoh mterposc m the theoiy of the 
magnetio electron when placed in qpaoe tone of 
qwotal relativity Pddbbb Vbbitoxki How to 
approach the problems of the propagatkn of heat 
with fixed bmmdariei when the tiunnal properties of 
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the medhun depend on the temperature Albbbt 
Milhoud The eleotromotive force produced by 
the flow of cteem Study of the efleote of variations 
of duuneter and length of tubes forming the jets and 
pressure of the steam on the electromotive forces 
produced The latter may amount to several thousand 
volts I a super heat of 30° C oompletoly suppresses 
the eleotnfioatian N Stoyko The mtorferonoo of 
abort ekotno waves m the case of superpropagation 
F TnoKBa The magnetic properties of motalhe 
oemim, lanthanum and ne^ymium at \ariuus 
temperatures These experiments the results of 
which are given as curves, were earned out on 
exceptionally pure specimens of the motola M 
DoDXBO The preparation of oaloium silicido by 
high temperature electrolysis The electrolysis of 
caloium Bilioate, with the addition of calcium fluoride 
and chloride, mves aUoys of free sihcon and the 
Bihoide CaSii, w proportion of free silicon dimmish 
mg with the temperature J Dbvaox Study of 
the solar spectrum m the extreme infra red Rkn^ 
CousTAL The action of the silent elootno disohaigo 
on oertam phosphorescent substances J P Mathiku 
The confl^ration of some optically active hoxaeo 
ordmsted complex compounds Ivan PEYonha Ihe 
rotatory power of the tartrates of the alkaline earths 
R Abnoui/t The magnetic spectrum of the ^ rays 
emitted by thonumB+C+C +0* RsNi Dobbisay 
A method of capillary analysis MuJC PAUUtTTK 
Bxsthebb The soalcmg of porous bodies by liquids 
Raykono a method of separatmg antimony and 
tm The method is baaed on the use of tnethyl 
olamme, N(CU|GU|OH)t os a reagent I Di^ nkrt 
and F VaxaMAnni The estimation of small quanti 
ties of nitmtes in waters nch m organic matter 
Hknri Wahk The mtration of ohloro p xylene 
Chabub Duvbaissb and Abnauki Pbbbs ob 
CABVA imo An attempt at the preparation of 
rubenes derived from fluorene formation of a red 
non rubenio compound Internal tensions and the 
probabilities of formation of rubenes N MBNOHixorr 
llie southern bank of the Jurassio M^sog^ m Algero 
Moroccan borders Raykond Fubon and Conbah 
Kiuan The discovery of the Smonian at Daroergou 
(French Niger) Jacqubs db Lafpabbnt The 
development of the Rosalme lunostones m Greece 
Mixb Hadbuinb Fbiant The comparative evolu 
tion of the upper molars in the primates and primitive 
uueotivores H S Rbbd and J Duxbenoy The 
methods of oaloulation of the theoretical curve of 
growth of vino shoots Fiebbb Danokabd Tho 
budding of the nuoleoles observed m Lathraa Cian 
deatma snd m same plants with proohromosomes B 
Riilbbb The modifioationB of the lipid ooncretions 
(Mursnde's stennoplasts) m the bulb of LUttim 
eandtdun with the temperature Louis Faqb The 
preeenoe of luminous organs in the pelagic amphipods 
UoN Bbbxim A new spwies of abyssal fishes 
Saeoopharynae SdmuUt Rayhonii Hambt The 
infliienoe of atropine on the mteetinol effects of 
adrenaline O Tahbbt The gluooeide from the 
seeds of CorwuUa Pubbs Qbabab Study of serum 
proteins by flltoation on membisoee of graduated 
porosity E Woujian Researches on autotysis 
nie spemflo autolyaineB 

Mblboubmb , 

KoyalSocNtyof Victoria, April 18 JanbtW Ratv 
O bsemtiona cn saw flies of the genus Psrpa. with 
notes on some reared primary parasites of the 


fomihea TrtgonahdoB, Ickneumonidm and TaeKmida 
This paper reoorda the results of breeding saw flies 
from folly grown larvn, ooUeoted for the most part 
near Melbourne since 1928 Most of the breeding has 
been oarried out under quarantme oonditions The 
paper moludes a revision of the life histoi^ of Perga 
os seen from numerous broods of larve H^ree oases 
are quoted where prepupal instar was extended for 
an extraordinarily 1 sag period Part of the paper 
umoems the details of emergenoes of several mdi 
vidual broods of larvsB of omeigenoes of adults, of 
the appearanoes of sexes, and the extent of parasitism 
A thud part embraces notes on resiod primary 
parasites One of the Trigonalidn is recorded for 
the flrst time ae s primary parasite, and the habits 
of this rare family recapitulated Evidence of lengths 
of stages of the lohneumonidffi and Toohinida have 
been obtamod from examination of coooons from 
time to tunc, during brooding experiments 


VlKNVA 

Academy of Sciences, March 1 Karl Wolt Bend 
mg vibrations of on elastio strip Oaloulation of the 
frequency of such vibrations for a strip fixed at the 
mid points of its two ends gives an approximate value 
about BIX per cent difforunt from that determmed 
by one dimensional calculation H Kun l<emale 
sexual hormone and jisyohiu heat m the female 
Hanks Iollneb Astronomical determinations of 
position on Jan Mayon , oontmental drift Hans 
Hobmiob Remarks on a special class of Riemannian 
surfaces J Kihskb and H Ebtl Distribution of 
traumatio substanoos m oases of traumatic curves 
in plants Vixtob Obbbouoobnbbbobh Ex 
tmotion of ofleotivo wave lengths 

March 8 Ernst SpIth and Julius Zbllnbb 
M arasmin Thu compound obtained from the 
fungus Maratmwe So<»vdon%us is identioal with 
flouome Gboko Kolleb and Kabl POpl A 
chlorine oontaming lichen constituent Hie eon 
stitutions of (1) monoohloratranol, formed on 
aoetolysw of on atranorm derived from Pteudmemta 
Jut^uraoea L vars eeralea and %t%dwphora, and 
(2) its mother subetonoe, monoohloratmnonn, are 
given Kduabd Hasokbk > undanwntal aenaa 
tions (2) , influence of the eye medium on tiie per 
oeption of colour Rudolt Kalina Calculation 
of the stroseos in metal girders with oontmuous 
welded seams Lothar Oeitlrb Change of form 
of pennate diatoms f ribdbich Trauth Geological 
studies in the western lower Austrian Alps Viktob 
P iKTSOKifANN Three new fish from the coastal 
waters of Hawaii Soorpaaia fowUn, Daaeyllua 
edmondeont, and AMerrojitenx eumeeea are desonbed 

March 16 Paul T unwix and Runour Sohbu 
I nterference of X rays Fanr Wbssbly and Kon 
STANTiN Dm aSki Action of light on subatanoes of 
the fruroooumann type When subjected to the action 
of daylight or ultra violet lig^t, punpmellm 1, a oon 
stltumt of the roots of PtmpviiOa eaxrfraga, yields 
two dunendes Such dunensation u not, however, 
a general property of the foroooumanns Hbbbbbt 
Habbblanot, Bbbta Kabuk and Kabl Pbubram 
F luoresoenoe of fluonte (2) Expemnente with 
syntbetM material show that the blue fluoresoenoe 
bonds sie to bs attributed to europium and Oie 
green low-temperature bands to yttsrbnun A 
oonnsonon between the radio jfliotofluomsaenoe bands 
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and the divalent forme of the rare eartha la indioated 
Koitrao Fuinu and Qamoa Paim Yranjurri 
Poaition of tho aubetituents m dimtroperylene Otto 
Koixeb Fauna of southern Buigenland (Btrombaoh 
Valley) 


Wabhimoton. D C 

National Academy of Sciences (Proe , 20. 90-144, Feb 
10, 1934) JokL STBBBiNa and Ai,bkbt E Whit 
FORD The diameter of tho Andromeda nebula 
A photoeleotno photometer hoe been attached to the 
lOU m refleotor at Mount Wilaon The telosoopo la sot 
on the nuoleus of the nebula and moaaurea of the 
sky, or of sky phis nebula, are takon at the same 
hour oirolo at mtervala of 10' in declination The 
data obtamed mdicate that the nebula is much larger 
than has hitherto been appreciated from photo 
graphs , tho known dionioter of tho nebula north 
and south from the nuoleus and the apparent mmor 
axis or width should be more than doubled Donaui 
A JoHAMssN Haploids m Hordeum vuJgare About 
10 per cent of a oommercial sample of barley gave 
plants with very few root tips , the seeds aj^ioared to 
have more copious ondosponn They proved to be 
haploids with seven Homotio ohrumosomos W F 
Castub Possible oytoplasmio as well as ohromo 
somal control of sox in haploid males Haploid males 
are <»ly somatically male and this oytoplasmio m 
fluenoe is exerted to overbalance the female tendency 
of the ohromoeomes unloM dissimilar sox chromo 
somes aro present J L Cartuboox and A F 
BiiAKRSiJUi Mutation rate inoreosed by ageing seeds 
as shown by pollen abortion The experimental 
seeds wore Datum stored at room temperature for 
penods up to ten years Harrixt B Cbriobxon 
I hree oases of defloienoy in chromosome 0 of Zea 
maya K G EhklAub Notes on mtonsities 
m tho spectrum On M H Johnson, Jr On the 
vector model for almost closed shells Q Pincus 
and £ V Enzkakn Can mamm^ian eggs undergo 
normal development «n vUro T Ova from a doe rabbit 
of one breed wero fertilised tn vuro with sporm 
from a buck of another breed, and then transferred 
to a doe of a third breed mode pseudo pregnant by 
mating with a voseotomised buck of a fourth breed 
Young were successfully bom which bore none of 
the oharaeters of the third and fourth breeds used 
Another similar tronsfironoe of ova was also success 
ful Tho experiments also show that the corpora 
lutea of pseudo pregnancy are functional Nelson 
A Wbllb and Claude K ZoBkll Achromobacter 
uhthyodermu, n sp , the etiological agent of an 
infectious dermatitis of certain marine fisbee This 
oigaiusm causes a highly fatal ilermal infection of 
Funduhu m Nature, the effect of which becomes 
serious in aquona for Fundulua and also for othw 
fish The organism has only been ouIturodsuooessfiiUy 
m sea water substrata It survives 40° C for 10 
nunutea but is killed at 4fi° , optimum for multi 
phoation, 28°-30° , optimum vimknoe for Fundulua, 
2O°-20° Fuh m watw above 30° resist innooulation, 
and diseased fish, if acclimatised to 8S°-35°, com 
pletely reoovor O A Miller Minimum number 
of squoreB in a group when not all of them ore 
relatively commutative Edward Kasner Oeneral 
theorems on trojectonos and Imee of force Gustav A 
Hbdlund On the metrical transitivity of the 
geodesics on a surface of constant negative curvature 
EniAB HnxB and J D Tamabum On the theory 
of Laplaoe integrals (S) 


PorthotHmtig Events 

[Meeting mofkad wuh on aalaruk ore ofien lo Iks pwbhe ] 
Monday, June 25 

Royal QEOOBAraiOAL Soonry, at 3 — ^Annual Oeneral 
Meeting 

Instituxb or Physios (Manorestxb Section), at 6 — (m 
the PhysMS DepartmMit, The Umvenuty) — Dr J M 
NuttaU UniU of Matter ' * 

Tuesday, Jane 26 

Edoxnics Society, at S IS — (in the Rooms of the Linnean 
Society, Buriin^n House, W 1) — Prof F A E 
Crew The Inneritanoe of Educabihty m the Rat” * 

Wednesday, June 27 

IssTiTDTK OF Physios (Manchester Section) at S — (in 
the Physirs D^rtment, Tho Umvereity) Prof W L 
Bragg. Dr A J Bradley and Dr C Sykm "Alloys * 


iNSTTrorioN OF Pstboleum Tlohnolooistb, June 28-29 
— Summer meeting to be held at ^ Royal Society of 
Arts, London Pmeident T Dewbunt Discuisiona 
Oil and Coal “Progress of Naphthology 
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The Dacnption of Nature By Prof Herbert Dingle 

Mechanucd Medicine 

Aluminium and Tungsten 

Modem Geometry 

Short Reviews 

Tidal Estuaries Forecastmg by Model Expen 
ments By Prof A H Gibson 
South Afncan Plants Poisonous to Stock 
Obituary 
Prof \ 

Prof R Cbodat 
News and Views 
Letters to the Editor 

Exchange Forces between Neutrons and Pro 
tons and Fermi a Theory — Prof Ig Tamm 
Interaction of Neutrona and Protons — Dr D 
Iwancnko 

Barium in Ancient Ulaas — H C Beck and Prof 
C G Seligman 

Ba^id Growth Rate an 1 Diminishing Heten. 

guny ^Ben Dawes and Prof Julian S Huxley 
The Helmholtx Resonance Theory of Hearing 
— E B Wedmore 

Nuclear Structure y Fiasion and the Ex 
panding Universe — P^ A C Baneni 
AfWglow of Carbon Dioxide — A G Gaydon 
Absorption Spectrum of Mercuric Sulphide — 
Dr T IxedaleandK E Gibaon 
Intranuclecur Spindle Formation and Mitoais m 
Artemta aohna —Dr Fabius Gross 
The Diacovery of AoontAtnida harpa Say in 
Central Siberia — Alan Moxlw 
Aotivitiea of Life and the Seoond Law of 
Thermodynamioa — Sir James Jeans, F R S 
Crocodiles or Allimtors — Malcolm Smith 
Constitution of Astarin — Prof P Karrcr and 
L Loewe 
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International Co operation in Science 

A t the present time when all nations are 
^ faced with many difficult problems m 
economics as well as m their pohtioal relations 
with one another, thev are being compelled to 
organise their resouroes to the beet advantage and 
this may lead and in certain oases has led to 
preferring a nationalised system to the inter 
national 00 operation that many would rather aim 
at This influence must also be felt by soientiflo 
men and may tend to make them visualiso the 
problems with which they deal from a more 
restricted point of view 
On the other hand science itself has been 
advancmg at an ever mcreasmg pace dunng 
recent years and this has been largely due to the 
free and active mtemational 00 operation which 
has existed and to the personal relationships which 
have been formed hetweMi scientific men m all 
oountnts Not only has this been the case in the 
exact sciences and in their vanous apphoations to 
the welfare of the oommumty but also it is being 
widely held that investigations earned out on 
scientific Imes will greatly aid m the solution of 
many of the problems of the present tune Science, 
which is much more than the mere systematisaticHi 
of data has done so much to promote international 
CO operation m its own field that it may well 
onoourago a similar spirit m other fields of human 
activity 

International co operation m soienoe it may be 
granted is generally accepted by scientific workers 
but it u by no means oertam that the &ct is 
equally appreciated by those who ue politically 
in control of world afifairs The question must 
often have ansen therefore whether or not a 
clear and formal declaration should be made by 
a responsible body of the principles of 00 operation 
between men of all nations wluoh have proved so 
fruitful for the progress of science 
Clearly such a declaration would have to come 
from a body as widely representative as possible 
of BGientifio thought There is not at the present 
tune any scientific oiganisation which includes 
all nations of the world, but to the International 
Goimdl of SoienUfio Unions which u meeting 
next month at Bmasels some forty oountnes 
have already adhered and others can ]om it 
at thor own desire Moreover the Umons 
related to it work through about a hundred and 
thirty national omnimiteea m the various oountnes, 
which have adhered to erne or more of these 
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Unions m order to promote mtemstional oo< 
operation in their particular fields of science 
Here then is a large and active mtematicmal 
organisation which might with advantage dtscosa 
at its forthcommg meeting thu problem of inter- 
national oo-operation on wider hnos , and in &ot the 
Royal Academy of Sciences in Holland has notified 
its wish as a member of the International Council 
to bnng this question to the notice of the General 
Assembly A resolution has been circulated to 
the countries and the Unions which are membora 
of the Council m which, after expressmg the 
conviction that ultimately a way will bo found 
leadmg to a more harmonious structure of the 
world, stress is laid upon the importance of mam 
taming mtemational co operation m the dumam 
of science m all circumstances While realising 
that m every country scientific men will be drawn 
more and more mto spheres of natumal otganisa 
tion tho resolution expresses the hope that they 
will not lose sight of the international character of 
science, and will continue to foster the conditions 
necessary for international co operation smee the 
'brotherhood' of men of science can be an important 
factor m attaming the mutual understanding and 
helpfulness so necessary not only for science but 
also for all aspects of human endeavour 
The International Council cannot dictate a 
pohey to the vanous Unions, but there is httle 
doubt that the adoption of a resolution on these 
hnes would carry considerable weight Moreovm-, 
although the resolution is directed to alhed 
organisations, it is clear from its tone and general 
content that it is meant to be an appeal to all 
scientific organisations, and to all soientifio workers 
as well, urging them never to lose faith m the 
significance of science, pure and apphed, for 
mankmd It is to be ho^ that the appeal will 
find a response m every country, whether adhming 
to the Intematumal Gonnal or not, for it is a 
matter which stands above all pohtical and other 
divisums The International Council, as the 
largest existing body representative of mter- 
national science, is the appropriate body to issue 
such a declaration, and we trust that it will be 
given careful oonnderation If the immediate 
effect alone would be to mduoe those countries 
which are not yet represented upon the Inter- 
national Council to find an opportumty to )om 
m its work, then the reeolutum m^t be regarded 
as a significant step towardi the establishment of 
fuller oo-operation amoM the aoientifio workers of 
the world 


The Description of Nature 
AUmte Theory and the Deamptton of Natwe 1 
Four E«say», mth an Introductory Survey By 
Niels Bohr Pp vi-f-119 (Cambndge At the 
University Press, 1934 ) 6a net 

I T IS fitting that the year in which the Bohr 
theory comes of age should hear a pro- 
nouncement by its author on the view of Nature 
to which it has led It is true that m one sense 
tho pronouncement is not up to date (the book is 
a reprmt of previously published articles, the latest 
of which first appeared in 1929), but the scant 
amount of fundamental progress m the last few 
years, combmed with Bohr's remarkable power of 
always seemg a bttlo ahead of the existmg position, 
makes this of small significance The most striking 
of the subsequent advances have been the dis- 
coveries of the neutron and the positive ‘electron , 
and in the other volume containing a number of 
later essays on the same subject, m which the 
general pomt of view is further developed”, which 
we Me promised m the foreword we may hope to 
find some accotmt of the theoretical aspect of 
these discovenoB In the meantime however, the 
present volume may be taken as a true repre- 
sentation of the view of Nature afforded by tho 
quantum theory to one of the keenest pairs of 
eyes m the world of physios 
Two of the four essays which, U^ther with an 
mtroductory survey, make up the contents of the 
book are familiar to readers of Natukk, having 
been published as Supplements m 1925 and 1927 
The thud essay appeared m German m Dte 
Naturvnaaenaelurften m 1929, and the fourth m 
Danish m Fyatak Ttdaaknfi m the same year 
The mtroductory survey also appeared onginaUy 
m Danish m the Year Book of the Umversity of 
Copenhagen for 1929 Although, therefore, only a 
portion (a httle less than half) of the matenal now 
makes its first direct appeal to English speaking 
readers, that poTticm is the latest and, aa it happens, 
the most oonoemed with the broader aspects of 
the subject 

Bohr's view of the situation created by the 
quantum theory is well known, and his {wmoiple of 
'oomplementonty' is periiaps the olewest exjKession 
yet givmi to the dilemma by whioh we are faced 

'The defimtion of the state of a physical system, 
as ordinarily understood, olaims t^ ehmmation of 
(fil external disturbances But m that case, accord- 
to the quantum postulate, anr observaiaon 
be unposnUfl, and, above the oonoepts of 
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■paoe aod time lose their immediate aenae On the 
other hand, if m mder to make obeerration 
poeable we permit oertam mteraotions with auit- 
able agenmee of measurement, not belonging to 
the ay^m, an unambiguoua defimtion of the state 
of the ayatem is natur^ly no longer possible, and 
there can be no question of caus^ty m the 
ordinaiy sense of the word The very nature of 
the quantum theory thus forces us to regard the 
space time co ordination and the claim of oausahty, 
tne umon of which charartenses the classical 
theones, as complementary but exclusive features 
of the descnption, symbobsing the idealisation of 
observation and definition respectively ” 

It thus appears that the classical theones were 
aunmg at a description of Nature which it is 
impossible to realise, and whenever we have to 
deal with phenomena in which the quantum of 
action becomes signiflcant, we must renonnet 
either the concept of space time or the pnnciple 
of causahtv This does not mean, however, that 
the essence of Nature as represented by the state 
ment of natural laws is to be regarded as dual 
‘ There can. be no question of a quite mdependent 
apphcation of the ideas of space and time and of 
oausahty The two views are rather to be 
considered as different attempts at an interpre 
tation of expenmental evidence m which the 
bfflitation of the classical cmicepts is expressed 
in complementary ways ’’ 

In such a situation our natural impulse- 
justified, if justification is necessary, by the success 
of the special theory of relativity — is to re formu 
late our ideals so os to make the impossible a 
thmg of no meaning Just os we escape from the 
obscurantism of the Michelson Motley expenment 
by, fox-like, regardmg the grapes of absolute 
velocity as sour, so we might seek for a pomt of 
view from which the oonoept of space time or the 
pnnciple of causality loses all sigmficanoe Bohr, 
however, will not attempt to meet the difficulty 
m this way He insuts that there can be no 
escape from a space tune descnption of experience, 
space tune being apparently m his view a necessary 
mode of perception 

“According to the view of the author, it would be 
a misconoeption to believe that the difficulties of 
the atomic theory may be evaded by eventually 
replacing the oonoepts of olassioal physios by new 
conceptual fmmis indeed the reoogmtioa of 
the limtation of our forms of perception by no 
means implies that we can dispense with our 
customary ideas or their direct v^bal expressions 
when leduoiDg our sense impressions to order No 
mcne is it likely that the fiindsmentol oonoe^ of 
the dosnool theones will ever become saperfluous 


for the descnption of phyuool expenenoe ’’ And 
ogam “It hes in the nature of physical observa- 
tion, nevertheless, that all expenence must ulti 
mately be expressed in terms of olassioal concepts, 
neglecting the quantum of aotion " 

With this as a gmduig pnnoiplo there is clearly 
nothing to do but to accept defeat, and Bohr, 
who 18 the inoarnaUon of logic, capitulates unre 
SMvedly ‘ A conscious resignation,” ho says, is 
imphed in the original quantum postulate, and 
“we must be prepared to find that further 
advance will require a still more extensive 
renunciation of features which we are accustomed 
to demand of the space time mode of description” 

It may be a futile rebolhon ogauist implacable 
Pate, but we must confess an unwiUingnoss to 
submit to this depredation of our philosophical 
rights Nor docs such an attitude seem entirely 
Promethean True, there is no evading the choice 
which the pnnoiple of oomplementanty imposes 
on us, but wo fail to see that in discarding the 
poesibihty of a complete space time descnption of 
Nature we weaken m the least our chance of 
fulflUing the traditional task of soienoe which, m 
Bohr’s accurate and sucemet phrase, “Is both to 
extend the range of our expenence and to reduce 
It to order” We cannot accept tho view that the 
mterpretation of expenenoe rests ultimately on 
the Bpaoe>time concept Interpretation is a logical 
process, and the laws of logic are independent of 
the concepts which they relate together If tho 
spaoe-tune concept has quahties which unfit it 
for relatmg the facts of expenenoe, we must 
discard it in favour of somethuig more suitable 
There is nothuig inherently impossible m this it 
18 Bunply a matter of cultivating our power of 
abstraction and expelling deeply rooted prqjudioes 
That spacetime is by no means necessary to 
logical thought is sufficiently evident m the fact 
that we can reason about such non spatio temporal 
ideas as courage, virtue, desire and a score of 
others , and although these particular oonoepts 
(and, we may odd, that of free will) are obviously 
unsuited to physical appUcations, their existenoe 
justifies behef m the possibihty of smtablo ones 
until proof to the contrary is forthoommg ‘II 
font vivre,” pleaded the Abb4 Desfontames Je 
n’en vois pas la nAiessiM,” rephed the Comte 
d’Argensrm Only tho former, we behevo, was 
oomnutted to a renunciation 

To be somewhat more speoifio, let us consider 
what 18 actiuUy mvAlved m the fact that tho 
I state of an observed system is altered m an 
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unknown way by the agenoiea of observation There 
u an indeterminacy here only if we pemst in 
analysing the observation into a thing observed 
and a means of observation As Bohr pomts out, 
the details of the analysis are arbitrary (we can 
mohide part of the observing apparatus in the 
system if we like), but what is much more vital 
IS the fact that, so for as the ordering of our 
observations is conoemed, the analysis itself is 
voluntary What we we given in experience is 
simply an observation — represented by a number 
Its expression as a relation between an object and 
a perceiving subject has been (and stiU is for 
large scale phenomena) an exceedingly useful one, 
but no more mevitable than the analysis of motion 
into an mertial and a disturbed part If we so 
express it then it u indeed difficult to see how 
we con make the hypothetical object mdependent of 
space and tune, and we are forced to subnut to the 
ambigmties of the quantum theory , but this very 
fact IS surely an argument for disoardingtheanaljrsu 

By this simplification we avoid the dilemma so 
clearly expressed by Bohr m the following passage 

For descnbing our mental activity we require, 
on one hand, an objectively given content to be 
placed m opposition to a perceiving subject while, 
on the other hand, as is already imphed in such an 
assertion, no sharp separation between object and 
subject can be mamtomod, since the perceiving 
subject also belongs to our mental content ’ A 
sharp separatum however can be muntamed — 
in phyucs at least the object is expenence (or 
observations) , the subject, reason Reason is 
never an object of study in physics whatever 
psycholi^ may do with it, and no overlapping 
IS therefore possible Ckmfusion anses only when 
we avb divide the object, expenence into a thmg 
observed and a means of observation, for the 
quantum theory teaches us that no unambiguous 
subdivision of this kmd con be made To avoid 
confusion, therefiire, we have simply to accept 
expenmoe as it is 

On a very mteresting page Bohr diseusses an 
unusual aspect of the space tune concept 

One need only remember here the sensation 
often cited by psychologuts, which every one has 
exwnencfld whmi attemptu^ to meat mmself in 
a dark room by feeling with a stick When the 
stick 18 held loosely, it wpeais to the sense of 
touch to be an object When, however, it is held 
firmly, we lose the sensation that it u a foreign 
body, and tiie impression of touch becomes imme 
dia^y localised at t^ pomt where the stick is 
toudimg the body under mvestigation It would 


Bcoroely be on exaggeration to mamtain, puxdy 
from peydiologioal expenences, that the oonoepts 
of space and ^e by their very nature acquire a 
meaning only because of the posaibihty of neglect 
mg the mtwaotKm with the means cf measure 
ment ” 

It is mstruotive to consider this passage m 
connexion with the doctrme that the space tune 
concept IS mevitable for the description of Nature 
If we could make assertions about space and time 
‘purely from peychologioal experiences’, it is 
clear that we should have to grant them a sort of 
inevitabihty, as Bohr mamtains, but a question 
ooncemmg the use of words anses here The 
expenence desenbed seems to us no more psycho 
logical than that of any phjrsioal expenment , it 
IS sunply denved firom a different physical sense 
— the sense of touch mstead of the onstomary 
sense of sight The problem which suggests itself 
(an mteresting one) is whether the voluntarily 
adopted concepts of space and tune (so far as they 
are apphoable at all) need to be endowed with the 
same properties to enable them to correlate tactual 
as to enable them to correlate visual sensations 
Physics, however, rehee very Little on the sense of 
touch, and the question is therefore of philosophical 
rather than of practical mterest 

If, however, we fed that Bohr presents us with 
a clear statement of a problem rather than its 
solution — With on appetite rather than a med — 
we must not negleot to point out that the renunoia 
tion to which we object is accepted by him not 
merely with fortitude but with enthusiasm We 
must consider this very renunciation ” he says, 
"as an essential advance m our understanding ’’ 
‘ My purpose has been to give expression to our 
enthusiasm for the prospects wluoh have been 
opmied up for the whole of science ’ This is an 
attitude posable only to a fearless mind and a 
noble spirit it is one which we respect and admire, 
but cannot shore HxBBaar Divolb 


Mechanised Medicme 

Bed Medxcme Soetaltzed ffeaUA m Soviet Russia 
By Sir Arthur Newsholme and Dr John Adams 
Kingsbury Fp xi+324+ 18 plates (London 
William Heinemann (Medical Bodu), Ltd . 
1834) 10s fid net 

T HLS wnk IB on examination of the omidituHis 
of medical praotioe in Soviet Russia m 1932 
Its entertauunmit value is indulntable and is 
denved from the desonptkm of a five weeks’ tour 
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toade in the summer of 1032 durmg which the 
distinguished authors travelled more than six 
thousand miles of Soviet Russia They write with 
a boyish enthusiasm and naweti which gives the 
book great charm They reoogmse that m an 
implacably ‘conducted’ tour they were shown the 
beet and not the worst 

The scientific value of such a tour is, of course, 
slight Seven days of the short period were spent 
on steamships on the Volga and Black Sea, and 
much of the rest of the time in railway travel 
The real value of the book rests upon the fact 
that the authors are authorities on their subject 
and apart from their brief visit, they have steeped 
themselves m the literature of Russian medicine 
In fact, the work is to be ( onsidored as the coping 
stone to a considerable senes of studies on the 
relation of pnvate and official practice of medicme 
earned out in eighteen coimtnos and pubhshed m 
three volumes by the Amencan Milbank Memorial 
Fund in 1031 

As the result of those studies, the authors 
became convinoed medical (though not necessarily 
pohtioal) communists Pnvate medical practice, 
as earned out in western countnes is to them 
anathema and they passionately desme the cessa 
tion of remuneration to the doctor for each 
medical act They would have all practitioners 
State servants This being so, the organisation 
of medical practice m Soviet Russia is naturally 
much to their liking, and their descnptions of it 
are frequently the occasion of the shaking of a 
minatory fiat or, at any rate, the wagging of a 
hortatory finger at the medical customs of the 
west To emphasise this, the authors, while 
wntmg in an enthusiastic manner of all they 
approve m Russia, studiously avoid discussion of 
many thmgs of which they clearly disapprove, as 
this would weaken the effect they wish to produce 

In a chapter on pubho abortion, we learn that 
any pregnant multiparous woman m Russia can 
demand, as a right, entry to an institution m which 
abortion is mduoed by State doctiws, and we are 
mformed that m Moscow m 1929 total abortions 
were sixty-one per oent m excess of normal births 
There are chapters on the care of matenuty, the 
care of children and youths and the care of the 
workm, but in vam does one look for a chapter 
on the care of the aged , to this no refermoe is 
made Amongst the photographs with which the 
book 18 lavishly adorned, a picture of a works 
committee discussuig production produces astonish* 
ment This is no witenagemot, for the committee 


consists of young persons scarcely more than 
children Later, figures are given from which it 
may be deduced that the average age of a Russian 
of to-day is about twenty years 
The fact appears to be that war, pestilence 
famine and pogrom have done their work very 
well In the language of the book, old age has 
been bquidated’ and m Russia we are faced with 
a population which consists literally, and not 
merely metaphonoally, m children This fiinda 
mental fact bemg ascertained, does it not throw 
a groat illummation on all that u happening m 
the land * The vital statistics which crowd this 
book need correction for age distribution and 
cannot be applied crudely for comparison either 
with western States or with Tsarist Russia 
The authors are amazed at the extent of the 
provision for the sanatorium treatment of tuber 
culosiH which has been procured by the conversion 
of nobles’ palaces They do not appear to have 
botn struck with amazement by the nood for all 
this proviHion From figures given, it is clear that 
there is a tuberculous problem m Soviet Russia 
of groat magmtude The case rate for tubercle 
per 10,000 of the population is 116 5 and appears 
to bo on the mcrease In London it is 16 6A It 
IS not necessary to look far to explam this high 
mcidence Rapid industnalisation, bad housing, 
insufficient food supply, and a juvenile population, 
oontam all the necessary ingredients for the pro- 
duction of an alarmingly high incidence 

Although State curative mediome is organised 
on a vast scale, there is grave doubt not only 
whether there are sufficient doctors, but also of 
the efficienoy and traiiung of those that exist In 
this, as m many other respects, quahty has been 
sacrificed to quantity 

Of prevmitive medicme there is httle said, 
which u| rather surpnsmg smoe Sir Arthur News- 
holme may be regarded as the Nestor of English 
sanatanans, but, no doubt, tho reasons are first 
that the matter under consideration is not pre 
ventive but curative mediome, and secondly that 
there is as yet httle samtation to be observed m 
Russia It 18 pomted out, however, that the high 
and oontmnmg mcidence of typhoid fever, typhus 
and djrsentery throw a strong light upon the neglect 
of domestic deanliness and communal sanitation 
The authors depline the absence of domioihary 
medical treatment, but the word "home” contains 
a bourgeois idea and where there is no domiu there 
can be nothing domiciliary 
At the conclusion, the authors do allow 
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themaelyM ooo mugtviiig and t-lna is Can such an 
order (that u a better social order) in the fullest 
sense be created vliioh does not include recognition 
of man a spiritual relation to the divine ? This 
of course is also a shockiagly bourgeois sentiment 
SdMitifically the case must be judged on bio 
logical grounds Soviet Russia is a vast biotogioal 
experiment Unfortunately our biologista are 
hopelessly at vananoe on the very pomt which 
would put all doubts at rest and the question is 
s^ an open oie If Prof MaoBnde is right the 
communist governors of Russia are right uid we 
may order our tumbnls IfWmsmannianght they 
are wrong and we may sleep quietly m our beds 

Aluminium and Tungsten 
<MdiiuHancUmchderanorgant»chenChem.u Aohte 
Auflage Herausgegeben von der Deutsohen 
Chemisohen Gesellsohaft (1) System Nummer 
36 Ahtmttuvm Toil B Lief 1 Pp 
308 48 gold marks (2) SysUm Nummer 54 
Wolfram Pp xvm+xi+397 64 gold marks 
(Berlin Verlag Ghemie GmbH 1933 ) 

(1) '"T'HIS section of Omelins Handbuch 
X which has appeared before the pubhca 
tion of Part A deals with the compounds which 
alumuuum forms with the pnncipal non metals 
(except Bilioon and phosphorus) No stable hydride 
of alumuuum is yet known the only cvidenoe of 
its formation bemg derived from band spectra 
produced m vonous ways but R S Richardson 
has detected it m the sun s envelope 
A laige put of the volume is devoted to 
alununa Methods of ptepanng well formed 
crystals of the oxide and a hat of patent 
spemfioations relating to the manufacture of 
large single crystals which ore used as synthetic 
gems are detailed The two mom teohmcal pro 
cesses used m the purification of alumina from 
bauxite are given m oonvement sohemaUc form 
HiAerto all attempts to extract alumina from 
bauxite by means of caustic soda at atmospheno 
pressure have been unsuccessful One of the most 
notable cuddevements in the technology of 
aluminium is the separation of sodium sdununate 
mto its oonstatuents by mechanical agitation 
The history of this idea is traced to an observation 
by Bonsdoiff m 1833 In 1860 Le Chatelier 
suggested the ocystaUisation of alnmina firom hot 
Bupmaturated solutions but no practical result 
was attained until 1887 when K J Bayer 
patented the modem prooees 


June so 1934 

In the present process the alkaline hquor is 
first seeded with C(r 3 rBta]s of alumina and then 
mechanically stirred No oomifietely satisfactory 
exphuiation of the parooess has been devised 
Neither sand glass powder graphite nor colloidal 
alumma can be substituted for the crystals used 
for seeding and even crystalline alununa itself is 
often meffeotive The best material for the 
purpose 18 the product which ocystaUiaes out 
between 26° and 36 G and a somewhat narrow 
nmge of concentratians is also desuable 

The preparation of alumina from other com 
pounds IS also dealt with very fully and the 
hydroxide u described under the headings of gels 
sols and crystals There is a long list of references 
to the htorature on the manufacture of alumuuum 
mtnde which is used m the Serpek process for 
synthesismg ammonia Alummium chlonde is also 
fully described but its use m orgamc chemistry 
falls outside the scope of the work 

Several orgamc derivatives ore recorded for 
example alummium carbide and various salts but 
not aluminium tnmethyl The organic salts of 
aluminium have attiaoted less attention than those 
of many other metals but the acetate is important 
both m analytical work and in the dyemg industry 
The records of its stabihty m hot solutions ore 
somewhat contradictory but the formation of 
colloidal alumma when a solution of the acetate 
IB boiled appears to have been observed by Gay 
Lussac m 1810 Alummium formate acetate and 
tartrate all give evidenoe of complex ion formation 
Thus normal reactions of the metalhc ion ore 
suppressed Biot observed so long ago as 1836 
that concentrated aqueous solutions of the tartrate 
were levcxTotatory but the pure salt has not yet 
been isolated with certamty The chemical nature 
of all these organic salts seems to call for flirthCT 
mvestigation 

(2) The impwtaace of tungsten m modem 
mdustry has led to the accumulation of a vast 
amount of infbrmation about the properties and 
uses of thu metal The first leferenoe to it seems 
to have been made by Eroker m 1674 but until 
tho end of the eif^teenth century the word wolf 
ram (with a great variety of spellings) was used 
to denote the ores of tungsten which are often 
asBodated with tin and mterfore with the ex 
traction of that metal Soheele first separated the 
acid oxide in pore form and recognised it as some- 
thing different from molybdlo acid whilst the 
Spanish brothers de Lhnyait first isolated the 
nietal m 1783 Bxai^ quantitative work on the 
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lower oadeB wm und e rtake n by Berzelius m 1816 
but the industrial apphoation of tungsten was 
delayed until 1847 altiiough an alloy with iron 
had long been known After the Fans Exhibition 
in 1900 the use of tungsten in steel manu&oture 
became general and three years later filaments 
of the metal were used m eleotno bulbs 
Very interesting data are given relating to the 
production of tungsten Before 1910 Australia 
was Ibe largest producer m the world then 
Burma and ^e Umted States gamed the lead for 
a few years but since 1918 the greater part of 
the wwlds output has oome fixim China In 
technical research Oennany led the way until her 
supplies were cut off during the War 
l^gsten is used as a hardening component 
of certam alloys and also as a pure metal Carbide 
of tungsten is an important constituent of the hard 
alloys and tabulated lists of references to the 
patent speoifioations arc grouped according to the 
melting or smtenng properties of the alloys 
Recent mdustnal apphcations of the pure metal 
have been largely due to its low volatihty and high 
melting pomt It has practically replaced all 
other metals as lamp filaments and it is used for 
making electrodes thermoelements and many 
other appliances This volume is packed with 
details about the properties of tungsten and its 
compounds and the literature has been revised 
to April 1933 

Modem Geometry 

AnalyUcal Qeometry of Three Dxmmaxotu By Prof 
D M Y Sommemlle Pp zvi+416 (Cam 
bndge At the Umversity Press 1934 ) 18« net 

T his u a textbook it is not too difficult fw 
the average honours student it mcludes the 
material usually required for exammations yet 
it also mcludes less usual subjects such as Ime 
geometry cubic and quartio curves cubic surfaces 
ruled surfaces higher space the Veronese surface 
the apphcatioo of matrices mvanants and m 
variant factors above all it conveys somethmg 
of the true spirit of modem geometry Fot many 
yean geometncai research has been made both 
easier and more effective by projective methods 
uid space of more than three dimensions but this 
had not hitherto found recogmtion m any suffi 
aently elementary English textbook 
Though primarily algelmuoal and three-dimen 
ncnal the book immdes a more mlifled knowledge 
of geometry by the ftequent use of purely geo 
metned methoda and by excumens into one two 


four and five dimensicms It does not deal with 
birational transformatioiiB or topology Its 
reasoning w m general particularly concise and 
mtelhgiblo though occasionally oondensatKHi 
renders the argument obscure A carefully chosen 
first course of reading makes it really suitable for 
those whose knowledge of oo ordinate geometry is 
limited to elementary conics References to more 
detailed expositions are too scanty 

The treatment of the strmght line plane and 
quadno accords with exammation roquiremonts 
but rectangular Cartesians are systematically sup 
plomonted by homogeneous oo ordmates line oo 
ordinates matrices and (most conspicuously uid 
successfully) the circle at infinity uid other pro- 
jective methods There are useful notes on 
imaginary elements Beginners may possibly find 
the projective investigation as an mtroduction to 
focal properties somewhat overwhelming The 
mvanants of two quadnos are treated extensively 
Segre oharactenstics are sufficiently explamed 
Certam chapters would benefit from a more com 
prehensive selection of heuristic examples 

Elsewhere pure projective geometry tends to 
predominate In one chapter oo ordmates are 
estabhshod without reference to metncal con 
siderations difficulties are avoidod by assuming 
openly the fundamental theorem 

The curve theory mcludes developables the 
(plane) Flu ker relations Luroth s theorem the 
twisted cubic and its polu: system twisted quartics 
of both species curves upon a quadno A chapter 
on Ime geometry deals with the quadno in five 
dimensions The treatment of surfaces mcludes 
curvature polar surfaces the effect of isolated 
smgulanties on class ruled surfaces double ourves 
the cubic surface and its twenty seven Imes the 
Sterner surface the Veronese surface normal 
varieties the cyohde 

Misprmts are not sennus (y) for (r) on p 371, 
18 shghtly oonfiismg A few statements require 
emendation three Concurrent Imes on a cubic 
surface do not necessarily meet m a node quartio 
surfaces are known oontunmg as mmiy as sixty 
four Imes despite Contanental nomenclature the 
general pomt of a double curve should not be 
confused witii a bmode part of 14 683 la moom 
prehensible Terms are too freely used m an 
unconventional sense without wammg for ex 
ample linear senes (for regnlus) self conjugate 
tetrahedron 

The excellenoe of this work emphasises how modi 
geometry loses by the recent dMth of its author 
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The Phyatca of Electron Tvbea By Dr L R 
Koller (International Senes in I^ynos ) Pp 
xm+20S (New York and London McGraw 
Hill Book Co Inc , 1934 ) 18« net 
Onb of the most useful functions of books or 
monographs on limited and somewhat specialised 
branches of sciontiflc knowledge is the snmmaiy 
m a convement and cntical form of all the avail 
able information on the subject This function 
18 admirably fulfilled in Dr Koller s monograph 
which, m the space of some sixty thousand wonu 
presents a survey of electron emission and its 
appbcation to the vanous types of valves and 
phntoelectno cells m use to day 
Be^ning with the jmneral theory of thermionics 
the ^araotenstics of the emission from vanous 
types of cathode are desonbed together with 
practical advice on the construction of such 
cathodes and their use m electron tubes The 
deletenous action of gases and the methods fur 
secunng their removal are dealt with for the 
high vacuum t 3 rpe of valve while two chapters 
arc devoted to the gaseous discharge tube the 
teohmeal appbcations of which have been so 
widely developed in recent years In a similar 
category may ne placed the photoelectnc cell, the 
fundamental physios of wmoh are adequately 
covered The whole book has the ment of not 
being overloaded with matter which is now more 
of histoncal than of fundamental scientific interest 
In spite of this, however the work gives a sense 
of oomplotonesB m reviewing the whole subject, 
and the tables of data and lists of references given 
at the end of each chapter will prove invaluable 
to the reader whose scientific or practical mterest 
in the subject would necessitate ms delvmg much 
deeper than u possible wittun the limits of a singlu 
volume The general sense of this notice is thus 
thoroughly to recommend the book as a scientific 
and practical mtroduotion to the subject covered 
by its title The production of the book is excellent 

The Annual Eegteter a Eevtew of Publtc Evenia 
at Home and Abroad for the Year 1933 Edited 
bvDr M Epatem Pp xu+312 + lS4 (London, 
New York and Toronto Longmans Green and 
Co , Ltd , 1934 ) 308 net 
Thb full summary of the past year’s history agam 
appears in this mdispensable work of reference 
Great Britain and the Empire naturally receive 
most attention and there are full accounts of the 
efforts m the cause of disarmament, and the hopes 
of the World Economic Conference Then follow 
sections on the League of Nations and foreign 
history, with amj^ attention to events in Germany 
and the crisis m the Umted States The second 
part of the volume as usual contains a ohromcle 
of events, the years obituary with admirable 
short biographies, and retrospects of hterature. 


Reviews 

art, drama, science law and finance lattle of 
importance can be overlooked m these packed 
reviews of vanous branches of achievement 
Science is dealt with m thirteen pages and is a 
useful record of the year’s discovenes and pub 
hcations A full mdex completes the volume 

Adam a Anceatora an Up to-date Outhne of what 
18 known about the Ongta of Man By Dr 
L S B Leakey Pp xix+244+12 plates 
(London Methuen and Co , Ltd , 1934 ) 
78 fid net 

It is no detraction from the merits of Dr Leakey’s 
book to say that it does not call for extended 
notice 'The alternative would be to devote to 
controversial matters as much space as the author 
himself has given to their discussion For his 
book is not merely an mtroductory study for the 
use of the layman — a purpose which it smves 
admirably — ^but it has also afforded the author 
the opportunity of laying before his fellow 
special!^ his views on obsrare and controversial 
matters — such questions for example, as the 
dating and sequence of Mr Beid Moir’s pre 
palffiolitbic cultures in East Angha the relation 
of the vanous cultures now distinguished m the 
early phases of the Old Stone Age, the olassiflcation 
of the deposits of late Tertiarv or early Quaternary 
times and so forth Dr Leakey’s views are stated 
clearly and with due restramt 

Handtmch der anorganuchen Chemte In 4 Banden 
Herausgegeben von Prof Dr R Abegg, Dr Fr 
Auerbach und Dr I Koppel Bum 4 Die 
Elemente der achten Qruppe dee penodxachen 
Syatema Teil 3 K<Aalt »»«£ aeane Verbxndungen 
Idpf 1 Heraui^^bon von Dr I Kopp^ Pp 
xvi-i-020 (Leipzig S Hirzel 1934 ) 68 gold marb 
This instalment of Abegg s ‘ Handbuoh” mcludee 
sections on the atomic weight of cobalt, the cobalt 
atom, cobalt metal, oobaltous and cobaltic oom 
pounds alloys and compounds of cobalt with 
metals and metalloids, cobalt ammines, and a final 
short section on the colloid chemistry of cobalt 
and its compounds It providee a monumental 
record of t^ properties of a very mteresting 
element at a imce which makes it more smtable 
for hbranes than for mdividual purchasers 

Alda to Botany By H J Bonham (Students’ Aid 
Senes) ^ vm+221 (London Bailhhre, 
'TmdaU and Cox, 1934 ) 38 fid 
This book sets out to provide a revuion course m 
botuiy for Higher School Certificate candidatea and 
first year umversity students reading for the mter 
mediate soienoe or pre-medical examinations m the 
Bulqeot The scope of the book, however, is scarcely 
that of present-uy requirements, and in a second 
edition many of the diagrams should be improved 
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Tidal Estuanes Forecasting by Model Experiments* 


By Prof A 

T he earliest work on tidal models was earned 
out by Osborne Reynolds at the University 
of Manchester m 1885 on scale models of the 
Mersey estuary This was followed by an mvesti 
gation into the general question of the use of such 
models m which Reynolds co operated with a 
committee appomted for this purpose by the 
Bntish Association in 1888 The experiments were 
devoted mainly to an examination of the behaviour 
of models of the same hypothetical estuary of 
symmetncal shape to different scales As a result 
of this investigation the committee reported m 
1801 to the effect that It would seem therefore 
that by carefully observing certain [stated] pre 
cautions the method of model mvestigatiou may 
now be applied with coniidoncu to practical 
problems 

Shortly afterwards Vernon Uarcourt earned 
out an mvestigation on a model of the estuary of 
the Seme m which the results of improvements 
made m the estuary smee about 1833 are stated to 
have been reproduced with considerable accuracy 
Between 1890 and 1926 very few mvestigations 
of this kmd appear to have been earned out and 
these for vanous reasons mt with any marked 
degree of success 

Any scale model m which fluid motions are 
involved must not only be giomctncolly similar 
to its ongmal but also the velocities must bo so 
related to oorrespondmg velocities m tho original 
that all corresponding forces are m the same ratio 
The model and its ongmal are then dynamically 
similar and all lines of flow and wave formation 
will be similar The speeds of model and ongmal 
at which this condition is satisfied are called 
corresponding speeds 

In many hydrauhe problems however viaooua 
forces are unimportant compared with those due 
to mertia and m this case it may be proved that 
the corresponding speeds are proportional to tho 
square root of corresponding dimensions Thus 
m ship model tests the correspondmg speeds of 
model and original are proportional to the square 
root of their respective Tenths These speeds give 
similar wave formations Viscosity tho effect of 
which is relatively small prevents exact similanty 
of the Imes of flow m the immediate vioimty of 
the vessels at these speeds and this mtroduces a 
scalar effect for winch a oorreotion can be made 
In the case of a tidal model the ooneot pro 
ragation of the tidal wrave is an all importcmt 
factor The velocity of propagation of such a 
wave IS proportional to the square root of the 
depth of the water through whoh it travels so 
that the times required for the wave to traverse 
corresponding dutances m the model and the 
estuaiy wrill be proportional to the honsontal 

* Froos Fiidsr evenliif diiooiiiw daUTend it tbs Boyal i Mt ttntltm 
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scale ratio and inversely proportional to the square 
root of the vertical sc^e ratio Thu determines 
the ratio of corresponding tunes and therefore 
gives the correct ti^l period for tho model If 
for example the horizontal scale ratio u 1 40 000 
and th( vertical scale ratio u 1 400 the tune ratio 
M 1 2 000 and since the tidal period m Nature u 
about 12 hours 20 mmutes tho correct tidal period 
m the model u 22 2 seconds 

If the effects of viscosity are small m comparison 
with those due to mertia as u the case m a model 
of smtable size all velocities will then be m the 
ratio of the square root of corresponding depths 

lyiSTOBTION OF SOALB 

When constructmg a nver or estuary model it 
IS seldom possible to adopt the same scale for both 
horizontal and vertical dutances Especially m 
tidal models the horizontal reduction m scale has 
usually to be considerable m order to keep the 
model withm reasonable dimensions and a scale 
of mure than 18 in to 1 mile (1 in 3 620) u unusual 
a more common ratio being about 1 8 000 If 
this latter scale were also a4loptod for the vertical 
depths m a model of an estuary having a tidal 
range of say 33 ft the range m tho model would 
only be 1/20 in and the current velocities would 
only be about 1/90 of those m the estuary In 
such a model the motion of the water would 
certainly nut be turbulent as in tho estuary and 
no motion of the bed materials would be htoly to 
occur To avoid tbu difficulty the vertical scale 
ratio u made much less than the horizontal scale 
ratio Thus by makmg the vertical scale ratio 
1 200 the tidal range m the case mentioned 
would be 2 in and current velocities would be 
1/14 of those m the estuary 

Reynolds in his mvestigations on models of 
estuanes of simple symmetncal form concluded 
that for a model to reproduce estuarine oonditions 
the product of the cube of its maximum tidal ranm 
measured m feet miiltiphed by the ratio of the 
vertical and h inzontal scales should not be less 
than 0 09 and while m on estuary ot non 
symmetncal shape a smaller value of the ontenon 
may be adopted it does mvo on approximate idea 
of the scales wduoh are Imely to give good results 
m any paitioular case 

It may be of interest to note that this dutmrtion 
of scale M usual m Nature small streams flowing 
through alluvial ground having much steeper nde 
slopes and gradients than loi^ nvers of similar 
regime in similar ground In a very laim nver 
■udh as the Mississippi the Ganges or the Inwadi 
the maximum depth will rarely exceed 1 100 of 
the maximum width while m a small stream m 
shnilar ground this ratio will seldom be less than 
1 6 
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A moderate distortuni of soale, either m aa 
eetuaiy or nver model, would therefore appear to 
be rather an adTamtam than otherwue provided 
that the mde alopea \woh would be neoeaaaiy In 
the model to leproduoe those in the eetoary do 
not exceed the natural aagl? of lepoae of the bed 
materials Smoe this angle is only about 30", there 
will usually be points m a model where the sand 
18 unable to stand up to the reouiied slope, and 
where m oonsequenoe, the depth of the ohiuinel 
or the height of the banks will be less than m the 
estuary The aotual slopes m most tidal estuanos 
are, however, very slight mdeed, and expenenoe 
shows that the areas over which the angle of 
repose would be exceeded m a model do not 
usually amount to more than a very small fraction 
of the whole In such cases, if thought desirable 
a slight stiffening of the bed material with an 
admixture of clay will usually enable the required 
slope to be mamtamed 

Bid Matb!Iuai;s 

A criticism often levelled at the use of tidal 
and nver models is that smoe the actual bod 
matenal is usually a not very coarse sand unless 
something of the nature of an impalpably fine 
powder is used in the model, the gram size smd 
textual roughness of the bed will not bo reduced 
m the same proportion as the remainder of the 
model The idea that the bed matenal should 
of necessity be scaled down m sizo would appow 
to be basod on two misoonoeptions The ^t is 
that the resistance to flow is appreciably affected 
by the surface roughness Aoti^y, m any model 
of a large aver or estuary havmg a sandy bed 
the resistance is almost entirely due to eddy 
formation caused by curves and irregulantios in 
the sides and by irregulanties m the depth, the 
magmtude and effect of which are overwhelmmgly 
greater than tbat of a change in the textual 
roughness of the surface itself 

^e second misconception is that because the 
current velocities are r^uoed m the model, the 
size of particle which they will move is necessarily 
correspondingly reduced This overlooks the well 
known experimental fact that a given mean 
velocity of flow has a much greater scouring effect 
m a shallow than m a deep channel 

Investigators of the proUems of silt and scour 
m Indian and other nrers and canals have found 
that nvere and canals of similar cross section but 
differing m size, and having the same bed materials, 
are subject to similar scour or siltation if the mean 
velocity IB propwtioiial to d**, where d is the 
depth and where the value of m as given by vanous 
observers vanes from about 0 46 to 0 64 Ail 
agree that the value la m the neighbourhood of 
0 6, and if it were actually 0 6, two similar channels 
m the same bed matenal would scour at silt 
sumlarly if theu velocities were moportional to 
the square roots of their depths But this is the 
ratio of veloatiee adopted for purely hydro- 
dynando reasona lo tidal models, so that it would 
appjCar that materials of approxunately the same 


gram sue and densiiy as ccnnptise the moving 
sand banks m the estuary at nver, should logically 
be used for the modd Aotually tbe deternunatioa 
of the best matenal and gram size u a matter 
for exponment, that whidi gives the be«t ooin- 
adence with Nature being tiie one to be adopted 

In some German laboratories, working on 
problems of one-way nver flow, a teohnlqw has 
been developed m which bed material oonnoerably 
coarser and somewhat leas dense than that found 
m the nver u used At the same tune the slope 
of the bed u moreased Thu has been found to 
prevent the formation of sand nmles, which occur 
with some combmstions of sand and velocity of 
flow On the other hand, m recent work on models 
of the Mississippi River at the U S Waterways 
experimental station at Vicksburg, a sand has 
been used having a diameter (0 0107 m ) about 
a third of that of the somewhat coarse sand m 
the nver and has boon found to give excellent 
agreement with observations m the nver itself 

Thb Silt Pboblkm 

Many estuanos carry a considerable amount of 
Blit of a colloidal nature m suspension Thu u 
ongmally brou^t down by the nven feeding the 
estuary It tenu to coagulate and to be deposited, 
forming silt banks especially where the fresh nver 
water meets the sahne water from the sea, and 
m a model of any silty estuary thu effect needs 
to be reproduced 

An examination of samples of the nver waters 
enables the proportion of silt earned m by these 
to be deternuned, and the introduction of thu 
propoifron m the nver water supphed to the 
model does not present any great d^oulty In 
order to ensure that thu shall tend to be de 
poeited at the same place m the model as m the 
estuary, it u necessary to reproduce, m the correct 
ratao, the coagulating effects of the sea water 
The matter u somewhat oompheated by the feet 
that, while the ratio of the distances through 
which a given particle has to sink tiirough oorre 
sponding depths equals hlH, the corresnmding 
tunes in which thu w to take place are m we ratio 

I V'? It follows that the actual rate of fall of a 
L h 

particle m the model should be greater than that m 
the eetuary m the ratao ^ \/^ =, 

Thu greater rafo of fall can be produced by m 
creasing the sue of the partioleB, either by using 
silt of greater coarseness, or by nsiqg some 
ooagulatang medium more efieotave than the salts 
m sea water In the vanous models I have con 
struoted, the ooDoidal silt from the estuaxy itself 
has always been used, and idum solutioii has been 
used Bs the ooagnlating medium, experiments 
having been earned out in each case to oetenmne 
the exact degree of oonoentration of tUa solution 
required to give the oocieot rate of deposition in 
the model 



June 30, 1934 


NATURE 


971 


Saraiiir Modbl 
In 1026, the Severn Barrage Committee of 
what waa then the Department of Civil Besearoh 
decided that the only way to inveetigate the 
probable effect of a propoaed tidal power barrage 
aoroea the Severn estnary waa to oonatmot a 
working aoale model Su^ a model, to a hon 
aontal aoale of 1 8 600 and a vertical acale of 
1 200, waa made m the Engmeenng Laboratonee 
at the Umveraity of Mancheater 
The information required from the model waa 
(1) The effect of the barrage on the tidal levela 
above and below ita aite, at all pomta between 
Barry and Qlouceater (2) The off^ on the tidal 
ourrenta (3) The effect on the configuration of 
the aand bai^ and eapecully of the navigable 
ohannela (4) The effect on Station above and 
below the banage (6) The effect on aewage dia 
poaal (6) The effect on floodmg m timea flood 
diacharge from the nvers entering the eatnary 
The available data oompnaed detaila of a anrvey 
of the upper estuary earned out by Capt Beechey 
m 1849, dong with Admiralty charta of the lower 
estuary of about the same penod and some tidal 
observations from Penarth and Avonmonth and a 
few points m the upper estuary 
"" jupplemi ' ’ 


These were 


tented m 1927 by the 


Hydrographic Department of the Admiralty, 
which took sampleB of the water at vanoua pomts 
in the estuary, finm which the salimty and ailt 
contents were detemuned , samples of the bed 
matenala , additional tide curves , float and cur 
rent obseivationa , observations on the Severn 
bore and, finally, a detailed survey of a laige 
part of the estuary above and moludmg the site 
of the barrage Thu m conjunction with Admiralty 
charts of the lower estuary, enabled the general 
configuration of the estuary at two times approxi< 
mately seventy eight yean apart to be compared, 
and these two surveys were used as a buu of 
cahbration of the model 
In the first place, the bed of the model was 
moulded m sand to the 1927 survey, after which a 
senes of tidal observations were made at its 
seaward end, at the pomt oorresponding to 
Penarth The mechanism and the form <n the 
plunger producing the tides were adjusted by 
successive tnal a^ error until the ooneot tidal 
curves were obtained at the seaward end of the 
model As the tidal wave advances up the estuary, 
considerable changes take place m its height a^ 
form, and a oompanson with observationB m the 
eetuuy shows ^t these oheuiges are closely 
reproduced m the model 
A oompanson of the distances travelled by 
floats dn^ped at corresponding pomts m the 
estuary aim model also shows a very close agree- 
ment, while the behaviour of tiie Severn bore, 
aduoh was well developed m the model, shows an 
almost uncanny amrement, both m regards its 
height and rate of travel, with the behaviour of 
the original as determi^ by the Admiralty 
Survey party 


After having obtained the correct tides, tests 
were earned out to determme the best bed matenal 
Twelve materials were tested m all, ranging firom 
powdered pumice on cme hand to emery on the 
other In each case the bed was moulded to the 
Beechey survey of 1849 and was surveyed after 
the number of tides (65,200) required to bring the 
date to 1927 The matenal which gave the closest 
agreement wiUi the estuary survey of 1927 was 
found to be a sihoa sand about 26 per cent finer 
m gram than the sand m the estuary, and this 
was then used for all further work With this 
particular sand a oompanson of the configuration 
of the model and of the estuary at the end of the 
penod showed a good general agreement, especially 
m that part above the site of the barrage The 
general agreement, m fact waa such as to mdicate 
&at when modified by the mtroduction of the 
barrage, the effect of this in the estuary might be 
expect to be very similar to that m the model 

The tests to determme the effect of the barrage 
are earned out m pairs In the first of each, the 
bed of the estuary is moulded to represent the 
1927 contours and a test is earned out without 
the barrage, surveys bemg taken at the end of 
each iU 20, 30, years The bed is then re- 
moulded to the original state, and the test u 
repeated with the barrage installed and m opera- 
tion, surveys bemg taken at the same mtervs^ 
of tune as before The complete results of these 
experiments have been omb^ed m an appendix 
to the report of the Severn Barrage Committee 
of the Economic Advisory Council 

Gbhbbai. Bbmabxb 

The Buceessful use of a tidal model depends 
largely on its bemg of a suitable scab, and on 
the possibihty of being able to reproduce with 
reasonable accuracy the physical fakon tending 
to produce movement of the bed matenala As 
regards the scale, the largest scale which the 
available space permits is advisable This is 
partly because the necessary distortion of scale 
becomes less as the scale is mcreased and partly 
because it enables details to be developed and 
studied more accurately 

Much idso depends on the conformation of the 
estuwy and on the tidal range, but for the average 
estuary, for mvestigatmg the effect on the navigable 
channels, the horuOntu scale should not be less 
than about 9 m to the mile (1 7,04U) With a 
tidal range of 30 ft , the Beynolda’ ontenon in 
such a model will be satisfied if the vertical scale 
n about 1 214, mving a vertical exaggeration of 
scale of 33 1 If mroumstanoes permitted of a 
horizontal scalq of 18 m to 1 mik, the vertical 
scale could be 180 1, which would reduce the 
exaggeration to 19 6 to 1 and obviously mcrease 
the usefulness of the model 

As regards the footors tending to produce 
movement of the bed matenal, ^ one factor 
which is oontmuously m operation is the scour 
of the tidal currents, and these can be reproduced 
with sufficient accuracy m a model The currents. 



972 


NATURE 


June 30, 1934 


oapeoially m tho nvenne part of the eatuary are 
modified by aeaaonal ohtmges m the nver flow, 
and tfaiB Motor can alao be repiodnoed, given a 
knowledge of the probable magnitude and sequence 
of floods and dry periods Where the estuary is 
exposed to some prevailing wind, the action of 
thu can idao be reproducMl by means of fans 
adjusted so as to produce surface waves of the 
required height 

One factor which cannot be reproduced is the 
effect of violent gales, the moidenoe of which, both 
as regards tune and direction, la casual It is true 
that over a long period, where there is no prevailing 
gale direction, the effects of such extraneous forces 
may be expected partially to counteract each 
other but on the other hand one such gale may 
produce changes m an exposed estuary greater 
than would occur m months or even years of 
normal ebb and flow 

For this reason, close agreement between model 
and estuary over a deflmte penod of years u 
scarcely to be anticipated Close agreement can 
only bo expected where the estua^ is com 
paratively sWtered and where the effect of the 
ebb and flow currents is all important For this 
reason, a model is hkely to be more successful 
of an estuary m which the physioal features are 
such as to give rise to well denned currents, and 
m which the tidal range is large so that the 
strength of these currents is also large From this 
point of new the upper Severn estuary, with its 
40 ft tidal range and current velocities approxi 
mating 10 knots at places, is an almost ideal 
subject for model investigation 

Another difficulty m attemptmg to reproduce 
all the changes m an estuary over a long penod 
of time 18 that of reproducuig coastal erosion In 


many oases this is comparatively small in Nature, 
but where it is lam ^ diffioultaes of finding a 
material which wiU erode at a p poa n mately the 
correct rate ore great Where tw is necessary, 
it can only be done by extended experiment In 
spite of the difficulty however, expenments now 
in progress on a m^el of the Rangoon estuary 
(by Sir Alexander Qibb at Umversity College 
L^don) show that it is possible to reproduce 
this effect Thu model, m which the effeets 
of coastal erosion and of the monsoon gales 
have been mcorporated, represents probably the 
most remaricable investigation of type yot 
attempted 

(]lenerally speakmg, the great usefulness of on 
estuary or nver model hes m its power to mdioate 
the probable effect of artificial changes such as 
may be produced by the mtroduotion of a barrage , 
or training walls or bridge piers Such changes 
affect the tides and the set and velocity of ^e 
ourronts to an extent and m a manner which u 
reproduced with close accuracy m a model In 
so much as an moreased velocity causes scour and 
a reduced velocity causes deposition, if the bed 
material u moved the movement caused by the 
change will be m the same direction and of the 
same general kmd as in Nature, and experience 
shows that m favourable circumstances jmod 
general agreement, both quantitative and qucdita 
tive, can be obtained 

Some estuaries owing to their physioal char 
aoterutios are not suitable subjects for model 
mvestigation, but at the worst such an investigation 
gives iMorraation as to the changes m the veloaties 
and directions of tho currents, from which valuable 
deductions as to the probable effects on the bod 
may be made 


South African Plants Poisonous to Stock 


T he subject of plants poisonoiu to cattle u 
of perennial mtereat to pastoraluts which 
is reoeivmg m South Africa the scientific 
attention it needs The Votermary Services and 
Animal Industry Bnmoh of the Department of 
Agnculture of the Umon of South Africa now has 
a team of workeis (Ondeistcjpoort Vetermaiy 
Research Station) oonsistmg of Drs Stcyn and 
Quin, veterinary research officers. Dr Claude 
Rimington, chemist working as a research fellow 
under the Empire l^keting Board and Dr A C 
Leeman, botiuust attached to tho Division of 
Plant I^ustry, Pretoria The first two numbers 
of the Onderti^poori Journal, which is to be issued 
quarterly in omtmaation of Hie annual reports of 
the Station, oontam several mteiesting papers on 
the subject 

In a senes of six papers in the first issue. Dr Steyn 
deals on broad Imes with pcHsonons plants It 
u shown that it is possible to develop in animals 
a considerable degree of tolerance to certom 
poisonous plants by feeding them with small, but 
morossing, quantities, whilst with other fdants 


continued ingestion of small quantities may even 
cause sensitisation or produce cumulative effects 
An interesting side issue is the ivoposal to use 
sodium chlorate as a weed killer for we rag worts 
(Senecto spp ), which are re^nsible for poison- 
mg stock both m New Zealand and South 
Amca Before adoptmu it, its toxicity to stock 
has been oarefuUy tested and found so low that 
it IS regarded as a safe means of destroying these 
weeds 

It IS still unoertam whether the disease known 
as lathynsm’, common m certain parts of India, 
is due to use of LaOiynu sotevus peas as a foodstuff, 
and for that reason a proposal to use X aattnu hay 
as a feeding-stuff m South Africa has been in- 
vestigated The bay proved innocuous to rabbits, 
sheep and cattle even when fed m comparatively 
large amounts, but was pouonous to horses Great 
care was taken to make sure that the hay was 
entirely derived from LaOtyrus aahmu, and these 
observations support the view that this plant is 
the cause of lathynsm’, and that hmses are par 
tioulorly susceptible to its action 
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These studies are continued in the second 
number of the Journal whore Dn Runmgton and 
Stera produce an interesting studv of the poisoning 
of Angm goats suspected to be due to Psdoeotilon 
abnmtle llus plant contauu maho tartanc and 
ozaho acids the last mentioned being present to 
the eztent of 8 6 per cent which may therefore 
well be the tozio constituent concerned On this 
point however the authors say they have evidenoe 
of the presence of a second toxic substance <hi 
which a further communication will be presented 
m due course Six papers entitled Studies on 
Ffaotosensitisation by Dr Qum have ansen from 
an attempt to ascertam the cause of geeldikkop 
a disease of small stock charactensed by photo 
sensitisation and by a generalised icterus The 
disease has been generally associated with mgestion 
of Trtbulus spp but it u pomted out that there 
are well authenticated cases in which TrtbtUua 
cannot be the cause In view of the occurrence of 
photosensitisation m geeldikkop a number of 
fluorescent substances such as eosin erythrosin 
aonflavm and quinine were administered to sheep 
but though these all caused photosensitisation in 
no instance was icterus produced 
The association of Trtbulua with this disease has 
naturally led to a chemical examination of plants 
of this g^us Already m 1928 Dr Qum had found 
that administration of the exprmaed jmoe of 
Tftbultu to sheep caused death the chief symptoms 
being discoloration of the conjunotivse the blood 
vessels having a chocolate brown colour Ex 
animation of the blood mdicated the presence of 
an abnormal pigment suspected to be methtemo 
globm These observations have been confirmed 
and Drs Runmgton and Quin now show that the 


lethal fMtor is potassium mtnte which is only 
jwesent m traces m the plant but is produced 
when the ground plant is placed m water by the 
action of an oxidation reduction enxyme system 
similar to that present m the potato on mtrates 
which may occur m considerable quantity m the 
plant These mteresting observations however 
leave the association of Tnbulua with geeldikkop 
unexplamed smee as Dr Quin points out in a 
subsequent paper no fresh or dried Tnbuliu 
material dispatched to the Onderstepoort labors 
tory or cultivated there has produced a case of 
true geeldikkop on administration to sheep 
although several species of Trtbultu can defimtely 
be held responsible for outbreaks of the disease m 
the Karroo areas of Cape Province (see also 
Natikk 132 178 July 29 1933) 

Two species of ffyperteum a genus associated 
with the production of photosensitisation m 
animals m Europe have also been ezammed and 
found to produce this efieot but unaccompanied 
by icterus Loj holaena eomfolvi a plant suspected 
as a possible cause of one outbreak of geeldikkop 
was found to contam an active substance producing 
marked fatty changes in the liver but m no way 
oharacteruiic of the conditions found m geel 
dikkop Two species of Ltpjna however did 
produce both icterus and photosensitisation but 
the symptoms were much leas severe than those 
seen m true geeldikkop Although a final ex 
planation of the cause of this mystenous disease 
IS still to be sought it is clear that progress is 
bemg made and incidentally a number of mterest 
iim observations on plant chemistry and on the 
efrects of mmor plant constituents on animals are 
bemg accumulate 


Obituary 


Pbof W M Davis 

E very active worker m geology m geography 
and m oceanography will feel that the deatm 
on February 5 of Willum Moms Davis at the 
age of eighty four years is the passmg away of 
a histonoal figure m soionoe Hu life when 
written will be the story of the development of 
geomorphology and of the creation of an American 
school of mtemational prestige His whole career 
more than sixty years of active scientific work 
exhilnts the regular senes of mterests of many 
great mveetigators detsjtled studies m a relatively 
limited soientifio field next broader applications 
supported by mtense vaned and enthusiastic 
studies to test and support the same — and finally 
the close of life devoted to a single line of mvestiga 
tun often the ploughing of a lonely furrow 
Davu B first fi^ was the southern part of New 
EngUod moluding New Jersey and w pubhoa* 
tuns extend to every type of its topopaphy 
About 1880 be concentratM on the Hudi^ aM 
Conneotiont valleys These he in a region of 
tilted tdooks produced by faulting the uutial 
fiuilt scarps subjected to extensive eronon As 


Davis showed the cliffing may bn completely 
altered and these cliffs were termed fault Ime 
acarpe He was fasemated by these studies of 
erosion and be summansod his many pubhoations 
in The Rivers and Vallojrs of Pennsylvania and 
The Rivers of Northern New Jersey He pictured 
the wirk of unchecked erosion on the limd by 
weathering and by water m all its stages finally 
culminating m a reduction of sea level the hast 
level towards which the land surface constantiy 
approaches but which it can never reach' 
Here he encountered the established views m 
respect to marine abrasion and he charactoristio 
ally set to work on mvestigations m Europe Ana 
and South Africa to establish the vahdity of bis 
views He also studied glacial (recent and Permlui) 
eronon fkulting and shorehnes with a oertam 
disregard of local researches His work on shore 
hne topography the continental sIom and marme 
shelves bristles with original ideas but the 
soundings on which he was depending were 
occasionally woefully maccurate though I cannot 
leo&U that these w6re such as to mvahdate his 
oonoIusioDS as to embayed shorehnes It will be 
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interesting to mention that m a letter I received 
more than twenty five yean ago he duonssed the 
down faulting of a former extmaion of the Deooan 
m the area now occupied by the Indian Ocean, 
the area of the mveetigationa of the “John Murray 


ft 18 impoenble to refer m any detail to the 
gigantio output of Davis in these thirty years 
Li his own oontinfint he found every type of 
ooimtiy, from oompletdy desiccated to extreme 
moutnees, almost tropical heat to perpetual cold, 
and he studied the phenomena m reap^ to each, 
thus gradually building up that study of the 
visible earth forms on which modem geogn^hy 
IS so laigely based He cUimed none of hu con 
ceptions as new but he looked at every phen 
omenon throu^ new glasses, and he oochf)^ all 
phenomena to form almost a new science Durmg 
all these years Davis was teaching not only m 
his own Umversity, Harvard but also lecturing 
almost everywhere he was asked His exposition 
was clemr and he used every possible device, 
particularly sohd and composite sections, to make 
his views clear to his auditors and subsequent 
readers dismissing all posable oppoution, and 
sometimes ignoring the evidence on which it was 
based His scientmc opponents could not approve 
where, as m scienoe, views are moely weighed m 
the balance, but undoubtedly he gamed an 
immense following m Amenca and stimulated both 
teachers and the pubho to observe By many he 
was regarded as an inspired teacher, but his 
methods were of more use m popularising science 
rather than m stimulating reseat His popular 
works on geomphy deservedly secured an immense 
cumulation for the viable world was therein a 
connected system, made clear by pictorial methods 
lamly ongmal Davis came at the nght time 
Davia’s third penod oommmioed about 1912 
when he b^an to feel a mighty mterest in the 
coral reef problem, upon which he published more 
than forty papers, actively pursuing the subject 
until his dMth He thoroughly enjoyed the 
subject, for it became necessary for him to travel 
extenavely, and he saw many new faces and met 
many new types of mmd He viated the West 
Indies several tunes, with lonmr expeditions to 
Fiji and New Caledonia, with oaUs upon tiie 
Great Barrier Beef, Tahiti, and many other places 
While he ontioiBed Avassix for the shortness of 
his visits, and his lack of detailed exammation, 
his methods were much tiie same, and every 
looahtv had to fall into hu line He paid httle 
attention to animals and plants and thev depend 
enoe on the favourable coitions of their environ- 
ment He seemed to love to indite fierce letters 
in which he was entirely unsparing of hu opponents’ 
feelings, but, when, very oocaamuilly, he wrote a 
letter m hu own hrad about himaeu, he revealed 
a personahty ha]^ m spite of great gnefe, a 
man to be loved Snaler he held inneat affectacm 
and it mve him joy to wnte “The Gbral Beef 
ProUenr’, 1028, m the Shaler Manorial Senee, a 
book of vidue fbr all time, with its full duensaon 


of emba^ shores and unocmfbrmable oemtaots 
He felt himself inspired Did not he, Dana and 
Darwm all share the same natal day m difibient 
jrean — and must they not be right T What was 
the use of foither ex p editaons whou idl seemed 
to Davu BO clear ? Why m hu neoeaaaiy fravela 
did the present writer at down for months on 
five oocaaons to look at separate reefe 1 "A 
waste of time I’’ Davu was very human , he 
deemed it hu duty to fight here to gam a great 
peace hereafter J 8 O 


Pbox B Chodat 

Oembva, which baa always had a great name 
as a Bohool of botany, has suffered a great Ibsa 
by the death on April 20 of Flrof Rob^ Chodat 
at the age of sixty nine years A worthy follower 
of de SausBure and de Candolle, Chodat upheld 
the traditions of hu predecessors by the wide 
outlook of hu botanical studies, and the thorough 
ness of hu mvestigations 

Appomted to the professiwship m Geneva m 
1891 after studying in Basle and Geneva, Qiodat 
has been responnble dunng the past forty three 
yeews for the development ofa first rate lalxmtory, 
Wbanum and botamoal bbrary The lack of 
univeruty botamoal mutlens, wluoh he frequently 
deplored, neoeaatated hu researches bang centred 
in the laboratory, and here he elabora^ those 
methods of pure cultures of Alga which led to 
such important results Hu brak on the TOly 
morphism of the A]g» put him at onoe m the mnt 
rank of algologists and stunnlated many workers 
to embark on this hne of research More reoenHy 
be bad taken up myoologioal investigations, and 
hu sound knowledge of phyaologioal ohemutry 
enabled bun to advance oonsiderably our know- 
ledge of fermentative prooesses 

^odat did not, however, confine himself to 
mvestigations m the labotktory A nut to 
Paraguay in 1914 enabled him to study the 
structure and habits of its plants and resulted m 
the pubhoation of an important flora of that 
country Repeated nuts to Spam and Bcnrtugal 
and the Bal^o Islands with hu students gave 
him a oomprehenave knowledge of the Mediter- 
ranean flora, of vriiich he pubhsl]^ some tnteiestmg 
aooounts 

Chodat rescued from neglect the Alpine Garden 
at Bourg St Pkeire by attaching it to the Vmver- 
aty of Qoieva, and the vacation courses be gave 
thm every summer attracted many stodrats 
from England and elsewhere, numerous m- 
veetisafrimB carried out there were publuhed by 
the Botanical Society of Geneva Chodat, him 
other Swiss botanists, was greatly impressed by 
the numerous Mediterranean plants found m the 
upper Rhone valley of Switaeriand, and hu 
careful observafaons led hun to the oonoluaon 
that many, if not most, of them had been du- 
tnbuted the aontii aoross the mxnmtam 

passes and had not, as was fonneriy supposed, 
immigrated by way of the Lake of Genem 
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Chodat VM s good systematut, as u shown by 
his monograph of the Polygalaoesa but the 
wideneas oS his interests is attested by his publica- 
tions on fossil plants and genetics as w^ His | 
wide and philosophic outlook is mirrored in his 
excellent ' Pnncipee de Botanique”, which is m 
eveiw way an admirable textbook A stimulating 
teaoW, i^odat trained nuuiy first rate botanists 
whose researches do credit to their master So 
eminent a botanist was sure to' receive due 
reoogmtion abroad, and Chodat was awarded 
honcniy degrees the umversitiea both of 
Manchester and of Cambridge, and last year he 
was awarded the Lmnean Medal of the Linnean 
Society of London, of which he had been a foreimi 
membiw smoe 1014 Unfortunately during the 
last few years, partly due to systematic overwork, 
be BuffiBM fiiom lU-healtii, and shortly after his 
return from a visit to Egypt and Palestine he 
died after a short illness He will be greatly 


missed in England, as well as Switaerkuid, for 
he was a firequent and welcome visitor to thu 
country, where ha had many friends FEW 


Wk regret to announce the following deaths 

Dr M O Foster son of Sir Michael Foster and 
author of numerous papers on balneology and 
climatology, on June 16 aged sixty nuie years 
Dr G E Qrunsky, consulting engmeer, president 
of the California Academy of Smenoe, president 
m 1624 of the Amenoan Society of Civil Ekigineers, 
ui authority on water engineering and supply, on 
June 0, ag^ seventy nine years 

Prof Thomas H Maobnde, emeritus president 
of Iowa State Umversity, professor of botany 
in the Umversity m 1884-1914 an authonty on 
Myxomycetes on March 27, aged eighty six years 


News an< 

Sir Robert Mond 

Th* honorary degree of LL D was oonferred by I 
the Umversity of Toronto, on June 0 at the time of 
the annual Gonvooation. on Sir Robert Mond Sir i 
Robert who was knighted m 1932, la the eldest son 
of the late Dr Ludwig Mond F R S and has m 
hented hia distuiguiahed father s soientifio tastes, as I 
la shown by his association with many learned 
societies, including the Faraday Society of which he is 
apastprendoit Another aide of hu soientifio activity 
IS shown by his mterest in aroluBologioal atudiee and 
he 18 president of the Egypt Exploration Society 
Sir Robert was one of those chosen to receive an 
honorary degree at the opening of the new wing of 
the Ro^ Ontario Museum in the autumn of 1933, 
but was unable to visit Toronto until the recent 
Convocation The Royal Ontario Museum owes 
Sir Robert a great debt of gratitude, not only for 
actual gifts of great value, but also fijr his constant 
advice dunng the development of the Museum 
from very small beginnings His most raoent gift 
is m sharing with Dr Sigmund Samuel, of Toronto, 
and Bishop White, fonneriy of Honan, China, now 
profeasOT of Chmese hterature m Uie University of 
Toronto, m the donation of a very valuable hbrary 
of Chinese books, now known as Chmese Library 
of the Umvemty of Toronto, and oontammg more 
than forty tbonsond volumes 

Bacavauofls at Tell cl Duwsir, 1 ^ 3 ^ 

An exhibition of the material disoovered by the 
Wellcome AroluBologioal Researoh Expedition to the 
Near East m the second season's exoavaticn at 
Tdl Dnweir. 2S milss southwest of Jemsideni, 
under the direotun of Mr J L Stark^, will be 
held at the rooms of the Palestine Brqdoration 
Fund, 2 Hinde St , W 1, on July 8-Sl The work 
of the Expedition during the past season has 
now established the extent of the Early Copper Age 


site as covering at least 150 aoms It mchidos the 
Temains of a large dolmen The upper terraoe of a 
limestone ndgo flanking the Toll aoross the western 
valley was found to be hone 3 roombed with oavoms 
which had been artifloially enlarged and adapted as 
dwellings in the Early C^per Age and re used at 
a later date os bunal places Metal here occurred 
rarely but umquo for this early period was a heavy 
gold bead contemporary with proto early dynastio 
age m Egypt Rough castings from moulds were 
found on the surface Pottery was hand mode , and 
small pottery buwls showing a sharp impress sfbrded 
evidence of textiles A large necropolis lower down 
the side of the ridge yielded ountvaoted burials in 
small oval chamber tombs with a diallow shaft In 
these were daggers or darts food vessels etc This 
cemetery is equated with the Egyptian Old 
Kingdom At the north west oomor of the Tell, the 
Hyksos fosse and rovetinant were uncovered , mmI 
the later system of defenoe was traced m its entirety 
The Persian residenoy supennqiosed on the Jewish 
palace fort destroyed m the sixth oentury b 0 was 
cleared 

AMOko other disoovenos by far the moet mterest 
mg and important was that of a small temple found 
m oleanng the fosse This oonsisted of a square 
sanctuary containing an altar and shnne, with two 
small store chambers Free standing benches wore 
arranged on three sides of the sanotuary ftiis build- 
ing had been deetroyed by Are and ita contents were 
thus found complete, although damaged by the flames 
They consisted of a large number of oeremonial 
vessels and utensils, toilet artmles, eto The most 
important u the pamted pot, of which the inscription 
has already given rise to rnunh disoussion among 
experts, as to tha afflmtiea of the script and its 
translation Other exbibita from the temple molude 
a uBinbw of soarebs bearing tbs name of Ameohotep 
MI, notably one recording the kiUmg of 102 lions 
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m the tenth y««r of bu reign Ivory, and faieaoe 
objeota include a beautiful small ivory mask The 
art of this and other carved objecte, moluding a 
carved hand, three quarter Lfe siae suggest an 
artutio relation of some kind with TeU Amama 
Some ivonea, much oalemed by fire, mcluding a 
lemaricable perfume vase fashioned from an ivoiy 
tusk, are delicate examples of the engravers art 
A plaque of Bameaes 11 points to the destruction 
of the temple having tal^ place not later than 
1262 B o , but until the levels below the temple have 
been exanuned, it is not possible to suggest the data 
of its foundation 

Fuel Research in Great Bntain 

lx the course of a normal year, about six hundred 
visitors are received at the Fuel Research Station, 
Greenwich, but the Fuel Research Board has come 
to the oonolunon Giat, m addition, a general visitation 
would be a valuable means of bringing the Station's 
work bofore industry and the public The first 
visitation was held on June 26 when about three 
hundred guests wore received by Sir Harokl Hartl^ 
(chairman of the Fuel Research Board) Dr F S 
Sirmatt (Director of Fuel Research) and Sir Frank 
Smith (secretary of tlie Department of Soiontifio 
anil Industrial Research) The visitors were given 
an opportumty of seeing practically all the modem 
methods m the study and treatment of coal 
Demonstrations of coal washing, by wet and dry 
systems, attracted a large number of visitors A 
rotary coal dryer and mill for pulverising, together 
with such burners as the Grid and Vortex for the 
powdered fuel, were shown m operation Coal oil 
Buspensiona showed one line along which research is 
being conducted with tiie view of making coal a more 
flexible fiiel Specunens of the hquid products of 
low temperature carbonisation wore shown But 
perhaps the foods of mtereat for most visitors was 
m the hydrogenation building, where compressors 
for delivering hydrogen at a pressure of 200 atmo 
spheres, and the converters m which the reaction 
takes place at that pressure and a temperature of 
480° C , were demonstrated m action 

Foot-and-Mouth Disuse 

Bomb mterestmg mformation was given by the 
Minister of Agriculture m the House of Ckmunons 
on June 26, when Sir Arnold Wilson asked two 
questions on the subject of foot and mouth disease 
at the request of the Farliamentaiy Science Com 
mittec Sir Arnold asked what progress has been 
made by the hoot and Mouth Disease Research 
Committee during the last two years , and what, 
broadly speaking, the results of its mvestigations 
have been, more particularly m the direotion of 
preventive treatment by mooulation Mr Elhot 
promised a memorandum on the subject m reply and 
stated that the Fifth Progress R^rt of the Com 
mittee is m course of preparation, and is mtpeoted 
to be available m the autumn Sir Arnold also asked 
whether the Committee has considered the possible 
ocMinexion between the quahty of the food of cattle 


and the moidenoe of this diaease , and whether the 
Committee is dealing with the question of the pie 
vention of foot and mouth dis e as e by a oombmation 
of high quahty food and improved hygiene Mr 
Elliot m his reply stated that the Oommittee has 
advised that there w no evidenoe to show that 
diet or hygiene, or a oombmation of boUi, have any 
mfluenoe on the spread of foot and mouth diaeaae 
CImioal observations and experimental work earned 
out by tho Gommittee have m fact shown tiiat 
animals m very good condition may oontraot the 
disease m a more severe form than animals m poor 
oondition*’ Refemng to the possible spread of foot 
and moutii diaeaae by imported straw, m answer to a 
question by Col Aoland Troyte, Mr Elliot stated 
that the importation mto Groat Bntam finm 
countries where foot and. mouth disease exists of hay 
and straw for use as fodder or litter for animals is 
prohibited, and imported straw used for paokmg 
merchandise has to be destroyed after use there 
does not appear to be justification for further pro 
hibition of the importation of this material 

Educational Sound Filmi 

Undxb tho auspioes of the Bntish Film Institute, 
4, Great Russell Street, London, W C 1, a pnvate 
demonstratiMi of educational sound films was pre 
seated at the Academy Cmema London, on June 21 
before teachers and eduoationista As Mr H Rams 
botham M P , Parhamoitary Secretary to the Board 
of Fxhioation, pomtod out m his mtroduotory address, 
such flbna must not be aooepted without reservation 
for they diould always be looked upon as being 
supplenoeiftary to the teacher himself The production 
of ^ films shown was a piece of pioneer work and 
exjienmental m oharaoter, and the venture augurs 
well for the fiiture of the oiiieniatogte|i m education, 
espeeially if tile producers repeive tiie constructive 
onticiian fh>m teachers for which they ask There is 
bttle doubt that, provided it is not abused, the 
sound film will prove an important asset to the 
teacher of the future The seven films presented on 
this occasion clearly showed not <mly the expert 
film produoers we have at our oommand, but also 
where the film will be a useful aid and where it will 
prove an unweloome mtruder 

Tub films of the hfo history of the thistle, 
the growth and imtabihty of roots, and the 
physiology of breathing were examples of good 
educational films — useful todls m the hands of 
a responsible teacher They showed the value of the 
ouismatograph film m photomiorogrqihy and m 
demonstrating thorn types of motion too slow to be 
watohed normally The film of wheatlands in East 
Angba, too, was a good tenon m eoonomio geogngihy 
and rural soienoe, and demonstrated the poesibihtws 
of the film m transportmg a elan to the aotual soene 
of action, which otherwise has to be dims, rather 
meffioientiy, by labonoua verbal teaching and much 
reeding Such films mdioate the lines akmg which 
it IS to be hoped the omeinatogra{A m ed u catio n will 
develop On the other hand, oertam films shown 
depicted the dangers inherent m the emematograph 
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aa a teaching factor That on kitchencraft, for 
example, merely illustrated the prooesees mvolv^ m 
making a porii pw Most domestic Mience teadiers, 
we thi^ would prefer their pupils to leam such a 
lesson by doing it themselves But this is only the 
expenmental stage, and though thMe is mu^ to 
leant, a groat deal of good work has alraady been 
done To add to their value, the flbns an produced 
under aufhontative direction The films shown were 
made by Gaumont Bntish Instructional, Ltd , 12 
D’Arblay Street, Oxford Street, W 1, who are to be 
congratulated on the excellent production, beautiful 
photography and useful running rommentary The 
whole performance will be preaented later m pro 
vinoial towns 

Rspton School Sacncc Sooety * 

Tkb Repton School Soicnoe Society held its 
tnennial conversaEume in the Science School on June 
22-23 when some fifty demonstrations and exhibits 
in biology, chemistry, and physics were shown by 
members of the Society In the biology section a 
demonstration of the circulation of the blood in the 
tail of a tadpole was shown both the pulse and the 
oorpuHoles being clearly visible The laboratory 
aquarium and numerous specimens collected by the 
members were also shown Two points of interest in 
the chemistry section were a demonstration of the 
B|)inning, blecuihing, and souring of rayon by a 
home made model, and a set of experiments on 
testing the hardness of water and the venous methods 
of water soflenmg Perhaps the most conspicuous 
feature of the physics section was a lecture on the 
eleotnc spark, which mcluded an elementary account 
of the mechanism of the spark, lUuatoatod by various 
experiments on ionisation The oonveraasione was 
well attendod, and the visitors were impressed by the 
able manner m which the lectures and demonstrations 
were given 

Architects’ Unemployment Committee's Exhibition 
A NATIONAI, onsis must naturally afieot imme 
diately those fields of activity most removed from 
the provision of essential necessities, and at the close 
of 1931 architects felt very severely the curtailment 
of their woik due to roetnotione required by economy 
The Royal Institute of British Arohiteots, in tlw 
emergency, set up a relief scheme in the form of pay 
ment for usefiil work of a public character ma^ 
possible by subscriptions to a rehef fund started by 
this and other kindred mstitutimis A sum of nearly 
£12,000 was collected the whole of which has been 
expended m salaries and incidental costs m making 
surveys which should be of considerable value The 
results are displayed on nuqis and modek now on 
exhibition at 7, Bedford Square, London Here on 
the 20 m ordnance map may be seen indicated by 
colours the di^Msition of public, commercial and 
industrial buildmgs, busmess premises, and private 
and municipal housing over the whole of the London 
district and much of Kmit A 8 m map shows 
London factories, shops, clubs, banks, and public 
buiklings A survey of Uie heights of London build 
mgs has also been mode and recorded Anmtereetmg 


model of the London area is diapla}red showing the 
growth of London by centimes from Roman tunes 
to the present day The mformation which con be 
grasped from the exhibiticm at a glance is most 
striking and the mops should be of great value to 
Government and municipal departments The display 
suffers fWim inadequate space, and though ingeniously 
arranged on curv^ suifoces, a comparison of the 
Hampton Court area on the walls with Groenford on 
the ceiling at some distance is not easy The ex 
hibition was opened by Lord Snell on June 22 

Leadership m Industry 

In the Mather Lecture of the Textile Institute 
delivered on May 25, Mr A P Young {J Text 
Inet , May) gives a stimulating discussion of the 
functions and opportunities of industrial leadership 
Reviewing the ongm of the aoientifio era and the 
imperative necessity for adequate leadership m this 
age of power production, he sees m it the oppor 
tunity for many of the inspired qualities and the 
spirit of adventure which have animated previous 
pioneers of creative thought Such leadership should 
be capable of hameseing to the task of industrial 
evolution, world oo operation and reconstruction the 
moreasing productivity of the human luut, the 
accelerated rate at which raw materials are brought 
into service the development of the electnoal power 
era the dimmution of the time lag between discoveiy 
and industrial application, the linking of producUon 
and distribution This must be done on a basis of 
planned oo operation and leadership will function 
largely through ita abibty to stimulate the essential 
spirit of team work 

Mb Youno disouaaos the qualities required ui the 
industnal leader of this oabbra among which he 
lists this ability to foster team woric, creative imagina 
tion intellectual smoenty and moral courage, power 
to oo operate with others, knowledge of administra 
tivo pnnoiples capacity for delegating authority 
and BCientiflo and technioal knowledge He emphasises 
the importance of a science os well os an art of 
management and aasorte that education for manage 
mont 18 one of our greatest national needs, the need 
extending to the tramuig of foremen and supervisors 
08 well as managers and leaders carrying hig^ 
responsibilities Mr Young disousere m some detail 
the problems of planning and leadership in the textile 
industry laying stress on the sennoe motive m 
Industiy Ho sees a great future for the textile 
industry when planned and led along such lines, 
end concludes with a plea for oo ordimtion of the 
activity of the five research associations which now 
exist and for a five fold expansion of the mdustiy s 
expenditure on reseoreh witiun the next five years 

A Pbotognphic Centensry 

On June 23, a gathering took plaoe at Layoock 
Abbey, Wiltshire, to do honour to Henry Fox Talbot, 
who m 1884 m that house first succeeded in pro 
duoing photognqihio impressxms on paper Fox 
Tslbot, who was bom m 1800 and died in 1877, 
gradoated at Cambridge m 1821, snd became known 
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for hu onguud papers on mathematios, phydoa and 
aatronomy In 1881 he waa elected a fellow of the 
Royal Society and two yean later became M P for 
Ghippeoham Hu expenmento of 1884 were the 
outoome of an idea which had occurred to hfan when 
sketching the eoeneiy of Lake Como with the aid 
of WoUaston’a camera lucida, and they reaultod m 
the devdopment of Talbot's first prooess, photogenw 
drawing, desonbed to the Ro^ Institution by 
Faraday m January 1830 The guests at Layoook 
Abbey on June 88 were received by Miss M T 
Talbot, the mventor’s granddaughter, and an addreea 
on Fox lalbot’s perscmality was given by hu grand 
son, Prebendary W O Claric Maxwell Othw 
addresses were gpven by Mr H Lambert, of Bath, 
and Mr A J Bull, president of the Ro]^ Photo 
graphic Society A l^e exhibition of Fox Talbot's 
early apparatus and of hu negatives and pnnts was 
arranged m the galleiy and among these was prob 
ably the earliest exuting photograph a window m 
Layoook Abbey 

BUriot's Flight Across the English Channel 

To oommeniorate the first flight by aeroplane 
across the English Channel by M Louu B14not on 
July 26, 1900, twenty five years ago, a dcmonatra 
tion took plaoc at hu aerodrome at Bue near Paru 
on June 23 which was attended by the President 
of the French Republic, M Lebrun, Lord London 
deny and Sir Gooige Cletk, the Bntuh Ambassador 
The old Ansani migmed monoplane in which the 
flight was made was on exhibition, and m the fly past 
which closed the meeting modem French aircraft 
scattered flowers upon it At the tune of the flight 
M B14riot was sufEOrmg from injuries to hu foot 
and the orutohes which he was using were strapped 
inside the fuselage During the afternoon, many 
displays took part m which a squadron of Hawker 
Fuiy flghtOTB of the Royal Air Foroe joined and m 
a speech Lord LondondeiTy said that M B16not 
found a new high road of the air, which, withm the 
short period of six years from the first flight, was 
to be traversed, not by a single Englishman paying 
a return vuit to the coast of France, but by Bntuh 
pilots m tiueir thousands, Bymg to the help and 
defence of Louu BMnot's fellow oountrymoi 

Reont Acquuitioas at ths Natural Hbtory Muicom 
Aw important donation to the Zoologioal Depart 
ment of the Bntuh Museum (Natuiad History) u a 
gift firom the Rowland Ward Trustees of a mounted 
head of a female addaz (Aildax noeow ia oufahw) from 
Uie Sudan An abnotinal elephant tusk ftom Uganda 
has been presented by Ifr George Howard, of the 
Queen's Bays Thu tusk u of intenst aa showing an 
early stage m the formation of the so called ‘four 
tinhed elephant' Another donation of mtereet u 
that of three akuUs of the so called dwarf elephant 
from the Gola Forest in Sierra Leone, the gift of Sir 
Arnold Hodsen, the Governor of Sierra Leou These 
quoimens would seem to subetantorte the theory 
that thu animal, known locally as the 'Sumbi', is 


‘foroet* elephant, which may be known by the name 
Etephat afneamu tydatu There haa been pnsented 
to the Department of Geology a large and valuable 
ooUeotion of type and figured specimens of rhino 
oeroaes from the lower Tertiary beds of Baluohistaa, 
desonbed and figured by the donor, Mr C Forster 
Cooper, a large oolleotion of fossil mvertebrates 
ftom the United States, ooUeoted and presented by 
Mue Mary S Johnston, and type specimens of three 
foBsU fishes desonbed by Prof H H Swmnerton, and 
I»esented by hnn An mteresting ooUeotion of 787 
pebbles, lUustratuig forms, onguu, and matenak, 
has been presented to the Department of Mmerala 
by Mr E J Dunnof Melbourne, who oommenoed 
ooUeotuig so long ago aa 1860 

Mb j E Coopbb has presented hu herbarium 
to the Department of Botany of the Museum It 
oontains about 2,000 sheets of well preserved flower 
mg plants, a large number of which are abeiu The 
o^er speoimens are chiefly ftom the London distnot, 
moludi^ parts now built over A ooUection of more 
than 700 plants haa been made by Mr J E Dandy, 
assistant keeper m the Department, who aooom 
panied an expedition to the Anglo Egyptian Sudan 
organised by Mr O Q T Moruon to study soil 
vegetation relations m an area ^ere there u a big 
variation m rainfall The area west of the Nile shows 
a large range between the dry north and the Nile 
Congo divide m the south Colleotions were made 
in many areas which were previously little known, 
and It u probable that much of mterost ftom the 
pomt of view of geographioal dutnbution will result, 
particularly from that ftom the high maseif of Jebel 
Marra 

Fire Protccuon of Blcctiic Gcneratiiig Stations 

Iw the EUetnown of June 88 there u an mteresting 
aooount of the method adopted for proteoting the 
large power station of the Bristol Corporation at 
Portuhead ftom fire, by means of oarbim dioxide 
The great advantage of carbon dioxide for power 
house use u that it extinguishes the fire with bttle 
risk of interrupting the operation of the station 'Dia 
mamtonanoe of a oontmuous suf^ly of eleotne power 
u of the greateat importance in generating stationa. 
The installation oonsuts of carbon dioxide oylmder 
battenee oentralised in a special building mtiuRed 
about 80 feet away firam the staticm Mam pipes 
oonneot the oyliq^^ control valves placed at 
oonvenient pomts for directing the gas m the event 
of fire Entirely automatio operation u arranged only 
for the tnuufonner oompartmente, where thennoetats 
are filled which operate the oontrol valve Hw 
quantity of gas stored u such that anyseoticn pro 
teoted by the system can be flooded with gas more 
than Bufiloient to extinguish any fire Tte draw 
backs to using ohemioalB having a water oontent in 
rooms containing live deotno wires are well known 
In the event of fire arising m an alternator, then u 
an initial diaohatge of gas ftom ten eylmdecs As 
tiie rotor oontmues to revolve fbr about half an hour 
before it oomea to rest, the ihitul daoharge u liable 
to be dupereed and so the gaa ooneentration mi|^t 
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fall too low For thu reuon ten more oylmdere an 
provided, each of which funetiona mooeaeiveljr at 
mtervala of three minutee and thua a safe degree of 
oonoentration u mamtained 

lateifucaoe between High-Power Radio Stetiooi 
A BcroBT from Soieaoe Servioe dated May 29 
etates that Dr Balth van der Pol, speokmg at a 
meeting of the Institute of Radio Ehgmeera in 
Philadelphia has directed attention to the mter 
ferenoe which may arise if the power of broadcasting 
stations 18 suffloientty increased Dr van der Pot 
reported that interformoe has been noticed in 
Holland between two distant high power Furopeon 
stations separated in wave length by mon than 
800 metres This interference has been attributed 
to mteraotion or cross modulation of the two sets 
of signals in the passage through the ionosphere 
(See B D H Tell^ien Natube ISl 840 June 10 
1933 V A Bailey and D F Martyn Natube 
133 218 Feb 10 1034 ) The efleot is believed to 
moreose n^idly as the power of the sendmg station 
mcreasee and if the same phenomenon is found to 
exist m Amenoo, it may prove to be a praotioal 
limitation to the power at which radio broadcasting 
statnms can be operated This would appear to be 
a new problem for the federal Radio Commission 
to consider in the United States 

Indian Phydea-Uathamatued Journal 
Rbaokbs of Natubb may be interested m the 
Indtan Phynoo Matkomaiieal Journal which appears 
twice yearly It was founded m 1030 for the pur 
pose of publishing original papers on mathematics and 
theoretical physics, under the editorahip of Prof J 
Ghooh, Presidency College Madras, assisted by a 
board of eminent Indian scientiflo workers The latest 
numbers, which we have reoently received oontam 
many mteresting papers representative of both the 
above subjects These form a definite oontnbution 
to Boienoe and are worthy of more than a local ciroula 
tion The Journal does not belong to any particular 
institution, but exists solely to enoourage research 
The annu^ subscription outside India is £1 

Msnuruif of VegeuUc Crops 
Lectlb exact knowledge of the effectiveness of 
artifioial fertiliaen on vegetables is available and 
ftnrther, it seems doubtful whether good orops oon 
be raiB^ indefinitely with the use of ortifloials akme 
For theee leaso n s , the Ministry of Agnculture has 
thought it desirable to oolleot all the possible m 
fbnnatiion on the subject, and a bulletin oompded 
byA H Hoars entitled **The Manuring of Vegetable 
drops'' has just been published (No 71 U net) 
It is recogmsed that for eo o n o mio production a 
ihoron^ understanding of the fkindamentals of soil 
fertility and its relatioa to plant growth is required, 
and the first port of the buUetm deals with tins 
subject m a ocnidse and praotioal rodnner Speoial 
attention is directed to the possibilities m the less 
eommonly used oigsnio manures that are now avail 
able, the need of whuh is a matter of particular 


unportonoe for growers on hght sods The vonons 
types of oreqaa, braasioas, roots, leguminous, potatoes, 
eto . are then dealt with m turn and the most smtable 
fertilisers to use m each case and the beet time for 
their iqiphoation are supplied The requirements of 
the sniall eoale gardener or allotment holder are 
not overlooked, and where special instniotions for 
crape mtended for canning may be helpful they are 
moludcd 

Leaflets on Diseases of Fruit Trees 
Tm Ministry of Agnoulture and Fishenes has 
reoently lesued five new advisory leaflots dealmg with 
fruit tree diseases Leaf Sooroh Olassmeea and 
Bitter Pit of Apples (No 203) gives useful desenp 
tions of these three physiological disorders outlines 
the oonditions which produce them and suggests 
ways m which they may be avoided Advisoiy 
Leaflet No 205 ( Apple Mildew ) TO]daoee Leaflet 
No 204 and emphasises the need for cutting diseased 
twigs well back, m order to remove all the flingus 
Oooeeberty Cluster Clip Rust (No 108 , replocmg 
No 209) deaonbee the ncidial stage of the fungus 
Puoemut Prtngdtttnuana which spends its uredo 
and teleuto spore stages on certain sedges Hie 
ncidial stage ooouia on the leaves and fruit of goose 
hemes causing malformation Control is obtained 
by hand picking diseased fruits, and removing 
sedges from the locality The die back disease of 
goosebemM is treated m Leaflet No 204 (formerly 
No 234) The Aingus Botrytu ctnersa kills the outer 
tisBuee of the stem, usually just above ground level, 
and the whole bush dies The fringus is usually a 
saprophyte and its attacks may be controlled by 
clearing away decaying matenal from the neighbour 
hood or spraying bushes with 0 4 per oent copper 
sulphate solution just before the buds open 
Powdery Mildew of the Vine (No 207) le on 
up to-date edition of Leaflet No 133 

Racarch in BactensI Chemistry 
Thm Medical Research Council announces the 
inauguration of new arrangements for further com 
bmod chemical and booteriologioal mvestigations into 
the oonditHms which govern the life and multipUoa 
tion of micro organisms causing disease Theee have 
been mode possible by the generous co-operation of 
the Middlesex Hospital Medical School the trustees 
of the late Visoount Levetfanlme and the Sir Halley 
Stewart Trust Aooommodation and faoihties are 
bemg jWDvided at the M i dd le se x Hospital m the 
Bland Sutton Institute of Pathology and the adjom 
mg Oourtauld Institute of Bioohemistiy The 
mvestigations will be directed by Dr Pi^ Fildee, 
who has been appomtod a member of the aoientifio 
stall of the Medical Raoearoh Council The other 
worken are Mr B G J O Knight, with a Halley 
Stewart xeeearoh fellowship, and Dr G P Glad 
stone and Dr Q Maxwell Riohardson, holding 
Leverhulme reaearoh fellowships Hie arrange 
mefita took effect on June 1, and the support given 
by the oo-opeiatmg bodies is sufSoient for an initial 
period of five years 
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Lcvcrhulmc RcMarcb FcUowshipi 

Thk foUowing Leveriiuhne renoMh feUowahips 
have reoontly been awarded, among othere, for 
renearoh in the mbjeote indroated Dr E Aahley 
Cooper, lecturer in ohemistry, Univenuty of Bum 
ingham (activity of onxymee of bacteria) , Prof 
£ E Evans Pntohanl, aaeutant profeaaor of socio- 
logy, Univenuty of Cairo, Egypt (detailed ethno 
logical and eooiokgioal nttuly of the pagan Oalla of 
Weatem Abywmia) , Dr R IfacLagan Oome, 
Indian Forest Service (correlation of erosion damage 
and grasing m forest lands) , Miss M M Qreen, 
late Ctovemment Education Department, Nigeria 
(anthropological and linguiatio research among the 
Ibo tribe of Southern Nigeria — ^joint research with 
Mrs S H Leith Ross) , D LI Hammick, fellow and 
tutor, Onel College, Oxford (mteraotion of mtro 
compounds with aromatic bases and hydrocarbons) , 
Dr U Stafford Hatfield (behaviour of crystalline 
mibstances m electnc and magnetic fields). Dr 
L S B Leakey, part tune lecturer m the Kikuyu 
language. School of Oriental Studies, London (pre 
history of East Afhca) , Mrs 8 H Leith Boss, late 
Secretary, Board of Education, Nigeria (home and 
social hfe of the women of the Ibo tribe of Southern 
Nigeria — ^]omt research with Miss M M Orem), 
N E Odell, geologist to the Louise A Boyd Expedi 
tion to NE Greenland, 1938 (structure and meta 
morphism of the Frans Josef Fjord region of North 
Fast Greenland) , Dr W H Taylor, assistant 
lecturer in physios. University of Manchester (appli 
cation of X ray analysis to the mvestigation of the 
structures of organic compounds) Grants m aid of 
researches have been made to the following, among 
others Prof K A C CreswoU, aseistant professor 
of Muslim art and arohwology, Egyptian Umversity, 
Cairo, Egypt (researolies on early Musbm art and 
architeotiire) , Capt C R P Diver, Senior Cleric, 
House of Commons (South Haven Peninsula Survey, 
Studland Heath, Dorset (1) Physiography and his 
tory (2) Distribution of populations and ooology 
of several animal orders) , J Beid Moir (prehistono 
archseology) , Mrs C F Tipper, University of 
Cambridge (plastic deformation of metals) 

Museums Association 

Thk forty fifth annual conference of the Museums 
Association will be held at Bristol on July 2-8, under 
the preaidenoy of Dr Cynl Fox The general theme 
of the conference will be the modernisation of 
museums and art gallenes Dr Cyril Fox will deliver 
his presidential address on July 3 A discussion on 
folk museums will be opened by Dr R E M 
Wheeler Papsts to be read include The Popular 
nation of Geology" by Dr F S Walln , "Maps 
m the Museum” by Dr F J North , and "Science 
and the Public Museum" by Prof A E Trueman 
On July 6, the Gatunont British Co will give a 
demonstration of “The Film m the Museum” 
Further mfonnation can be obtained ftom the 
Secreteiy, Museums Association, Chaucer House, 
Malet i^aoea. London, W C 1 


laternatkinal Congreai for Applied Mechanlci 

Tbx fourth Intemationid Congress for Applied 
Mechanics will be held at Camlmdge on July 8-9 
The followuig general leoturea will be given Dr 
V Bush, “Recent Progress m Analysing Maohmea” , 
Prof A Caquot, “IMfimtion du domam 81astique 
dans les corps isotropes — Courbes intmu^quea dr 
T^istanoe ^lastique apparante, ct de rfaistanoe 
^lastique vraie (endurance)" , Prof J P Den 
Hartog, "The Vibration Problem m Engmeenng", 
Prof Th V KArmAn, * Turbulenoe” , Prof Ernst 
Sidunidt, “Heat TransmisBKm" , Prof O I Taylor, 
“The Strength of Oystals of Pure Metals and of 
Rook Salt" , Prof Herbert Wagner, “Uber das 
Gleiten von KArpem auf der Wasseroberflioho” An 
extMuuve senes of sectional papers will also be read 
Further mformation oan be obtamed from the 
Organising Seoretary, Mr A H Chapman, Engineer 
ing Laboratory, Cambridge 

Announcements 

Thk president and oounoil of the Royal Society have 
recommended Viscount D'Abemon for election into 
the Society under the special statute which permits the 
election of “persons who m their opinion either have 
rendered oonspiouous service to the cause of Science, 
or are such that their election would be of signal 
benefit to the Society" 

Thb meeting of the Faraday Society for the general 
diaousBion on Colloidal Eleotrolytea", ongmally 
announced for September 28-27, has been deferred to 
September 27-29 The date has been changed partly 
to suit tho oonvenienoe of those who are travelling 
to the U S S R for the McndelAeff Centenary 
Celebrations 

ArFUOATioira are invited for the following appomt 
ments, on or before the dates mentioned — ^A 
pnnoiped of Watford Teohnioal and Art Institute — 
The Clerk to Hertfordshire County Council, 28, 
Castle Street, Hertford (July 4) Five probationary 
forest officers — ^The Secretary, Forestry Commission, 
9, Savile Row, London, W C 1 (July 4) An assistant 
lecturer in physics at University CoUe^, Nottmg^iam 
— ^The Registrar (July 6) A junior M^tifio officer in 
the Admualty aoientiflo pool— Thf jAptetary of the 
Admiralty (C B Branch), WhitehaH^BW 1 (July 7) 
Three geologists <»i the Gcologiaal Survey of Great 
Bntam and Museum of PrMtioal Geology — ^The 
Dueotor, Qeologioal Survey and Museum, 28 Jermyn 
Street, 8 W 1 (July 9) A professor of surgery in the 
King Edward VI{ College of Mediome, Singapore— 
The Direotor of %|truitnMnt (Colonial Servioe), 2, 
Richmond Tenaoe, WhitohaU, London, 8 W 1 (July 
14) An arohmologioal oammissioner m Ceyloa — 
Direotor of Recruitment (Colonial Servioe), Colonial 
Office, 2, Richmond Terrace, Whitehall, S W.l (July 
31) A geologist m the Education Department of the 
Anglo Egyptian Sudan — ^The Ccmtroller, Sudan 
Government London OflSoe, Wellington House, 
Buekmgbeni Gate, London, S W 1 
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Letters to the Editor 

[TAe EdUor does not hold htmte^ reopontMe Jor 
opmuna exprtoted by h%a eomopondmta Neither 
eon he underlate to return, nor to oorreapond witk 
the wrtiere of, nyeeted manueenpte intended Jor thie 
or any other part Natukb No notice le taken 
of anonymous eommimieations ] 

Exchange Forces between Neutrons and Protona> 
and Fermi’s Theory 

Fbbhi* has recently developed a suooeefiful theory 
of g radioactivity, baaed on the assumption that 
transmutations of a neutron mto a proton and vice 
versa are possible and are accompanied by the birth 
or diaappearanoo of an electron and a neutrmo 
This theory implies the possibility of deducing the 
exchange forces between neutrons and protons, 
mtroduoed more or lees phenomenologically by 
Heuenbeig (This idea occurred also quite mde 
pendently to my friend, D Iwanenko with whom 
I have smoe had the opportunity of ducusaing the 
question ) Consider two heavy particles a and b, 
a being m a neutron and A m a proton state If a 
becomes a proton and b a neutron the eneigy remains 
unchanged Now these two degonerate states of the 
system may be linked up by a two step process 
the emission of an electron and a neutrmo by the 
neutron a which becomes a proton, and the ensumg 
re absorption of these lij^t puiicloa by the proton a 
which beoomea a neutron ^e energy of the system 
will be m general not conserved m the mtermediate 
stats (oompara the theory of dispersion) The 
emission and re absorption of a positron and neutrmo 
may also take place* In this way the two degenerate 
states of the system considered are split mto two 
energy states, diflormg by the sign of the exchange 
energy 

Smoe the rdle of the light particles (i{i field) 
providing an mteraction between heavy p^ioles 
corresponds exactly to the rAle of the photons 
(efectromagnetic field), providing an interaction 
between electrons, we may adapt for our purposes 
the methods used m quantum electrodynamics to 
deduce the expression fw Coulomb forces 

Puttnm <|>i + (tI'i + 0*<|*a + t where 

g IS the Fermi constant 4 X 10-*» erg cm •), and 
using the theory of perturbations and retaining only 
that part of ib which corresponds to the absence 
of light partioles m the initial and final states, we 
obtam 

(»• - ■» r<) ♦.-(*!= »'>) *- 

where X is an infinite constant, r is the distance 
between a and b and /(r) is a decreasing function of 
r, which 18 equal to 1 when r c h/me (m is the mass 
of the electron) Negleotmg X, one would obtam the 
same result if one mtroduoed directly m the wave 
equation of the heavy particles an exchange energy 
A(r) 

± le^ 

the sign of Air) depending on the ^qrmmetiy of i|i 
m respect to a and b fotroduemg the vahies of 
h, c and g, we obtam 

|X(r)| < ICr** f-* erg 


Thus Air) IS far too small to account for the 
known mtciiaotion of neutrons and protons at dis 
tanoes of the order of r ~ 10-*' cm 

If the diflerenoe of masses of the neutron and of 
the proton is larger than the sum of the masses of 
an electron and a neutrmo, the emission of light 
particles by a heavy particle may take place without 
violation of the conservation of energy But sgam 
the oorreepondmg i slue of the exchange eneigy may 
be shown to be far too small 

Our negative result indicates that either the 
Fermi theory needs substantial modification (no 
simple one seems to alter the results materially), or 
that the origin of the forces between neutrons and 
protons docs not he, as would appear from the 
original suggestion of Heisonberg, m their trans 
mutations, considered m detail by Fermi 

lo Tamk 

Physical Research Institute, 

State University, 

Moscow 

* Fannl X PIm , «, ISl 1984 

‘ WtDk, BtniR Aeed Uneii, It, 819 . 1984 


Interaction ci Neutrons and Protons 

As electrons and positrons are expelled m some 
reactions from nuclei, we can try to treat these light 
particles like tho photons emitted by atoms Then &e 
mtoraotion of heavy particles (protons, neutrons) can 
be considered as t^uig place tno light particles 
described by the equations of a iji field in the same 
manner as oleotromagnetio, for example. Coulomb, 
mtoraotion takes plaw through an oleotromagnetio 
field, or photons 

The first order effects are the expulsion (or absorp 
tion) of an electron, which ease was treat^ leoontly 
by Fermi, or of a positron We may remark that the 
application of Fermi’s formalism to positron dis 
mtogmtion of light nuclei (which we got by changing 
the sign of the charge number and taking for the 
latter the appropriate value) gives results which fit, 
though not very aooiuatoly, tho observed relation 
between tho half period and the maximum energy 
of tho disintegration particle* Though them seems 
to be a cjuantitative disagreement between Ferpii's 
theory (applied to positrons) and positron disintogra 
tion, on the other haail the calculated values for 
K and Rb support Fermi’s assumption uf the existence 
of quadripole transitions of heavy partiolee, giving 
too big values for the half jieriods m oompanson 
with the usual dipole dismtegmtiuns llie exceptional 
position of K and Bb is in some way rather 
ansohaultdi We may remark that the Saigent Fermi 
rule, m contrast to the Qeiger Nuttall law, shows a 
less pronounced dependence on tho charge number, 
so that for quahtative OQnsiderationB even the wave 
fimotionB of free particles oan be used 

Tho second order effects give specially the prob 
ability of production of x>airs, which is m the case 
of the field less effective than m the electro 
magnetic case, as the charge, e, is much bigger than 
Fermi’s ooeffloient, g (the charge’ for the i|i field) 
Tho most important second order effect is tho 
Boibaequent productioa and annihilation of an electron 
I and positron, m the field of proton and neutron. 
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which leads to the appeannoe of an mteraotioa 
exehangt energy (Heisenberg’s Avutmueh) between 
proton and neutron, quite in the same way as 
Coulomb mteraotion can be oonooived as arising from 
the birth and absorption of a jdiotan m the ease of 
two eleotrons Instead of s'/r one gets here an 
mteraotion of the order g^/chr*, whioh is easily verified 
dimouionally The oxaot oaloulations were first 
oamed out by Prof Ig Tamm, who also msiated oa 
development of this method With g ~ lO*'* (the 
ooiqputations were owned out by V Mamasicblisov), 
which value is required by the empinoal data on 
heavy radioactive bodies we get an mteraoticm 
energy of a million volts, not at a distance of 1(H* om 
but only at r ~ 10~** om , which is inadmissible 
Wo may ask about the value of r, whioh would give 
a trlf tnteraetum energy of the order of the proper 
enirgy of a heavy particle This value is of the order 
10~‘* om , which is that of tho olossioal rodnis of a 
proton 

The appearance of these small distonoes is very 
surprismg and can be removed only by some quite 
new assumptions Pormi s oharaotenatio ooefficient 
g appears to be connected also with distances of this 
order of magmtude 

D IWANUMICO 

Physical Teohnioal Institute, 

Leningrad 

• of U IwsMako, a R. Ae Sal U S^Ji , Laninsmd • Vo S, 


Banum in Ancient Glass 

Tkk recent mterestmg exhibition of Chinese glass 
and beads — the property of tho Boyal Ontario 
Museum, pronto— at the Courtauld Institute (Um 
varsity of London) arranged by Prof Yotts, prompts 
us to put on record the results of some work we 
have done on ancient beads and the prosenoe of 
banum in them 

Tho more ancient of the qieoimens exhibited — for 
the most part beads — are donved ftom graves (likely 
to be known in future as the Han Chun graves) near 
the village of Chin Ts’un m Honan Corefiil oonsidera 
tion by Prof PeUiot of the oiroumstanoes of thoir 
discovery leads him to place the date of these graves, 
and therefore of the brads, m the sooond half of the 
third century bo In China m 1929, and later by 
correspondence, we were able to coUeot a number of 
beads so dosely resembling those of Han Ohhn that 
they may well have come from that site, and may 
definitely be regarded as of the same penod and 
make Struck by the weif^t of a number of these 
specimens, we prooeeded to compare their specific 
gravity with beads of Mediterranean’ ongm, and 
when we found this generally highei' & number of 
analyses were performra It is not now our purpose 
to disouss our coiuitusions, but simply to direct 
attention to the followmg results 
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Tlw era ornament is of the type sometunes known 


as ocqwtan bead’, and there is good evidenoe for 
regarding it as of Han date (202 b o -a D 221) 

In mc^em times banum glara was not made until 
about 1894, when it was one of the new glasses with 
a high refiraotive index and low disperuon put on 
the market by Meaars Sehott of Jena, nor have we 
any knowledge of any onoient gloss or bead oontaming 
banum 

We do not sugmt that the ancient Chinese used 
banum purpoeefoUy m their gloss — no doubt it was 
present in the matcnal from 
which the glass was made , 
we do, however, consider 
that its presence may m the 
fiiture ^ow of the deter 
mmation of on^ of beads 
in oertam doubtful oases, 
and thus have some value 
m questions of early oultura 
contacts between West and 
Fast , mdeed it was the 
study of these that led us 
to our discovery 

It must not, however, be 
supposed that all Chinese 
glam of a high speoifio gravity, or all Han glaxee, 
oontam barium Dr F M Brewer, who has kindly 
examined by arc speotrosoopy two specimens of 
Chmese glam and a piece of typical green Han 
glass, reports that ‘ there was not m any of them 
any banum either as mam or minor constituent’ 
Of the two pieces of glam, one of T ang age (a d 618- 
907) has spooifio gravity 2 5 tho other — believed to 
be of this ponod — a speoifio gravity of more than 6 
H C Bxok 
C Q Sbuomav 



Rapid Growth-Rate and Diminishing Hetetogony 
A STUDY of relative growth m the pistol orab, 
Alphsus derUtpts*, has disclosed an mterrating modi 
&)ation of tho simple beterogony law, as expressed 
by the relation y » bx*, where y and x are magnitudra 
of organ and body nspectivdy, and b and ib are 
Constanta k representing the ooefifioient of growth- 
partition between organ and body* 

This relation may Iwld over very long penods — ^for 
chela weight m fiddler crabs, for example, apparently 
during a two hundred fold moreose m taui weight* 
The prmoiple, however, may be modified ui varions 
ways One modifloation m partionlar may be men 
tioned here, namely, that found m mandibles of 
Luoaaidn Here, m the upper paiwff the absolute 
sixe renge, the actual vahira for organ sm fUl 
gressivefy forther below the expeotM vahira This 
haa been mterpreted as due to growth ooonirmg in 
a closed system, namely, the pujjM • if the bdterogonio 
organs are very large, they wiU not be able to oom 
plate their gnmth before the rest of the body has 
appropriated most of the reserves of nutrient 
material* 


Something analogous appears to occur in the 
obelsB of Alphnu In malra (for brevity's sake the 
only sex considered here) between ^ smallest and 
largest olaesra of the sue range S-10 mm oor^iam 
lea^, the amidl (nipper) claw has a gre at er growth- 
paratnm ooeffioient than the mu^ larger (crusher) 
daw (k — 1 22 as against 1 19)** When all the olw 
mean* an oonsidmd, however, the log-log curve, 
instead of being a strai|^t line, u oonoavn down- 
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wanh Thu u beat shown when the square root of 
the two most rapidly growing dimensiona — ^width and 
thicknoBs (depUi)— u used as a measure of chela 
magnitude (Fig 1) Thu applies both to crusher and 
to nipper claws, but u both morepronounced and 
of earlier onset in the crusher The k values for 
equivalent growth periods are shown m Table 1 


Tasu I Onnrth vt ebda Is i Af/luiu dmUfm 


Period 

(rluwi) 

Growth ooaiBoleut <A) ] 

ennter 

nipper 

1 II 

V vir 1 

VII IX 

100 

114 

1 10 
t-00 

0 47 


34 

41 


The mteipretstum would appear to be as follows — 
The growth coeffloient of the crusher in very small 
malee, outside the range of tlie table must be ex 
treraeiy high (well over 2) to produce the large 
relative size found at 3 mm carapace length The 
high rate proves physiologically impossible to mam 
tarn as the bulk of the crusher mcreoses, and the 
growth ooeflloiont therefore falls progressively The 
nipper has only a moderate heterugony {k never over 
1 6), which It raamtains (and mde^ appears to 
mcrease slightly) up to a quite large body size then 
it too shows a decrease 



Fk 1 Doable lossrithiBle plot crtlw^da ord i«r*«wasdi»t 


It must be left undecided whether the temporary 
mcrease of the nipper’s relative growth just noted 
IS ossooiated with sexual taatunty, and whether the 
very nmid d ecre a se m the growth rata of both claws 
after oiass VII u a post maturity phenomenon, as 
seen m the oeooadary sex ehoraoten of Gammanu* 
What i^ipeam clear » the dunmu^wig htUmgmy of 
the oru^er, viaible ftom oanpaoe leiu^ 3-3 mm 
and dodueible at earlieir stasm , and this would 


Mipear to be the duaot outeome of an initial ex< 

high growth rate The phenomenon would be 
oomparable to the 4inunution m total growth 
oooaequent on menaaed abeolute aw as noted by 
Haase in various animals without a blood system* 
While on the subject of hetecogimy, a further 
pomt may be noted The terms posthve and ntgat/wt 
Astemgony ongtnally employed* to denote relative 


growth with k vahiea above and below 1 0, have 
proved m some ways misleading os suggesting that 
antagonistio prooeases are dominant m the two oasea 
The alternative terms hypergony and hypogmy are 
propoaed aoooidingly, m^oating that what is being 
oonsidored is the level of an organ’s growth mtensity 
relative to that of the body os a whole 

Bkk Dawes 
JUI.IAI1 6 Huxley 

Zoological Laboratory, 

King’s College 
London 
May 30 
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The Helmholtx Resonance Theory of Hearing 
In a oommunioation to NAtuaa of April 21 p 614, 
Messrs Hallpiko and Rawdon Smith produce evidence 
of diflerential sensitivity of diEerent parte of the 
ooohloa to notes of ddterent fiequenoy, which they 
deeonbe as favounng the resonanoe theory of hearing 
They use the expression ' diflerentiaJly tuned” 
which I suggest assumcM more than is justified by 
the evidence 

There is ono feature which the rosoiuuue theory 
doee not explam, and that le that the human hearer 
oaimot name the harmomos entering mto the com 
pound tone unlem those harmonies ore made loud 
enough to cause actual reversal of the primary vrave 
I recall Prof bilvanus Thompson directing attention 
to this m 1898, at which tune I demonstrated for 
him at a oonvi inazione of thh Royal Society a model 
illustrating an alternative theory of bearing due to 
Dr Max Meyer Iho following is Thompson s note 
on the Meyer apparatus 

Aooording to Max Meyer the ear doee nut act as 
a resonator and the peroepticm of the individual 
tones of a compound soimd doee not depend on the 
fibree of corti acting as resonators His view is that 
disturbanoes oonununioated by the stapes to the 
inner ear travel up the basilar membrane to distonees 
dependent on amplitude and dampmg , and that the 
poro^tion of tone depends upon the number of tunee 
per second that the direction ttf such motion is 
changed The model does not profess to exhibit the 
meebuiiran of the ear, but to show, by the number 
of times that certain lamps light up m a single 
period, that a meehanism which is sensitive to 
chimgM of duootion of motion utn not os on ruudyzer 
of compound periodic motioas 

The Meyer apparatus depended upon a loose 
coupling between a senes of ports Dr Meyer did 
not clam to have discovered a oorreeponding struo 
tifre m the ooohlee The action of the Mi^er apparatus 
wae oonsistent with the above stated proAlianty of 
human hearing os well as with differential sensitivity 
of different parts of the cochlea and sugseste a 
closer examination of the process and meehanism 
of travel of sound throughout the length of the 
oooblea 

E B Wedkobe. 

15 Savoy Steeet, London, W C 2 
May 29 
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Nuclear Structure, Y-Ray Fuuon, and the Expanding 
Universe 

Pnov O W Todd* has put forward evidenoe 
agauut the suggestion that positron is a oon 
stituent of the nucleus He states that for a definite 
atomic mass P, and a definite atomic number Z, 
the arrangement of ■ partioles, neutrons, etc , m the 
atomic nuoleua should be such as to give a unique 
structure for the nucleus Allowing the posaibihtv 
of positrons but exohiduig the possibility of nn 
attached electrons Todd oonstmotod the following 
arrangement for the umque structure 

i (Z — K) a particles + (P - iZ + 2K) neutrons + 
K positrons 

whore /C — 0 or 1 whichever makes ^ (Z — K) an 
integer 

Iior mferonon Todd s table for a and ray trans 
formations from uranium is given below (n stands 
for neutron and p for positron) 



We find as UXi is transformed mto UX, the follow 
ing oliange takes place 0- Ip + the positron 
nmammg in the nucleus 

Prof Todd asks Whore do the electron and 
positron come from in this change 1 If we accept 
the suggestion that a y ray of sufficient energy may 
undergo fission into a positron and an electron in 
the strong olootnc field of the nucit us the apparent 
anomaly may be explained Now p ray emission was 
preceded by emission of a particles and if some 
a particles without getting out of the nucleus just 
shift their positions from higher energy levels to 
lower levels there would be emission of energy 
which would appear as y ray radiation Some of 
the y rays would very likely undergo fission mto 
positrons and electrons within the nuoleua The 
positron of the y ray would attach itself to the 
nucleus and thus increase the atomic number by 
one and the ^ paAiole would escape 

Wo find that aa UX, is transformed into UII, a 
new a particle is created according to the transforms 
tion 

4n + lp”» 1* + Ip, 

the a particle remaming m the nucleus This trans 
formation can also be explained by amummg that 
an a particle is an aggregate of four neutrons and 
two positrons, and also a positron and an electron 
were created out of a y ray and the two positrons 
oombinod with the four neutrons to form the a 
particle It may be pomted out that a p ray trans 
formation is usually accompanied by y ray radiation 
The binding energy of a proton is presumably great, 
and so its dissociation mto its constituent parts can 
not be spontaneous Naturally we come across a 
comparatively small number of neutrons and poei 
trons 

Dirac has suggested the possibility of a negative 


proton* A plausible hypothesis may be formulated 
aooordmg to which super y rays or cosmic ray 
photons naay also undei^ fiasKm mto positive and 
negative protons A proton has the mam of 
S 4 X 10* electron volte, and a cosmic ray photon 
may have the energy of the order 10** eleot^ volts 

The breaking up of a xdioton into an electron and 
a positron or into a positive proton and a negative 
proton may be helpful m explammg why our universe 
started expanding fhim the Emstem universe We 
know that, mass for mass, matter exerts loss gravita 
tional attraction than radiation So the oonversion 
of radiation mto matter will lessen tiie gravitational 
factor Therefore if by some method the photon 
breaks up into two material particles, the Einstem 
universe will start expanding Possibly radiation, as 
well as the fimdamented material particles, already 
existed m the Einstem universe Some of the photons 
broke up into constituent particles in the eleotnc 
field of abready existuig ohar^ partioles and thereby 
started expansion 

I also feel that the final end of the universe as 
predicted by Sir James Jeans, duo to all matter 
ultimately dissolving away mto radiation, may not 
happen as matenabsation of radiation is possible, 
and olectrons, positrons, positive protons and nega 
tive protons can be croat^ or ro formed out of the 
photons It may also be mentioned here that Prof 
Tolman established the possibility of a universe in 
which re\erHible processes take place, without 
entropy reaching a maximum or free energy a 
minimum 

A C Banxjwi 

Mathematics Department 
University of Allahabad 
Allahabad 
March 81 
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Afterglow of Carbon Dioxide 

In a recent paper* it has been shown that carbon 
dioxide, when excited to lummescence by an electrical 
discharge m a vacuum tube, posaessos a blue violot 
afterglow having a spectrum sunilar to that obtamed 
by burning carbon monoxide m air or oxygen The 
meotrum has now, on the suggestion of Prof A 
Fowler been produced from a modified source which 
18 brighter than the afterglow m the gas at low 
pressure 

A powerAil unoondensed spark from an IS m 
mduction coil was passed between water cooled 
alummium electrodes in a spherical bulb of about 
three litres volume , the spa^ was honsontal , the 
distance between the electrodes was variable, but 
the best results were obtamed with a separation of 
about five oentimotres The bulb was filled with 
carbon dioxide at a pressure of about a quarter of 
an atmosphere It was observed that the spark, 
which resembled an arc, was aooompanied by a blue 
glow above it This glow persisted for a fkwotion of 
a second after the cutting off of the discharge 

The spectrum of this glow haa been examined 
between 0000 A and 8000 A , and found to be 
sunilar to the speotrum of the afterglow at low 
pressure and to that of the carbon monoxide flame 
Ilie water viqxMir band at 1004 A , whioh was such 
a prominent feature of the qieotrum of the afterglow, 
was however, not obaerved when the gas was 
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carefully dried Even when the gas was slightly wet 
showmg the water vapour band in the spectrum of 
the exciting spark, this band was still quite weak 
m the spectrum of the glow above the spark This 
supports the view that the presence of water is not 
essential to the occurrence of the afterglow The 
spectrum of the exciting spark consisted of the third 
positive and Angstrom bmds of carbon monoxide, 
the afteiglow bands were also present on the spectra 
grams of the spark, but this docs not necessarily 
imply that they wore present in the exciting spark 
as the glow was also mcluded m thew. spectrograms 
No ImoB of atoms other than those of aluniimum 
from the electrodes, were observed in the region 
exammod 

The effect of variation of the pressure of the gas 
has been studied At a pressure of about half an 
atmosphere the glow was brighter but the spectrum 
mcluded a considerable amount of oontmuoua back 
ground resembling the carbon monoxide flame as 
usually obtained At a pressure of about 100 mm 
the glow was much famtor and the spectrum more 
nearly resembled that of the afterglow in a vacuum 
tube, diowmg a well marked band structure and 
being comparatively free from oontmuum 

A Q Oayoon 

Imperial College of Science, 

London, S W 7 
May 31 

'Pne Bot Sot A Itt SSS 1S3J 


Absorption Spectrum of Mercuric Sulphide 
Wb experimented with the absorption spectrum 
of gaseous mercuric sulphide The substance was 
mtroduced into a quartz absorption tube which could 
be heated to about 400° C by Ueotrioal means stt ps 
being taken to prevent condensation on the plane 
quartz ends The copper and aluminium imder water 
works were used os sources of continuous radiation 
The sulphide seems to decompose very readily and 
wo obtamed evidence only of the presence of Hg 
vapour by the resonance Ime 2036 A and of 6| and, 
at high pressures, of St by the sulphur bands, which 
we identified without much difficulty At higher 
pressures the overlying oontmuiun becomes very 
promment, and the banded structure disappears, as 
IS usually the case with a ^ under such conditions 
We would not have published these results were 
it not for the fact that recently Sen Gupta' clainut 
to have shown that merouno sulphide dissociates in 
three regions of contmuous absorption mto Hg ('A,) 
and S ('P) 8 (‘Ut) 8 (‘A,) respectively We re 
examin^ our plates m the hope of verifying this, 
and can only say that the separation of these distmet 
absozptions from the sulphur oontmuum must be 
one of very great difficulty In fact, we cannot be 
sure if the fi^ two regions are not entirely due to 
sulphur, which has two maxima, 4000 A m the 8, 
region and 2670 A m the S| region Our absorption 
qi^ra for followed very oloaely the spectra 
published for sulphar at high pressures by Gnmam* 
The heat of dissociation of HgS has been col 
oulated to be 60-70 kool Thu audees the reaction 
2HgS « Hg + Hg + St endothermic so that the 
dissociation will be greater at the higher temperoturM 
and pressuNS, and there will be a relatively larger 
oonoentration of B| compared with HgS Con 
sequenity the mterfiemnoe effect due to S, will 
become more and more pronounced as the temperature 


u raised and it seems useless to tiy to morease the 
oonoentration of HgS m this way 
The whole question of Uio exutenoe of an absorption 
spectrum of HgS would seem to centre round the 
elootranio state of the molecule If it u a '£ ground 
state it would not dissociate mto Hg ('At) and 8 (*P) 
as these atomic states do not combine to give a 
Ringlet state (Wigner and Witmer, Herzborg, eto ) 
Whether the first excited state dissociates m thu 
way will depend ou the probability of the mter 
oombmation . so that the absorption spootnim of 
HgS in the necessary region may only be very slight 
and pirhapi immeasurable 

It 18 noteworthy that V and C Moyer* found HgS 
to have a vapour density (compared with air) of S 39 
The vapour density of Ug + Hg + b, is not much 
difl< rtnt from this namely 6 36 

T Ibbdale 
K F Gibson 

Physico Chemical Laboratory 
■University of Sydney 
April 24 
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Intranuclear Spindle Formabon and Mitosu in 
ArUnua talma 

CYTOLOQirAi, studios on Artemta have brought out 
some now facts about the structure of the spindle 
and the morpliology of the meiotio and nutotjo 
division m thu form which agrt'e only m part with 
prcvioiu hypotheses (For a recent discussion of 
these see bohrador' ) To what extent these data 
bear upon the general understanding of the problem 
of mitotic divuion will be considered elsewhere m 
more detail 

In Artetma the spmdle, both m meiotio and cleavage 
divuions u formed exclusively from nuclear material 
It arises as two half spindles from the polos of the 
nucleus inside the nuclear mtmbrano which remains 
mtoot up to eni ly imtaphaso (!> ig 1 a) Its formation 
u accompanied by a steady loss of nuclear volume 
indicating that the process mvoives a great reduction 
in the fluid content of the nucleus During meta 
phase the nuclear membrane rapidly disappears 
There u a distmct stniotural difference between 
thu polar fibres and the spindle fibres The meta 
phase spmdle is barrel shaped and in early cleavage 
divisions stands out shoiply agamst the polar fibres 
of the big OMitroepheres It has a very siinilar form 
in the metaphase of the meiotio divisions where 
there ore no formed oentrosomes or oentrospbores 
and m the late cleavage divisionn, where these arc 
only weakly ilevelopod (Fig 1 6) 

In the spindle two components can bo dwtm 
mushed (1) relatively rigid fibres immersed m <2) a 
use viscous matrix Dunng anaphase, the ohromo 
somes move to the two poles leavmg a much lighb r 
central space (Fig 1 b) The fibres found m thu 
central space between the two sets of chromosomes 
would seem at first sight to correspond to Sohrader s 
interzonal fibres, but m thu case they appear to 
be identical with one component of the metaphase 
spmdle, namely, the rigid fibres 
It may be suggested that during anaphase the 
ohromoaomes ora moving az on tracks— or possibly 
within tubes oa suggest^ by Schrader — along these 
ngid fibres The anaphase spindle u more oylmdrioal 
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and loH8 compact than the metaphaae spindle One 
can see the underlying yolk granules through it 
whereas this is impoasilM m luetaphose These facts 
suggest that there is a streammg of the interflbnUar 
substance — the matrix between the rigid fibres— 
towards the centrospheres and that the movement 
of tl o chromosomes is somehow connected with the 
currents th w produced 



As soon as the chromosomes reach the ends of the 
spmdle they lose their regular arrangement m 
planes and form more or less spherical clumps Th s 
IS oonsisteint with the assumption that the rigid 
fibres oot oa supporting struotures and at the same 
tune separate Uie chromosomes from each other The 
spm lie remnant is always to be seen m telophase 
It IS noteworthy that in the first oleavage d vision 
the chromosomes after leaving the spmdle and 
assuming the clumped telophase arrangement may 
continue their movement towards the centrospheres 
Fabius Gross 

Kaiser Wilhelm Inatitut Air Biologie 
Berlm Dahlem and Galton Laboratory 
Univoraity College I ondon 
May 18 
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The ooUeotion of A harpa m three different 
localities in the central part of this region namely 
near the River Ket (to the north of Tomsk) at a 
point situated two hundred and ten kilometres above 
the River Ob on the westom shore of Lake Baikal 
m the viomity of the village of Liatvuuohnoye and 
on the eastern shoire of the same lake twenty five 
kilometres north east of the mouth of the River 
Selenga mdioatea that this is a oiroumboreal apeoies 
and obviates the need cm these grounds of the 
hypothesis noted above 


University of Edinburg 
and Johns Hopkins University 
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Activities of Life and the Second Law of Therino> 


I AM at one with Profs Donnan and Guggenheim 
n hoping that this discussion will end soon but ask 
leave to explam why I think that their supposed 
paradox* m merely a th id mare s nest 
It IS a well known and mdeed obvious fact that 
entropy has different values aocording as it is 
tneamircd with reference to atoms or molooulm or 
other umts Profs Donnan and Guggenheim have 
ro-diBoovered this hail it as a paradox and claim 
that because this paradox exists my arguments must 
bo unsound As well might they ^isoover the 
paradox that tempemture has difteront values 
according as it is measured on the Centigrade ani 
Fahrenheit scale and try to use this as ammunition 
against anyone who mentions temperature 
Cleveland Lodge ^ ^ Jranb 

Dorking 
burrey 

ITAinu US see Juaa 0 ISM 


Crocodiles or Alligators 

Paor RiTOHn need have no fear that the name 
CrooodUut for the oroeodilea in general will be re 
placed in future by Champn^ It was unfortunate 
that Dr Werner • blunder should have qipeored in 
so authontalave a worii as Das Tierreioh but it 
was at onoe oorreoted by Dr Stejneger m Ooptta 
No 3 p 117 Oot 1983 The tj^ of CroeodUtu 
both by absolute tautonymy and by subsequent 
designation is ndo<tou«>>tho Laeerta oroeodtltu of 
LiniMBUs (m part) 

* RAnrsB US, Bu amw s 1M4 MAiAidnK Smith 


The Discovery of Aeantkuwla harpa, Say, m Central 
Sibena 

In the ooorse of a study of the mollusoon fauna 
of Siberia earned out under the auspices of the 
Smithsonian Institution during 1932 and 1933 a 
pomt has come to hght whi^ appears to merit 
speoial notice This oonoems the dlsaovery of the 
mtropod molluso AoanthtntUa harpa Say m central 
Siber a This species has long been known to ooour 
m Europe North Atnenoa and the eastern fringe of 
Asia (Kamchatka etc ) and its amarent abmee 
from the central part of Sibena led Doll* to believe 
that migration mto that temtory had been delayed 
by a (gwisgresBion of the sea or of glacial loe over 
at loHM a part of this region 


Constitubon of Astacm 

Astaoin the pigment of the lobster and of other 
crustaceans is a denvative of carotene that is 5 6 
h' 6 tetroketo carotene or 4 , 3 4 5 tetr^to 
^-oarotene It forms a dioxune C|^ 4 iO|i>(NOH)a 
whi^ beeidea the two oxime groups alw oontams 
two enolio hydroxyl groups On heating with 
0 pbcnsdenedismuie astaom gives a diphoiaxiiie 
d^vatrve Ci^i^a It is therefore a new type of 
oarotene derivative 

Chsnuool Institute 

Umvereity Zunoh 
June 2 
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Research 

Cinmhaliwn in North-Wat Amenca A study of mor 
tuary and saonfioial imthropophagy on the north west 
ooaat of Amenoa and ita origms has recently been 
published by Dr WiUiam Christie MacLeod (J Soe 
ilnUnoamalM N S , 25, faso 2) Among the Kwatuutl 
there is a group of dances either canmbalistio or 
related to the cannibal dance A youth who m his 
quest for a vision meets the great canmbat spirit 
or any of the cannibals attendants, acquires the 
dance, derivable from the spirit An analysis of the 
elements of this bohef and of the lore oonneotod with 
oamubohsm indicates that the dance was diffused 
from the northem Kwakiutl os the centre It is 
evident, however, that the dance consists of a number 
of ilements which were diffused separately and have 
been only imperfectly mtegrated among the Kwakiutl 
Thire are uiree eleinents which have a different 
history and can be traced Of theee corpse eating 
by the relatives of the deceased was on old culture 
element of the entire west ooaat of North America 
and the northern plateau It was linked with the 
custom of bone aoTrsung by the widow and tho 
custom of smearing with exudations of the corpse, 
or Its blood, as on equivalent of eating Among 
the Kwakiutl the custom of mortuary onthropuphagy 
probably represoits a survival from the oulturo of a 
pm Kwakmtl tribe The second element the custom 
of biting bits of flesh from fellow inbosmin at 
ceremonials is of inner American introduction and 
probably is a by product of hook swinging In mnor 
North America the nta is selfsaorifloe of bits of 
skm Thirdly, non anthropophagous soenfloe of 
oaptivos in war was diffused to tho west coast from 
umer Amerioa, and afterwards, through tho Kwakiutl, 
anthropophagous practice followed m connexion with 
the nte of hook swinging The stnxM of flesh 
technique m aaonfloe of both Maidu and Kwakiutl 
18 of inner Amenoan ongm and still survives among 
the northern Flams and Woodlands Indians 

RabbU Pur Production Asarule rabbit fur has been 
worn m garments <mly when no other oould be 
afforded, objeotions to it bein^ that the hair soon 
becomes worn and shabby m appeoranoo and, 
ounously enough that it is aheap In rooent yean 
however, much has been done by oareful selMtion 
and breeding to improve the lasting quahty of rabbit 
fur, and to mnush a wide ranm of desirable colour 
mgs As a result, it is now possible to produce natural 
undyed and untnmmed fun which closely roeemble 
pelts from the rarer and more expensive fur beonog 
animals Much of the progress hu been due to the 
diaoovery m 1910 of a mutation, later known as 
oastorrex, m which a short, denre, under ftir with 
almost a velvety texture is the pi^ominont ooat, 
the guard hairs of the outer ftir being reduced to 
msig^oanoe The rex-ooat oharaoter acts as a 
Mwndelian recessive, and breeders armed with a 
knowledge of the behaviour of this oharaoter m 
orossing have to their hand on mvahiable aid in 
producing coat varieties new m colour and texture 
The Ministry of Agnoulture and Fishenes has pub 
liabed a BuUetm (No 78) on ‘ Rsx ftirred Rabbits" 
(London H M Stationery OfBoe Is ) whioh gives 
a description of experiments earned cAit by W King 
Wibon at the National Institute of Poultry 
Hnsbaodiy The pamphlet illustrated by eleven 
fine npirodiiotions of colour photographs of stages 


Items 

shown in tho first and neoond generations of hybrids 
resulting from a cross between normal furred lilao 
and oastorrex, should be a useful guide to the breeder 
It would be mtereeting to know if those beautifully 
coloured natural furs stand exposure to light without 
fading 

Hair Direction m Man and Apes Dr T D btowart, 
physital anthropologist of tho Simthaonian Inatitu 
tion has mode a preliminary classification of the 
differencea m hair growth direotions over the whole 
body between man and tho higher apes The oom 
pansons are based upon 166 skins of gorillas, ohim 
panzees and orang outangs and upon young men 
stripped for pbymoal examination There is much 
in common Iwtween the two groups, which possess 
a basic hair direction piattom from which each species 
has departed to some extent In riuui tho pattern 
has berome more modified than m any of the others, 
the most obvious human feature being the oow 
hok on the top of tho head In tlie apes the head 
hair streams regularly backward from forehead to 
nape (liko that of a modem well oiled youth '). and 
this diroutiun is contmued without bre^ along the 
back where the hair streams downward from neck 
and shoulders It is m the back pattern of man that 
the most striking divergence upiiears for instead of 
showing a regular downward flow, tho liair of each 
side converges towards the mid line Man has the 
most complex and most variable pattern, but the 
differonoe between man and any of tho anthropoid 
apis IS greater than that between any two of the 
apes 

Whaling m the Dominion of New Zealand Capt Cook 
visited New Zealand in 1770 1773 and 1774 and he 
was the first to report whales m those seas In 

Discovery’ Reports, 7 239 252, 1033, Mr F D 
Ommaney mvea a brief outline of tho histoiy of tho 
whaling industry m Now Zealand and a sketch of 
the small mdustry as it exists to day One of the 
first attempts at large scale whaling in the viomity 
of New Zealand was made in 1 791 by a fleet of whalers 
which had arrived m Australasian waters through 
having brought convicts and stores to Australia 
It met with no success because although whales 
were abundant enough the weather proved too bad 
fir prohtoble fishing bovon years later, however. 
Sperm whaling was being actively earned on in New 
Zealand waters, roamlv 1^ Dntiah and American ships 
the chief bases of which wore situated at the north^ 
end of South Island By the end of the third decade 
of the nmeteenth century tho population of Sperm 
whales m those waters had beoouio sonously depleted 
Aa a result of this dimmution m the number of Sperm 
whales and also bocauso of an moreasing demand for 
Right whale oil and whalebone a Right wliale 
industry arose in 1830 and quickly eclipsed the 
Sperm whole fishery in importanoe Ten years 
anerwards this fishery, too began to decline owing 
to diminution of the whale population by mthless 
overfishing, and by 1892 the New Zealemd whaling 
industry h^ sunk to insignifioanoe Several recent 
atteAipts to revive it have been disastrously un 
Buooeesful At present there are only two whaluig 
stations operating on a small scale m New Zesdand 
— aai at Whangamumu and one at Torry Channel 
()ueen Charlotte bound 
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Fccal Pelleti from Manne Dcpoua. Hilary B 
Moore has already made several studies of the fecal 
pellets of varioiiH marine animals, findmg in them 
gout I diagnostic characters for certain spooiea In 
vol 7 of the ‘ Dinoovery” reports, 1938, he describes 
a type of pellet occurring frequently in the plankton 
at some stations which fe reoognisos as agreeing in 
form with those of euphausiids found in tho Clyde 
Ho believes them to belong almost certainly to 
Ruphauma euperba which is very abundant in the 
plankton at the same stations They wore not fotmd 
in the bottom deposits, probably because they bnak 
down qiuckly, as was observed m tho Clyde, where 
thiy were scon at the extreme surface of the mud 
but not below Tho pellets from tho bottom deposits 
aro not so easily idtntihed although they can be 
wparated into two olasses One appears to bo fhim 
a mollusc, possibly Nuetda, and mchides many 
diatoms , the other, which is much more abimdant, 
IS of a kmd tlie distribution of which is world wide, 
oocHiTing in recont deposits m depths from 0 to 
more than 2 000 m and in conditions varying feim 
abnost fresh to salt water , also m oortam fossil 
deposits Thtso pellets are ovoid and composed of the 
same mud in which they aro foimd and aro probably 
of animal origin The author is inclined to attribute 
thi in to polycliiete worms or to molluscs The former 
seems very likely os ho has found similar pellets m the 
Clyde which come definitely from Maldonid worms 

Ascidiacca of the North Sea The section on Asoi 
diacea by J Huus, m ‘ Die Tierwelt dor Nord und 
Ostsee (Lief 25, Teil xiia,. 1933 Leipzig 
Akadomisohe Verlagageaell<<iohaft m b H ) opens with 
a useful account m about 10 pa^ of the oxtomal 
foatures and mtemal anatomy ^i« author reoom 
mends weak acetic acid as a narcotising ognnt for 
these animals which, unless narcotiseil, oontraot 
strongly on preservation The systematic section, 
with Its diagnoses and kov, is followed by a list 
showing the distribution of the 55 species considered 
An excellent summary of the physiology of Asci 
diacea is given , attention is directed to glands 
of unknown function, suoh os the pylorus glands 
and the neural gland The author notes that the 
latter is known to de\elop from a port of the larval 
bram, that Julin pomt^ out its homology with 
the hypophysis, and that Butsoher found its extract 
has the qpocifio action of posterior lobe hormone The 
development is briefly considered, a first key to the 
larval forms of the area is providod, and due attention 
IS given to tho process of buddmg The section oon 
eludes with a list of the animals which Uve symbio 
tically with or parasitic within or upon, Ascidiaoea 

Discoloration in PrcMrvcd Latex. A \oiy veduable 
discussion of this subject by Edgar Rhodes and K C 
Sokar will be fotmd m the Journal of tho Rubber Re 
teareh InstttuU tf Malaya of March 1934 Extending 
earher observations by do Vnes, it can be shown 
that suoh discoloration con usually be traced to tbe 
presenoe of soluble iron, and the presence of tfe 
iron may often be associated with aoid production 
duo to fermentative changes with the ooiuequent 
solution of iron from metal contamem Thu soluble 
iron then may react with hydrogen sulphide or other 
soluble sulphide, the sulphide bemg produced as a 
rule by the gradual hydrolysu of the protein material 
in the latex, a process taking plam more readily 
under alkobne oonditiuru, which may ooour as the 
latex before shipping is usually treated with amnumia 


Thus aoid produotion following oolleotion, assooioted 
with iron containers, and then sulphide produotion 
following anunoniation before shipping, are aooeesoiy 
factors m discoloration The disoiusion of thu problem 
may enable grower and shipper to oombme to reduce 
the disooloration in the latex which otherwise makes 
It unsuitable for many of the new processes m which 
rubbtr latex u now being utilised 

Vegetation of Ptainei The April number of Ecu 
logteal Monographs ( 4 . No 2, 109-295 , 1934) u a 
general account of praino vegetation by J E 
Weaver and T J Fitspatnok The areas which 
prairie occupies aro oharaoterised by cold wmters and 
hot summers, with a growing season of about seven 
months, during which there is a fairly even dutribu 
tion of rainfall amounting to 19-20 mches The total 
annual rainfall is trom twenty five inohes in the 
north west increasing to thirty six mclies in the 
south east Despite the high temperatures and con 
siderablo wind, water is almost ahmys present below 
SIX inches and this is rendered available by well 
branched root systems which tend to form three 
imderground strata The shallowest roots mostly 
extend to a depth of about a foot, but the unleached 
deep organic soil, which is well aerated, permits the 
development of deeply penetrating root systems, 
some of which even extend to seventeen feet below 
the surface Six types of praine are distinguished 
by their floristio constitution, the most important 
being those dommated by Andropogon eeopanus and 
A furcatus All the dominants and moat of the other 
important species are perennials which reproduce 
mamly by vegetative means Most of the praine 
areas are stai^ to have been mown annuaUy for 
more than fifty years and this, together with the 
fires and grazing to which they have been subject 
since prehistono times, have eheokod the tendency 
shown by the more feral areas to form oommunities 
of a few dominants only At the contacts with 
woodland and forest, colonisation by shrubby species 
occurs, though their growth is checked by thu factors 
just mentioned Rhus glabra and Symphorvearpua 
vulgans, both of which spread by vegetative means, 
are important pioneers m suoh suppressed scrub, 
but It IS suggested that even if not oheoked by 
mowing and fire, chaparral and woodland oould not 
greatly extend the areas which they at present 
occupy In this connexion it must, however, be 
home m mind that the authors thomselven emphasise 
that the prainos ore associated with a wide range 
of conditions both as to soil and topography A 
oonsiderablo part of tho text of this monograph 
consists of notes, of varying merit, upon the oonstitu 
ent species 

Blight Dneaiss of Leguminous Plants. A study of 
various fiingi which produce disease on lejmme crops 
in India has ruoentfy been published (Trane Sftt 
Myeol Soe, 18. Part 4. 275-801, 1984. “A 

Ckmmuative Study of the Fungi assooiated with 
Blight Diseases of oertam cultivated Leguminous 
Plants” ,by Dr A Sattor) Nine species or forms 
of fungi which cause foot rots of pea, gram, knitil 
and vetch ore deaonbed The symptoms of each 
firngns are given for its respective host plsuts, and 
cultural oharoeten of the parasites havs been deter 
mmed Aeooehyta pm, a fungus which is well known 
ui England as a parasite of the garden pea, was 
found to have physiologioal forms on vetoh and 
kntil PhyOoehola Rabm also has a close rdation 
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with ito ho8t (gram), whilst Mycosphturella ptnodes 
and Aicochyta jtmodeUa am not bo speoialued Tho 
lost two oTganiama oause very aeveie foot rot 
Considerable diBOunmi of the results of the expen 
meats as they relate to taxonomy appears m the 
paper, and it is suggested that P RiAtet should be 
more oorreotly named A Rabiet 

Bartfaqtiakcs in Bulgana With the exception of 
Qreeoe and Italy, no European country is more 
frequently disturbed by violent earthqilakes than 
Bulgaria It is therefore fortunate that it should 
possess an efficient seismologioal service, the work 
done by which during the last forty years u described 
in an mterestmg paper by M Kuo P Kiroff, the 
director of the Central Mi teorolog[ioal In<ititute 
(Matir pour VAtudo des Calam , No 32, 341-348. 
1033) The service was founded by M Spaas VatzofI, 
the duootor at that time A table is given of tho 
number of earthquake days during each month of 
1802-1931 From this it appears that on an average 
there were 44 4 days every year on which earth 
quakes ocourred, the highest yearly numbers (213 
and 134) benig those for 1904 and 1028, includuig 
the after shocks of the dostnictive earthquakes in 
April of ecwh year Paring the forty years, there 
were eight earthquakes of destructive intensity with 
epicentres either m Bulgaria or close to its borders 

Gravity Work in East Africa The annual report 1034, 
of the Committee for Oeodoey and Geophysics at 
Cambridge gives a short account of the notable work 
dono by Dr euid Mrs Bullard m the recent Cambridge 
Gravity Expedition to East Africa Dr Bullard was 
m Africa from last November until early April this 
year, and during that ponod made gravity observa 
tions at 57 stations, several of which were visited 
twice and some three times The tour extended from 
Nairobi through the west and north west port of 
Kenya, Ugan^, the southern Sudan part of tho 
Belgian Congo to the west of Die Rift Valley, and 
book to Nairobi through Uganda Dr Bullaid then 
proceeded to Mombaws through Tanganyika, and 
from Mombasa by coast to Cape Town, making shore 
observations at Dm es Salaam and Cape Town 
The photographic records of the observations, which 
were made with invar pendulums by Dr Bullards 
oompcuison method, were sent to Cambridge weekly 
by air mail The reductions are not yet oomplet^ 
but it appears clear that the accuracy obtomed is 
of a high order Dr Bullard also mode valuable 
magnetic observations on his tour, usmg instruments 
lent by the Ordnance Survey and the Camegin 
Institution of Washmgton These observations 
included 160 of declination, 58 of honzontal force 
and 18 of inclination 

InsuUtois The mechanism by means of which flow 
of electricity takes place m matenals which are almost 
insulators is still obscure, but the publication of 
Prof JofU’s address to the Intemational Congress on 
Phyrsioal Chemistry on the subject, and the disousaion 
whioh followed, will do much towards clearing away 
the obscurity (Pp 35 Pam Biermann et Cio, 10 
fhmoe ) In the case of on msulating cmtal. Prof 
JofM oonsiders that the thennal OBCillations ore 
sufficient to detach an ion occasionally from its 
nom^ position m the space lattice pf the oiyst^, 
and that the obsenoe of the ion from that position 
and Its presence elsewhere produce deformations of 
the qaaoe lattice which are propagated by the eleotno 


helil apphod to the crystal, but gradually disappear 
owmg to the thennal movements roplaoing tho ions 
When this process takes place slowly, the resistance 
of the orjrstal may be very small Prof Jo£M believes 
that in no case has the replacing ion to ov ercome an 
energy barrier He considers that the retention of 
oonduotivity by a crystal when its temperature is 
suddenly mduood pomts to tho fact that m a crystal 
some ions exist displaced from their normal positions, 
and that their numl er uii renses with temperature 
and with the passage of light or X rays The pamphlet 
is to be followed by one on conduction b} ileotron 

movements 

Strychmne and Brueme The constitution of these 
two alkaloids has proved a very iliffioult problem 
to the organic chemint, and further communications 
to the Journal of the Chemual Sornety (May 1034) by 
Prof R Robinson and oollaboratois (tho hrst bi amig 
tho name of tho late Prof W H Perkin) bring the 
number of parts of the work up to twenty nine 
The problem is not yet fuUv solved but ounsidirablo 
progress has been made An important contribut ion is 
the progress made in the Hofmann degradation of the 
molt cull H which has hitherto provi^ very intraot 
able It had been recognised that both stryclmme 
tuid neostrycimme are of the all> laraine tyxHi, and that 
Hofmann olimmations m the senes of the diliydro 
bases in which thi allylammo structure is no longer 
present might bo a promising lino of mvostigation 
This IS now shown to be tho case A very interesting 
and unexxieeted reaction was also discovered in the 
reduction of a new l^ase, leading ultimately to a 
new isomondc of dihydro strychniduie Tho previous 
suggestion that strychnidonn nbtaini>d by the uvida 
tion of neostryohnidine is a keto amide lias also been 
oonfinnod A method of oxidation of neostryohnioe 
derivatives b> perbcnroio acid is dosoribod The 
papers contain a number of imixirtant observations 
which cannot be summarised adequately witliout 
reference to other previous ones in the siririH and 
it IS clear that the solution of the problem of the 
constitution of strychnine is considerably advonctxl 
by the work now recorded 

First Dusociabon Constant of Phosphonc Aad Phos 
phono acid is a comparatively wo^ acid and has the 
peouhanty that the acid function of its three hydrogen 
atoms vaniw greatly The dissociation constants are 
important m physiology and the values for tho first 
dissociation constant (H,PO, — H + HtPO*) avail 
able are not m very good agreement L F Nuns {J 
Amer Chtm Soc , May) has determined this con 
stant, expressed ui terms of activities, over the 
temperature range 0® 60®, from electromotive force 
measurements of the cells 

H,/HCT(w,), KHiPO, im.>/AgCI/Ag, 
without Iiipiid junctions The limiting Debye Huckel 
equation logY~ —A^y was used for the activity oo 
efficient of HCl, tho ionic strength |i being expressed 
by mt+mx. m which ma is the apparent hydrogen 
ion molality from the electromotive force equation 
The values of pKt-^ - log Jf,, X, being the first 
dissociation constant of phoi^onc acid were found 
W graphical extrapolation of very satisfactory Imos 
ITie equation log Xi + 2 0S04p«=i — 6y 10-* (<+18®)* 
was found, t being temperature centigrade The 
values BO obtained are in very good agreoment with 
those found by conductivity at 18°, and by the quin 
hydrone electee at 37 6®, by other expenmenters 



NATURE 


June 30, 1934 


Speeds of Chemical Reactions m Biological Processes 


S EVERAL mterasting points wore rawed at the 
duouBBion on Juno 14 at tho Royal Society on 
methods of measuring and factors detemuning the 
speed of ohemieol reoetions The discussion, which 
was opened by Prof A V Hill hod as its mam 
objective tho exploration of methods suitable for 
attack on biological problems 
Several of the difllcultios m suoh work ore now 
generally recognised , we must note, for example, 
that physical methods of attack are likely to prove 
more fruitful than ohemieal methods since there are 
few reagents that do not disturb m some manner the 
complicated senes of reactions proceeding m living 
matter Agam, m the chemical laboratory it is ous 
tomary to reetnot ones attention to reactions in 
solution which proceed at speeds conveniently 
measurable In biological systems it is the reactions 
which are prodetormmed and their velocities have to 
bo measured Whilst a half life of soma ten seconds 
after mixmg the reactants la almost the limit of 
accurate meosuremtnt by the usual methods many 
biologically important reactions proceed much mori 
rapidly Prof H Hartndgo and Dr F J W 
Roughton showed how, by means of specially de 
signed mixing ohombers using liquids at high pres 
siiros and optical or electrical examination of the 
raixofl liquicte m flow reaction velocities having a 
half life of os small as 1/4,000 sec could bo deter 
mined An extension of this method by Mr G 
Millikon involving a photoelcotno cell permits of a 
greatof degree of sensitivity and the elaboration of 
11 roioromethod 

Hie modem extension of the kmetio theory of 
reactions to complicated molecules u bringing into 
prommence tho importcuioe of what is tenn^ tho 
stone factor, thus a very large molecule under 
going n. action at one of its constituent groups may 
lx regarded as only potentially active over a re 
latively small fraction of its total area These steno 
factors may play an important part in biological 
reactions in two somewhat dissimilar fields We 
find that steno factors alreculy intrude m suoh com 
parotively simple homogeneous reactions as the 
addition of hydrogen to, say, tho double bond m 
propylene, and may anticipate that there is indeed 
a very largo steno factor in the reactions of, say, 
oxygen with hemoglobm It will be mteresting to 
examine from this pomt of view the results obtained 
from measurement of the reactions of the loss common 
and extremely large molecule biok^oal pigments, 
the molecular wei^ts of which as detamimed by 
the super oentnfii^, run mto the millions 
Agam numerous biological prooesses occur at 
phase boundaries or mteriaoes, and suoh reactions 
possess several mteresting pecuhantim which are 
wtll worth extended mveetigation Prof H Freund 
lioh pomted out that wliilst surface ootalysu u a 
relatively oommon phenomenon, there aro oases m 
which retardation of a ohemioal reaction can be 
brought about by a simple extension of surfaoe , 
he cited os an example the reaction 
Br 

/ MsOH CH« 

CH, NH, ^ 1 >NH + HBr, 

which IS retarded by charcoal m alkaline sotution 
It 18 drfBonlt to decide whether the adsorbed mole 


oules are firmly adsorbed and so removed firom the 
solution, to which the reaction is oonflned, or whether 
reaction is prooeedmg both m solution and in the 
adsorbed layer, but in the latter, uduoh may be 
regarded as an organic medium, ^ reaction pro 
oeeds much more slowly 

In the case of monolayen at fluid mterfaoea, it is 
a simple matter to oontraot or extend the area per 
molecule by means of a Langmuir trough, and it 
IS possible to exomme reootion rates m monolayen 
by determination of the rate of ohange m the phase 
boundary potential As has been shown m the present 
writer’s taboratory at Cambridge the velocity 
oonstants of numerous reactions m monolayers may 
be altered to a marked extent by extension or oon 
traction of the film Thus there is remarkable 
decrease m the rate of oxidation (by dilute per 
manganate solution) of tho double bon^ m a mono 
layer of oleio aoid on suitable compression of the film , 
or, to suggest a possible analogy to stretohed muscle, 
there is an moreased rate of oxidation on extension of 
the film The action of enxymes on monolayers of 
reactants for example, locithmaso on films of leoithm 
IS similarly sensitive to an alteration in the molecular 
concentration or eteno factor, which m these oases can 
bo controlled at will 

In addition to the steno factor tho energy of 
activation plays a dominant part m determining the 
rate of chemical aotum. and it is still a matter of 
speculation as to tho acouraqy of assessing the mag 
nitudes of the mdividual energies of activation m tlw 
complex oham of bioohemiool processes Prof M 
Polimyi pomtod out that many lonio reactions in 
solution require energies of activation and that un 
suspected reactions may mdeed be taking place. He 
cit^ 08 a typical example the raoemisation of opftoally 
active halides by negative ions, which reaction may be 
wntton 

X* +R,‘— CY — XC — r1 + Y« 


Where X> and Y> ora identical, that is, X' - Y>, 
raotmisation can take place without the ooourrenoe 
of any apparent ohemioal reaction although m fact 
an ion exchange does take plaoe 
Both in chemistry and m physios, a vast number 
of relative spoeds of oomphoated processes ore found 
to bo exponentially temperature dependent, and the 
mechanisms of these prooesses are always interpreted 
on an atomistic hypothesis Prof J B 8 Haldane 
pomted out that either this infermoe may not be 
universally legitimate or a niatenalistio oemoept must 
be given to such ounous prooesses as the subjeotrve 
measurement of time, fmr iieie the logarithm of the 
relative speed of oountmg is found to vary mvenely 
as the abwhite temperature of the ooonter, givmg a 
computed energy of activation of M.OOO oalorm 
The speed of bimolecular gas reactions is aooelerated 
by mersas o of pressure, and the recent expenments 
earned out by the Imperial Chemioal IndustMes at 
Northwioh have revealed a surprising increase m 
velocity of many slynuolfr reaotioiia m the liquid 
phase when smtably hi^ pressures ore employed 
Prof Max Cmoatel duoked attention to tlu os a 
poesible method of effeoting a sudden change in the 
environment of a livmg system and exammmg the 
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efieot of thiB change on the vanons reaotiona taking 
place 

Some brief references were also made to the 
importance of finding a real^ accurate method for 
measuring the true permeabiuty rates of extremely 
thm membranes Iheoretical mveatigationa in this 


field have already been made by Prof A V Hill 
and Dr b J W Roughton mdicated how the stream 
mg method could be made applicablo to blood cells 
thus permitting an examination of the true rates of 
ingress and egress both of non electrolytes and of 
ions Erio K Riokai. 


Water Supply 


I T is natural and appropriate that the paramount 
topic of the draught should find a promment 
pl^ m the presidential address of Mr Councillor 
l^mas Pans at the annual meeting of the British 
Waterworks Association (Incorp ) at Eldmburgh on 
June 27 Much of what he had to say respecting the 
pernicious efihiots of a shortage ofwater has been a mat 
ter of common expenenoe but he made the pertinent 
observation that many of the failures in supply can 
bo traced to procrastination and lack of courage m 
promoting water schemes This was more particularly 
in reference to rural areas where he emphasised the 
importance of an abundant supply of wholesome 
water is hardly to be over estimated since insuffi 
oient or impure water in those areas has wi le reaching 
effects on public health through milk and foodstuffs 
produced for general consumption He alluded to 
the freiuent lack of storage faoiLties and urged all 
councils regional urban and rural to take action m 
the direction of increasing thoir storago and where 
necessary oonatruoting new waterworks Another of 
hut points was river pollution which he contended 
in the national mterest must oease He uistonced the 
case of Edinburgh when a few yean ago there was 
a turbid stream flowing through the city offinaiva 
to eye and uoatrd The action taken by civio 
authority has resulted m the transformation of a 
public nuisance and a menace to health nto a fished 
water He is opposed to the formati n of a 
national water grid alle^g that the argument for 
such a gnd so far os Scotland is oonoomod is with ut 
foundation The question in his view is not one of 
water shortage but rather of storage and distribution 
Among the papers contributed to the Conference 
was one of a paitieularly timely character on the 
Consumption Misuse and Waste of Water Mr 
John Bowman the author of the paper, directed 
attention to the striking difference m the quantities 
of water supplicid per head per day by various 
authonties He gave a list of 114 authorities in 


England each supplymg a population of more than 
fiO UOO m which the oonsumption ranged from 13 00 
to 73 48 gallons per bead per day Another list 
showed that among 27 water authorities m Scotland 
the consumption ranged from 34 to 02 gallons per 
head pur day Commenting on tlie subject of undue 
oonsumption which might be defined as the use of 
more water than is necessary he said a person 
hvmg in a country where water » ■soaroo may find 
It possible to perform all his ablutions with one 
gallon of water per day and half as much agam for 
oulinary and drinking purposes In civilised countries 
it would appear that at least from 4 to 0 g^allons per 
head must be allowed where there is no water used 
for bail s or water closets Whore water is used m 
addition for the supjily of water closets it would 
appear that the lowest figure is about 10 gallons per 
head Much doponds on the rlass of property 
Houses of the residential class have a higher per 
capita ( nsumptiun than small tenements 

Mr Bowman went on to ask the question What 
IS to bo regarded os the future rejuirementa for 
ordinary domestic oonsumption T He gave it as his 
opinion that within the next twenty >ears at kast 
20 gallons per head per day would have to bo pro 
vid^ for the mcreaaed use of baths The require 
inents per head per day would then bo in the region 
of 60 gallons Perhaps forty y are from now a eon 
sumption of 80 gallons might b oonsid red possible 
In Amorioan towns 80 ^lons p r head is leaked 
upon as a normal oonsumption Dealing with the 
questi n of waste which he attributed largely to 
effective fltt ngs 1 e stated that a good deal of it 
might be eliminated by the installation of heavy 
service piping and good fittings Useful work ho 
thought mght be dono in educating the house 
holder in the avoidance of waste duo to faulty fittings 
and m gettmg him to see that taps were left properly 
turned off on 1 to use water without undue eon 
sumption 


Fish Preservation in Trawlers 


\T7ITH the mtroduotion of steam driven vessels 
VV — aomembero about the year 1870 — the great 
development of the present long distance deep sea 
trawluig industry became possible But the indus^ s 
present greatness is not due to stecun alone HmI 
not the practioe of stowing the catoh m orushed loe 
been also mtroduoed about the same time the 
bringing back of fish m a saleable condition from for 
distant grounds would have been impossible even for 
large and poweiftd steamers unaileoted by the 
s of wmd propulsion 


voganee a 
hareoer 


„ 0 evolve and perfoot a more satis 

fiwtory method of preserving fish at sea In spite of 


stowage of trawled fish m crushed loe is still the 
gemral practice notwithstandmg its very serious 
limitations 

The preservative effect of crushed ico is two fold 
By lowering the temperature of tho fish tissues 
changes due to autolysis are slowed down Hus 
lowering of temperature also slows down the rates 
at whiw the bacteria of decay grow and multiply , 
but stowage m orushed ice aloue cannot inhibit 
their activities completely 
Baotena of decay are present on the fish when 
caught but only m neg^gible numbers As at present 
handed on board ship after osptum, however the 
fish beoome very heavily infected with these or 
As a result of this severe mfeotion, storage 
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in cniBhed loo will in general maintain liiih m a really 
freeh state for not more than 6-7 days Important 
reaoarches at the Torry Bosearoh Station, Aberdeen*, 
havo shown tliat, wiUi oare, infection of the fish 
after capture can be so greatly reduced that they 
will remam fresh m crushed ice up to a maximum of 
16-12 days By greater attention to cleanliness, 
therefore, a marked improvement could bo brought 
about m the quality on landing of loe preserved fish 
following upon its researches along these linos, the 
Tony laboratory has now issued a pamphlet* directing 
the attention of owners, skippers, and mates to 
certain pomts of importance which should be ob 
served m the treatment of their catches if they arc 
to obtain maximum returns from them 
Many of the rocominondations are of a purely 
common sense kmd, such as mmimum handling of 
the fish and greater attention to washing with clean 
water of decks, pounds, baskets and fish room 
flttmgs Certam additional precautions arc also 
suggested, the most important and most practicable 
of which are the use of town supply or other clean 
wnt« r heated to 180“ k (see below) for scrubbing all 
fittings, boards and baskets after the catch has been 
lanili^, and the scrubbing of the fish room with 
town water to which has bwn added S parts ]ier 100 
of 40 per cent formaldehyde The flsh room should 
finally be sprayed with the same solution At sea, 
and beforo the next oatcli is stored, the fish room 
must be again hosed down with sea water in order 
to n move all traces of the disinfectant 
While the better preservation of the catch is to be 
sought m greater cleaalmess, attention to certain 
di tails of stowage is also recommended It is pomted 
out that stowed fish should be protected so far an 
posHiblo from all draughts, as these hasten the melting 
of the ice The use of vegetable parchment for this 
purpose at least for the more valuable npecioe, is 
advocated as being remarkably effective in preventing 
wasteful melting caused in this way 


A noteworthy and most commendable feature of 
tho foregomg rooommendations is that they require 
little or no outlay of extra capital or additional 
nummg expenses, and can be immediately put into 
practice, with, it is claimed, mariced improvement m 
the quality of the fiah landed 

Certain other recommendations are also put for 
ward which entail the installation of specuu equip 
ment and involv e more radical changes m the present 
normal routme on board ship At all points where 
tho fish come into contact with the sliip or its fittings, 
it n suggested that heavily galvanis^ steel be u^ 
to replace or to cover the usual wood , galvanised 
steel baskets should be substituted for wicker ones , 
additional pipes and connexions should be mstalled 
on deck to facilitate more thorough washing of the 
fish after guttmg , and a boater is advocated for 
providing water at a temperature of not less than 
180“ F 

Although there can be httle doubt of their 
theoretical desirability, it is not likely that these 
special and somewhat costly fittings will be quickly 
and generally installed throughout fishing fleets 
But this m no way detracts from the immediate 
value of the other and simpler recommendations 
It IS to be hoped that the general distribution of these 
leaflets amongst them will induce deep sea trawlermen 
to test out the proposals on their own vessels with 
out any further lo« of time This result achieved, 
suflioiently enhanced Tctums will be adequate inoen 
tive to ensure the permanent and universal adoption 
of the improved methods To any less practical 
arguments trawlermen one and all will pay but little 
attention O A S 


> Food ItivtOlssU n Sporisl Srport, No S7 The Usndling snd 
tuwsge of Wliite nnh at 1«s (L^on U M BtsUonety Office ) 

I M 

* Department r SdentlBc and Indiittrial Rewaich Food Inveati 
uatlon DeafltitNuS The I an of the Tnwier a Ftidi BrA Lumlej 
IXpartment of SdentlBc and Induatiial Rowaioh 


Annual Gathering at Rothamsted 


T he annual gathering of subscribers to the 
Rothamsted Experimental btation, held on 
June 20, had, this 3 rear, a special significance and 
there was a record attendance On this oeoasion, tho 
title deeds of the Rothamsted Estate, which has now 
become tho property of tho Lawee Agricultural Trust, 
wore formally handed over to tho Trustees by Mr 
Walter Elliot, the Mmistor of Agriculture Tho 
chairman of the Trust Committee, I^rd Cimton, who 
presided at the meeting, announced that a telegram 
of congratulation had been received from Inrd 
Bledisloo, Qovemor General of New Zealand, a 
former chairman of the Lawes Trust Lord Clinton 
then bn^y outlined tho reasons that oompolled tho 
Committee to issue its recent public appeal for 
£30,000 to purchase the estate 'Ihe land on which 
the building stood, and the fields oontaining tho 
unique long period experiments were threatened by 
building developments He paid a warm tribute to 
Hr R MoDuugall and the Sir Halley Stewart 
Trustees, who provided £20,000. and to Sir Bernard 
Greenwell, Bart , whoso early offer of £1,000 set a 
standard for tho numerous private suhsonbers and 
organisations As a result, the balanee was quickly 
obtained, and the future of Rothamsted is secure for 
all taso 


The director. Sir John Russell, said that tho 
interest in Rothamstod is well shown by the wide 
read area ftom which subscriptions came, and by 
e cosmopolitan nature of the visitors at the annual 
meeting He took this as evidence that the policy of 
Rothawted is on the right lines the purpose of the 
Station IS not to teach farmers how to farm, but to 
give them information that they con use in solving 
their varied problems on their own farms 
Mr Elliot congratulated Rothamsted on the 
successful outcome of the appeal While it is a pity 
that an estate, which hag been for three hundred 
years m the possession of one family, has to change 
hands, it is oiear that no more suiti^le new owners 
could be found than the organisation Sir John Lawes 
set up himself An old tradition has been broken, 
but a new one has begun which will produce equally 
great results for ognculture and England The work 
of Rothamsted wdl go on at its present level, for the 
appeal fund has provided an luunutakable vote of 
oonfldmoe from the agnoultural oonununity 
Prof H E Armstrong, vioe chairman of t^e Trust 
Committee thanked Mr, Elliot for his remarks, and 
joined with Lord Cimton m congratulating the 
Mmister on his efforts m reorgaiusing the agriomtural 
mdustry He said that agnoultural soientiflo workers. 
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thuika to Lawea, have eolved one vital problem 
the produotion of mif&oient quantity of produce 
The next great task u the question of quality, for if 
animals and human beings were properly fed there 
would be little or no disease 

During the day the visitors were oonduoted around 
the farm and the laboratories The classical experi 
ments on grassland, wheat, and barley were inspeoted, 
and special attention was also given to recent ox 
penmental developments 

There is on the farm a number of half bmd ewes 
with four well developed teats Tlieae are being mated 
to a young half bred ram, bred on the farm, also 
with four teats, to ascertain whether ewes with this 
characteristic are bettor mothers than those with two 
teats 

An important investigation on the techni<iue of 
animal feeding exporimonts was also demonstrated 
Its purpose is to reduce the variations hitherto 
associated with this type of experiment by applymg 
the modem statistical methods of design already 
wurkcxl out at Rothamstod for experiments on crops 
An mtorestmg feature of this experiment, which is 
devoted to pig feeding is that oach animal m fed 
mdividually m its own trough enclosure opening off 
the mam pen In this way aU typos of rations can bo 
distributee! equally over all groups of pons m CHin 
tract to the usual practice m which all pigs m a group 
arc on the some ration 

The investigations on the use of elootricity in farm 
buildings attracted muoh attention Niunonius farm 
and bam operations can oonvenicmtly be performed 
by olectrioal power and measurements are taken of 
the number of electneal units required as compared 
with the amounts of fuel consumed by internal 
oombiution engines doing the same work Tins 
taformation is not, at prnnent, available for the 
farmer who contemplates employing electrical [»wor, 
and it 18 the purpose of the experiments at liotham 
stod to suimly it 

In tho aftemofin the work of the laboratories was 
inspected, and demonstrations were given of oertain 
investigations which have reached the stage of 
practical development Among those were the 
moculation of lucerne , the purification of effluents 
from sugar beet and milk factories . methods of 
measuring the properties of flour doughs , and a 
number of problems associated with bee keeping 
and the gradmg of honey 


University and Educational Intelligence 

Qlaboow — ^The honorary degree of LL D has 
been conferred on the following, among others 
W R Cunningham, University librarian and keeper 
of the Hunterian books and manuscripts , Prof 
H M Macdonald, professor of mathematics. Uni 
versity of Aberdeen , Sir Harry McGowan chairman 
of Imperial Chemical Industries, Ixindon , Prof 
Fredenok Soddy, profesaor of morganio and physical 
ohemistry. University of Oxford 

Livbufool — Dr G C MoVittie has been appointed 
to a leotumship ui applied mathematics rendered 
vacant by the election of Hr R O Street to the 
chair of mathematics m the Royal Technical College, 
Gloegow Dr Mary W Parke has been appoint^ 
algologist at the Mi^e Biologioal Station, Port Erm, 
for the ooming year, and Mr R G Bnioe naturalist 
m ohatge of the Station 


London — ^Prof L N Q tilon has been re elected 
vice chancellor for the year 1934-35, and Dr George 
Sentor, prmoipal of Birkbeck College, deputy vice 
ohanoollor for the same period 

On the occasion of the celebration of Foundation 
Day 1034 the honorary degree of DSo will be 
oonferrod on Prof Karl Pearson and the honorary 
degree of D Litt un Dr A F Pollard 

A imiversity postgraduate travelling studentship 
of tho value of £276 has been awarded for one year 
to Arthur Herbert Cook (Imperial College — Royal 
College of Science) Mr Cmk proposes to carry out 
chemical research in tho Universities of Zunoh and 
Heidelberg 

Oxford — In presenting Prof A V Hill for tho 
honorary degree of D So at the Encaenia held on 
Jime 20, thi> Public Orator, Mr tynl Bailey spoke 
of his singular devotion to tho study of physiology, 
and ospecially of his most accurate mvestigations of 
the conditions of muscular activity As a Balliol 
man he repi tted that Prof Hill his fellow scholar 
at Blundi U s, had preferred to go to Cambridge , 
but sometimes gifts were to bo given to the Danai 
In conferring the dr groc the C honcellor. Lord Halifax, 
addressed Prof Hill as ‘ most exact of men, who 
have dealt so acutely with physiology, that wo 
account srarcely any of tho seents of tho human 
frame as foreign to you” 

Among the other honorary degrees oonfimd was 
that of D C L on hir Henry Miers 

A hcomsa National Confennoo on the Place of 
Biology in Kdueation’ has been arranged by the 
British Social Hygiene Council to be held m City 
Chambers, Edinburgh, on October 19 Tho president 
will be the Rigtit Hon Sir Godfrey C olhns, beoretary 
of btate for bcotland. and among tho speakers will 
be some of the leading Scottish biologists, who will 
dwd with biology m ttie school and university and 
in its relation tu man Further information can be 
obtamed from the Secretary General, British Social 
Hygiene Council, Carteret House, Carteret Street, 
Westminster, S W 1 


Saence News a Century Ago 
Cokwisauon of South Australia 
Tho colonisation of Austraha owed much to tbn 
writings of Edward Gibbon Wakendd (1796 1862) 
who It has been said, brought to tho subject for 
the first timn tho mind of a philosopher and states 
man, equally fitted for framing a comprehensive 
theory and for directing its workuig in practical 
detail ’ Wakefield’s book. Letters ftom Sydney’ , 
published in 1829, was followed by the fonnation m 
1830 of the National Colonisation Sooioty, while lus 
book, Ehiglond and Amenoa ’, 1833, which eon 
tamed a chapter on tho art of oolonisation, was 
followed by the mauguration of a company with 
the title of the South Australian Asaociation On 
July 1, 1834, this company held a public meeting 
m Exeter Hall, at which its auns were set forth, 
and soon ofterweuds the matter engaged the attention 
of Paiiiament Later m 1834, tho Colonisation 
ConunissioneTa for South Australia were appomted 
sod under their auspices the first Bottlers left England 
in 1836, arriving m Australia on Deoember 26, 
Capt (afterwards Rear Admiral Sir John) Hmd 
marah being the first Governor of the Colony 
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Scott RuucU’i Steam Carnage 

John Scott Ruaaell (1808-82) the fomouH naval 
architect and ahipbuildor who with Brunei con 
atructed tho OrecU Eastern woh a atudont at the 
UniverHitica of Glaagow St Androwa and Ldinbuitth 
and whin Sir John Lealie profetiHor of natural 
philosophy at Edinburgh died m 1832 he waa 
Helectefl to Hll hia place temporarily About thia 
time he turned hia attention to steam vehicles and 
on July 2 1834 took out a patent That year no 
fewer than aiic of hia carnages wen at work in Soot 
land The aubject however waa not puraiied and 
he tlien turned hia attention to tho study of wavea 
and the resistance and construction of shipa foi 
which he la rernembtrel to-day 

Prof Hausmann of Gdtbngen 

On Inly 6 1834 Prof Johann Fnedrich Haiw 
maim th Gorman mimralogiat anl geologist who 
occiip -d a chair at Ohttiiigen sent a 1 tier to the 
editor i f the Phxlaaophxcal Maga tna disclaiming a 
atat in nt that he had been a pupil of Mohs whom 
ind >• il he di 1 not know though ho esteemed him 
highly Hausmann who was bom in Hanover in 
1782 studied at Brunswick under Knooh and th n 
at C Ottingen luidcr Blmnenbach From 1803 until 
1806 ho waa engaged m the mines of Brunswick 
in 1809 was inajs ctor general of mines in West 
I halia and waa app iint^ to tho c hair at Gottingen 
in 1811 He made many excursions into Sweden 
Norway Prance Hollaiicl and 1 ngland and wrote 
many works Already m 1803 and therefore 
earli r than Mohs ht said m hia letter I became 
a mmcrological writer building my system on 
ptciiliar views belonging to no other school I was 
the hwt who appeared aa opponent to Wemer 
assisted in tho spreading of Haiiy a theory and 
publiahcKl my firat ayatem in 1809 founded on 
chemical oomposition and external character I 
gave in 1813 a complete Handbuoh on Mineral 
ogy 

Newton s Houm 

The AfrcAaniee Afagaztns of July 0 1834 contained 
the following note We are gW to ubaerve from 
tho nowapapera that Mr Thomaa Steek has revived 
hiH laudable project for preaerving tho house and 
obsorxatory of the illustrious Newton [in bt Martin s 
Street Leicester Square] by enclosing it in a monii 
mental building with a lofty dome — in the same 
manner as the primitive ohapel founded by St 
Francis at Asaisi in Italy la enclosed by the great 
Pranciacan ohuroh of more modem tunes Steeles 
project never came to anything the house stood 
until 1913 and its site m now oooupiod by a fine 
building the Westminster Public Library on which 
IS a tablet referring to Newton 

Sir Gilbert Blanc, PRS 

A correspondent has pomted out in connexion with 
tho paragnq}h under thia title in Natube of June 23 
p 957 that Sir Gilbert Blane eatabliahed in 1830 
with the aanction of the Admiralty a fund for the 

eneouragement of Naval Medical Scienoe This 
fund which la vested in the Royal College of Surgeona 
IS employed for providing an aimual ^Id Mecbd for 
the medical officer who obtains the highest place in 
the exwnmation for promotion to Surgeon Com 
maiuler. 


Soaebes and Acadenues 

IiONOON 

Royal Soacty, June 21 PDF Mitbbay Unco 
ordinated contractions caused by egg white and by 
alterationa in the cation ratio of tho medium m the 
heart of the ohiok embryo xn intro If suitable frag 
ments of ohiok embryos m primitive streak sta^ 
be explanted mto the egg white of four or five day 
egga there occurs a differentiation of oontraotuig 
cardiao tissue The contraotiona differ from those 
seen m similar explants in plasma m lacking oo 
ordination each odl contracting mdependently of 
the others When entire hearts of 2^ day embryos 
are similarly oxplanted into egg white the oo ordmate 
beat always stops and is usually replaced by unco 
onlinatod contractions This anarchic activity is 
given the provisional name of twitter It is caused 
by the high potassium content aided by the lowt r 
but still rather high caloium content and by the 
low content ( f sodium K Mbtlanby Tho site uf 
loss of water from insects An apparatus is desorilied 
which will measure the amount of water evaporated 
from an insect and is accurate to a hundredth of a 
milligram The rate of loss of water from three 
species of insects was determmeil (1) m dry air 
(2) in air to which 5 per cent of carbon dioxide had 
been added and (3) in a mixture containing less than 
1 per cent of oxygen In insects with a spiraole 
closing mechanism the rate of loss of water imder 
(1) and (2) (which caused them to keen their spiracles 
open pormanimtly) was 2 7 times that in diy air 
In insects which could not close their spiracles 
the rate of loss of water was practically the some 
under all conditions 2 jxr cent carbon dioxide is 
sufficient to cause insects to keep their spiracles 
permanently open oxygen has to be reduced below 
1 per o«jt to have the same effect From these 
experiments it appears that practically all the water 
evaporated is lost by way of the tracdi^ system and 
that a thui mtegument may be just as watertight os 
one which is highly solerotised P A Buxton and 
D J IjBwib Climate and tsetse flies laboratory 
studies upon Olosstna submorsxians and tachmtndes 
It IS alreculy known that the number of tsetse flies 
which can be captured imdor standard conditions 
rises and falls with the season and that many of 
the species are sharply limited to particular types 
of vegetation It is thought that the limits are 
chmatio Observations made under controlled 
conditions in the laboratory support those made in 
the field taken together the results should tend 
to give precision to the control of Olossxmt, iriiioh 
will probably be achieved by altenng the vegatetion 
wid with It the micro climate 

Pabis 

Academy of Sciences, May 1 {C R 198 1640-1728) 
A Cotton and TsaI Bxujmq The use with tto 
large Bellevue electromagnet of a supplemoitary ooil 
for expenments m magneto optics where the pencil 
IS normal to the lines of force Details of oonstruotion 
and measurements of the fields obtamed C 
MATiONONondM SAon The preparation of ethylene 
and Its homologueB by cracking heptane m the 
preeteioe of steam Heptane and steam heated to 
about 900° C give gae mixtures noh m ethylene and 
Its higher homologues praotioally no carbon 
monoxide 18 formed E L Bouvixb Newoonsiden 
turns on the Aiinesn satunutes Jbak Baptistk 
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Sbndebjens The action of oulphurio acid, cold or 
at a moderate temperature, on aromatic acids and 
esters Aromatic acids m which the carboxyl group 
IS directly united to the nucleus are not sulphonated 
either at the ordinary temperature or at 80° C 
Aromatic acids of the t 3 rpe of phenylaoetic acid give 
sulphonic acids m the cold and at 80° C Lucikm 
Daniel The action of repeated grafting earned out 
on the desoendants of absmthe grafted on ChrynarUht 
mum fruteaoma Paui Livy Complement to the 
study of the V and W spaces O Lovett Certain 
skew curves generalising conics M SYPriK The 
hyper circumferences and hyperhehots gineralised 
in Luolidian spaces of p dimensions Al Pantazi 
Conjugated stratiflable quadruples P Thullen 
The essential singularities of analytical functions of 
several complex variables N Lisin The decom 
position of enst mbles J Rbrnamont and M I ivv 
The propt rties of mountings with counter reaction 
Mlle M Quintin The influence of gases on the 
uiulateial conductivity of the silicon carbon uiuple 
The nature and pressure of the gas exert an mflueiioe 
on the electromotive force of silicon carbon rectifiers 
Mke Lina (jUastalla Iho process of oxido 
reduction at tho level of a membrane interposed in 
a cupric solution in the course of eloctrolysis N 
Thon The nature of electrode capacity in alternating 
ciimnt Aim STB Piccabd TIk constitution of 
cosmic rays A discussion of the corpuscular and 
electromagnetic theories of cosmic rays and an 
attempt to reconcile the two views A Nahbrniao 
The study of a charactenstn band of the OH 
function in the near infra red (about 0 96(i) A 
comparison of tho bands produced in the liquid and 
vapour states and of tho differenocs between the 
bands for primary secondary and tertiary alcohols 
Haubice Cubib and S Iakvorian The fractiona 
tion of actinium m tho presence of rare earths 
Obobobs Fourbtibb The measure ment of the con 
centratiuns during the photographic recording of 
chemical reactions Hknbi Mourbu and Paul 
Rooqcet The transformation of phosphorus penta 
nitride mto phosphorus mononitnde Tlie nitride 
PiNi, heated m a vacuum at 700° C gives off one 
molecule of nitrogen leavmg the nitride PN Mmb 
P Rumpf The formation of perohromates m solu 
tion The view of Schwan and Gieae that the blue 
perohromate corresponds to the formation of the 
peranhydride PrOi is oonflnned by a physico 
chemical method Pibbbb SOb Study of the action 
of sodium carbonate on niobium pentoxide G 
Dupont W Zachabbwicz and R Duloit The 
synthesis of myrtenol and myrtenal Mxxb Vera 
Pabaseova liie action of ethylmagneeium bromide 
on sebacic bis diethylamide Mlue M Veiler 
An abnormal reaction of hypoohlorous acid on 
dimethylpontonol A T^apk L Mobbt and O 
ScHNEiOBR The nuneralisation of the thermal 
waters of Aix lea Bams (Savoy), and its geologioal 
signification Study of the helium argon ratio m 
tlw gases from nine spnngs From the data given it 
18 impoBHible that tho hot springs of Aix les Bams 
could have acquired their mineral content from 
Tnassio strata Abxand Kbempt Tho maregraphic 
inscription of the cycles of retrogradation of the 
nodes of the moon by oertam reef making corals 
Paxil Chacceabd Some physioooheraioal character 
istioa of the water of the bay of ViUdfranohc Jban 
Lcobon Polar atmosphenos C L Albxaniak 
The establishxn^t of the chart of anomalies of the 
vertical component of the earth’s magnetic field in 


the Vosges Mita Elisabeth Dax id Sylvain The 
large Foraminifera of the Visso (Central Apennmes) 
synclinal W Drabovitoh and A and B Chaxi 
CHABD Conditioned reflexes and ohronaxy E 
FiaoHBR PiKTTE The vertical distribution of tho 
organisms fixed in the zone of fluctuations of the 
sea Jklunek Ihc rdle of the structure of tho 
tissues m their heating by short wavis A and R 
Sabtoby J Meyyb and J Cueni The lipido 
protein pqiiilibniun in tlie scrum of patiints attacked 
by skin affections or lipimic troubles 

Leninorad 

Academy of Sciences (Comptea rendus No 6) 1 

Vinogradov Now theorems on the distribution of 
quadratic residues A N Kolmouoiiox Con\ergence 
of seriis of orthogonal polynomos b G Michun 
Reduction of fimdarneiital problems of tht theory of 
ilosticit} to im integral tM}iiation of Fn-dhulm V 
Guooladzb The gom rul probli m of the intigration of 
a generalised wave equation with vai table cocflicients 
G K PuTKOV A proof of the pi inoqml property of 
the oanonieal distribution for any givi ti aggregate 8 
Rouinskij and A bHKOHTKB 1 hi n c nmbiiiatinn of 
oxygon and hydrogin atoms on metallic Hiirfaces 
Tho process of recombination mcludes a stage in 
vulving an energy of activation of 2 000 cnl some 
of tho xperiin ntal results disagroo with tho Bon 
hcaffer senes At temperatures of 700° C practioally 
every atom that strikes a platinum or palladium 
filament recombines and gives its energy to the 
filament, the heating of filaments can thtrefore, be 
used for absolute measurements of the conu ntration 
of atoms I Knunjanz G Chelinzev and T 
OSKTROVA A new synthesis of atetoprupyl aloohul 
An easy method was found m tho reaction of ethyl 
one oxide with the sodium salt of aceto acetic ester 
in a solution of absolute aloohul N Deiuanov 
and A Ivanov The action of N|0| on allene and on 
dimethylbuta Jieni (diisopropenyl) Both substances 
with N|0| m ether solution produce lutroeites of the 
composition C,H«N|0( and C|H|,N|0, from which a 
diamme of dimethvibutadiene, G(H||(NH|)| was 
obtained I N Nazarov On the raetall ketyls of 
tho aliphatic aromatic senes The « branched alkyls, 
particularly the tertiary oni s are abli to increase the 
dissociation and this ability depends on the degree 
of their branching and tho molismlar weight P 
Bttdnikov The reduction of sodium sulphate to 
sodium sulphide B Morozov Tho stimulatmg 
action of embryonic extracts and of tissues on re 
generation m Amphibia Both the regeneration of 
the dorsal fin and tho general growth of tadpoles 
and axolotls was very strongly stimulated by foc^ing 
them with powdered human embryo one and a haff 
or two months old B nABOiNSKU On the germma 
tion of the seeds of Orobanchr cumana The seeds can 
germinate m distilled water but the process is greatly 
stimulated by the cellular content of the root of the 
host plant (sunflower) Tho introduction of an extract 
from the roots mto the soil induces the seeds of the 
parasite to germinate ho that thin may lie used as a 
method of control V Fospelov Imamnal diapause 
and sterility of butterflies A symbiotic fungus 
Endomycet living m the fat body of cortam moths 
end oooumulatmg reserve products can under oertam 
conditions attam parasitic status and prevent tho 
development of the ovaries 8 Chernov On the 
systematica and distribution of Agkiitrodon (Ophiiha) 
in the Soviet Union Diagnoses and notes on tho 
dmtnbutiou of four sub species of A htdyt Pall , and 
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of A btomht^ imwnmms Emel E P Sla« 
mmnco A new blennoid flah BUnnxxu kntpo 
mitekt ap n from the Blaek Sea 

Rom 

Royal Natiooal Academy of tha Lucei November 19 
8 PiMCHaBU Linear opemtora and footonol oo 
efficients U Cnom Differential deductions from 
the definition of recrorooal veotors geomotncal 
applications (3) A Bsmyobad Stellar currents 
aowt B A 10^ + 52° Deol Q Majobaka Ex 
penxnents on metaHio photo resistanoo at hi(^ 
frequency Further ezpeininents confirm the view 
that li^t exerts a diltet action on the electrical 
resutanoe of motallio iamixua This action is not 
manifested*^ its entirety with the promptitude 
oharactenstio of the classical pi otoelectric pheno 
menon there being a different e m phase between 
the light and the resistance wh ch is sometimes less 
than IS required by the theory of the propagation of 
heat G Aboou Conditions for tha validity of 
Taylors abbreviated formula P htmnn Chihox 
A imioity theorem fer the equation 
d*v , dht d^ 

dx* dr‘ dt* “ 

B SxoRX Oeomotne functional determination of 
groups of covanant pomta relative to a linear 
systm •* of curves on on algebraic surface Natauk 
Rkin Qualitative characteristics m the roatneted 
problem of three bodies m a gravitatmg medium 
A (^LACKVicu The orbit .of the spectrosoopto 
double r Penoi A new orbit appreciably different 
from that calculated from the Lick Observatory 
observations alone is now calculated from all the 
observational data available F P Maxxa and C 
Zuiuto The liver dehydratase of the higher 
fatty acids ^2) Addition of a fatty soil either 
saturated (steano) or luisaturated (ofeio) moreoses 
the consumption of oxygen by the liver by 85 or 
82 per oent The two acids are thus oxidised equally 
well by the liver which must therefore oontam a 
complex system effeotmg the oxidation Of this 
Mtem the dehydrogenase recently described by 
Mazaa and btolfl forms one of the components 
namely that which posses mto the aqueous liver 
extract and is most persistent G B Lxvi and M 
Tasbt X ray examination of electrolytic silver 
deposits With bright electrolytic silver deposits 
obtained from silver bromide in teths noh m s^um 
thiosulphate the form of the partioles la with a 
high degree of approximation laodimnetno Such 
depoBits are therefore widely different from tboee 
of ohromium m which the bnllianoy of the deposits 
u oonneoted with the flatnesa of the granules With 
the silver deposits the dirootion of growth is per 
pendirular to tho octahedral face 


Forthconung Events 

Pnday July 6 

axornoisn Assoounoif at 7 80 — (m the Arohiteotural 
Tbeatn Univenity College Ckiwer Street W 0 1) — 
Bit Arthur Smith Woodward Bone Beoent Studies 
of Fossil Vtftsbrste Animals North Amenos 

MrSEUxa Assoounow July 2-5 Annual Conlbrsnoe to 
he hdd at Bristol . 

Dr Cyril Fox PraaideatM Addnss ^ 

Disousslon Folk Hnasums to be onenpd by 1 
R B. M WheeleF 


Dr F J North ‘Haps in the Hnsemn 
Dr A B Trueman Soienee and the PubUe 
Mueeiim 

IxTxBNATioxAi. OwnTHOLOOioAi. CoNORBss July 2-7 
To be held at Oxford 

Fouam iNraaKAnoxAL Ooxoaass fob Affubd 
MSobaxios July 2-9 To be held at Cambridge 
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Booietr ot njm sad OoloarWs The JnbUee leme or the Joamsl 
or the aiMMr or Dyen snd Cotonriiti 1884 1084 Xdited by Dr 
y M KowesadB Cls^ Pp xU-l-tlS+xsxr (BndftMl) To 
Junior Uemben St Momben, Itt M , noo Menbon SSt 
*> MlnlitiT AoronsutloalllMroh tommlttoe Rapoita sad 
Msnds No ISTO <I C B 884, 0&1) OoamsrstlTe BnglM Tests 
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SpInnlM Tcte or sn latenspSOT PHIter By A V Stiephene si 
iC u rimit Pp IT'fEpIslM It net No 1670JT 8458) Co- 
ttnnoas BotsUon Bslsiios (tor Mastaremeat or Yawtas sad BotUiw 
Momente la s Spta By P H AUwork Pp 8+8 pUtw 8d net 
(London H H ^tatiooerr OBoe ) 

Tho NsUobsI Phyhosl Lsbontory Xetroloiiy Donutment. Teelt 
““ w-J— ««• Pp S4 (Teddincton NsUons] Phyiiosl 


[. (OoHemhois) In AihUsIIs By Pr J Dsd( 

OMboame OoTommont Printer) 

Ontstlo Reeesrah FoondsUoa Bepoit Cor the Yost 1088 Pp U 
(Torato King I Printer) 

CoBtrihutlon rrom the Depsrtmeat of BoUny VniTsnItytf 
Nebfsika No 8£ The Pi^ By J B Weaver snd T J Tttt> « 
pstriek (Beprinted (h>m Beolo«iosl Moaomphs 4 April) Pp 
100-886 (Lincoln Nohr T nlveirity oT NeMsiks ) 

AUsbsbsd Uatvenlty Studiee Td 10 (Arts sad Bdenoo) Pp 
IV+87B +8 pistes (AUshshsd The Unlraiilty ) ySrapecs 
BdaesUon, ImUs PKwnw of Bd lesttoa In ladls 1087-88 By 
Mr Oeorto ladeno (frath Qulnqiiennlsl Rovtow Vol 1 ) Pp 
Iv+ITS (DdhI Hsnsmof Pitdlestloni) SUmpeoo b 
KoiriiihW Nedtrtudseh HetoorolwiMib IntUta ' " 

Mededeelbigen en VertisndeUngea Is ()ppervl 
la brt NoordweatlUk sede^ vr * “ 
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-’lSSS2Jid..A-d4„d.BpyslrdeBd„,u. 108441 Pp 884 +8 
plstof (Bnuelles Nsurioe Lsmortla ) 

Canada Department of UbMS Woes Brsneh lavsrtlgsUoiiS la 
On Dnwdiis sad HrtsUann (Teitiiu snd Bsaeatob UbonM^I 
1888 (nTtso) Pp lv+{87+8^iidM (OUmta. KtaaiPtMiir 
(Nmada Department of lOaes (Maflesl Survey Ueiaalt 
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